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Abstract

This report documents the qudity assurance activities that were undertaken for the PM,, s environmenta
data operations for the calendar year January 1, 1999 to December 31, 1999 (CY 99), which wasthe
first year of implementation the PM., s monitoring program. The QA Report evduates the adherence to
the quaity assurance requirements described in 40 CFR 58 App. A and evauates the data qudity
indicators of precison, accuracy, bias, completeness, comparability and detectabilty.

The criteria pollutant defined as particulate matter is a genera term used to describe a broad class of
substances that exist asliquid or solid particles over awide range of szes. As part of the Ambient Air
Quadlity Monitoring Program, EPA measures two particle size fractions: those less than or equd to [a
nominal]10 micrometers, and those less than or equa to [anominal] 2.5 micrometers, hereafter referred
to as PM,, or PM,, 5 respectively. In generd, the measurement god of the PM, 5 Ambient Air Qudity
Monitoring Program is to estimate the concentration, in units of micrograms per cubic meter (ug/m?®), of
particul ates less than or equal to 2.5 micrometers (Um) that have been collected on a46.2mm
polytetrafluoroethylene (PTFE) filter. For the State and Locd Air Monitoring Network (SLAMS), the
primary god is to compare the PM, 5 concentrations to the annua and 24-hour National Ambient Air
Quadity Standard (NAAQS). The nationd primary and secondary ambient air quality standards for

PM, 5 are 15.0 micrograms per cubic meter ( ug/m?) annua arithmetic mean concentration and 65
ugim? 24-hour average concentration measured in ambient air. A description of the NAAQS and its
caculation can be found in the July 18,1997 Federa Register Notice.

A qudity system for the PM., 5 program was developed in order to achieve the data quaity 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. In addition, this report will discuss the data quality indicators of comparability and
detectabilty.

The report briefly discusses some of the implementation aspects of the quality assurance program
through the first and second years of implementation. The report identifies the data qudity indicators
and how the estimates of these indicators were derived, evauates the results, and provides conclusons
and recommendations for future improvements.

The data evauated in this report is based upon adata extraction in AIRS on 7/26/00. This date was
chosen because it was after the July 1 certification date, and in the interest to report data quality results
to the States and EPA in atimely manner.

In genera, the results show that most routine and QA data have not met compl eteness requirements.
The lack of information affects the confidence by which one can make assessments of precison,
accuracy and bias at various levels of aggregation. However, precision, accuracy and bias estimates at
nationa levels of aggregation appear to be meeting the data qudity objective of the program.
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Executive Summary

This report documents the quality assurance activities that were undertaken for EPA’s PM, 5
environmental data operations for the calendar year January 1, 1999 to December 31, 1999 (CY 99),
which was the firat year of implementation of the PM, 5 monitoring program.

As part of the Ambient Air Quaity Monitoring Program, EPA measures two particle Sze fractions,
those less than or equa to 10 micrometers (PM ), and those less than or equal to 2.5 micrometers
(PM,5). In generd, the measurement god of the PM, s Ambient Air Qudity Monitoring Program isto
estimate the concentration, in units of micrograms per cubic meter (ug/m?), of particulate matter less
than or equal to [anominal] 2.5 micrometers (Um) that have been collected on a46.2mm
polytetrafluoroethylene (PTFE) filter. For the State and Locd Air Monitoring Network (SLAMS), the
primary god is to compare the PM, 5 concentrations to the annua and 24-hour National Ambient Air
Quadity Standard (NAAQS). The nationd primary and secondary ambient air quality standards for
PM, 5 are 15.0 micrograms per cubic meter ( ug/m?) annua arithmetic mean concentration and 65
ug/im? 24-hour average concentration measured in ambient air. A description of the NAAQS and its
caculation can be found in the July 18, 1997 Federd Register Notice.

A qudity system for the PM., 5 program was developed in order to achieve the data quaity objectives
(DQOs). Theresulting quaity assurance requirements are described in 40 CFR 58 App. A. This QA
Report evaluates the adherence to these requirements and eval uates the data qudity indicators of
precision, accuracy, bias, completeness, comparability and detectabilty.

Table 1 summarizes data completeness and Table 2 summarizes estimates of the primary data qudity
indicators of precison, accuracy, and bias at anationd level. Summary comments about these tables
follow.

Table 1. National Completeness Summary for CY 99 (as of 7/26/00)

Sites M eeting overall % Sites meeting 75% Completeness
completeness requirementsfor all for Each Quarter
4 quarters

Data Type % Number 1 2 3 4
Routine Data 24% 239 31% 56% 60% 67%
Collocation Precision 10% 25 27% 46% 52% 54%
Flow Rate Accuracy 18% 176 35% 42% 44% 40%
Performance Evaluations 100% 247 73% 113% 111% 104%
Performance Eval uation 65% 160 49% 79% 80% 77%
Pairs

Vi
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Table 2. National Estimates of Primary Data Quality Indicatorsfor CY99 (as of 7/26/00)

Acceptance National Quarterly Estimate
Data Type Criteria Estimate
1 2 3 4
Precision -Collocation < 10% CV 9.1% 12.1% 9.9% 6.6% 7.6%
Accuracy-Flow Rate <+ 4% Std. 0.02% 0.11% 0.08% -0.04% -0.04%

<+ 5% Design

Bias - Performance <+ 10% 1.7% 9.0% 1.9% -0.9% -0.49%
Evaluations

Routine Data

Completeness - The completeness evauation is based upon the strictest interpretation of the
completeness requirement in 40 CFR 50, App N that aste must collect 75% vdid datain every
quarter in order for comparison to the NAAQS. There are other techniques, such as data substitution,
that can be used to dlow more information to be used for the NAAQS comparison that are not
evauated in this report. Therefore, the 24% overal completeness estimate is the most conservative
estimate of completenessfor CY99. Since the requirement is based on 4 quarters, the overdll
completeness estimate cannot be higher than the lowest quarterly completeness percentage.

Based on early reviews of completenessin March 2000, OAQPS provided guidance to dlow the use
of daaqudifiers (flags) in an atempt to increase the completeness of routine data that some
organizations may have felt uncertain about entering to AIRS. An additiona 4.7% of the routine data
was captured using the new data qualifiers. However, two States accounted for 67% of these data
qudifiers, one that flagged al their data and a second that flagged 45%.

Precision - Collocation

Completeness- The number of Stesthat have met the 75% completeness god for dl 4 quartersis very
low. A marked improvement in completeness occurred from the first to second quarter but only
margina improvement in the last three quarters. Aswith routine deta, the overal completenessvaue
cannot be higher than the lowest quarterly value since the requirement is based on 4 quarters. Due to
some of the gart-up problems in the first quarter, some reporting organizations had to subgtitute their
collocated instruments for the routine instruments. In addition, whenever aroutine vaue was invaidated,
a collocated value could be subgtituted. The lack of information on collocated precision will make it
difficult to assess the precison data quaity objective at lower levels of aggregation such as reporting
organizations or federd reference method designation (sampling monitor type). It may be necessary to
indtitute quarterly assessments of precison completeness in order to identify where information is
lacking and to improve the capture rate of this information.

Values around the NAAQS- In order to focus quality assurance activities around the data most

crucid in decison making, 40 CFR 58 App A required that 80% of the collocated monitors be placed
a the gtes that the State, loca and Triba monitoring organization felt would provide annud averages at

viii
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concentrations > 90% of the annua or 24-hour NAAQS. Presently, only 48% (105 sites) of the
collocated sites reporting data are located a sites with annua means > 13.5 pg/nt and there are 426
routine sites with an annua mean > 13.5 pg/m?®. Since some reporting organizations may not have any
or only few sites reporting average annual concentrations >13.5 pg/n, it was not expected that 80%
percent of the collocated sites in the network would have average annual concentrations >13.5 pg/n.
However, if reporting organizations review their routine and collocated sites (Attachments 2-1 and 2-3)
it gppears that some reporting organi zations can rel ocate collocated monitors to Sites where precision
and bias estimates are most crucial.

Precision Results - It must be emphasized that the precision data quality objective (DQO) is based on
three years of precision data (75% complete). Therefore, any one year or any quarter may exceed the
criteriaand gtill meet the precison data qudity objectives. An early anadlyss of precison suggests that
the DQO can be achieved, at least a the nationd levd.

It was discovered that 232 outliers (percent differences greater than + 50%) , which represented 2.8%
of the precison data, change the nationd estimate from 9.1% CV to 6.8% CV and lowered the first
quarter estimate from 12.1% CV t0 8.2% CV. OAQPS will ask State and localsto review these
outliersto ensure their vaidity. For this report the outliers are considered valid and therefore
incorporated into the overal and quarterly precison estimate. Another interesting observation is that
OAQPS did not plan on assessing any collocated pairs that had one or both values below 6 pg/ne. It
was assumed that these vaues were close to the sensitivity of the measurement system and that small
actua variance a these low levelswould provide large coefficients of variance. Thisdid not proveto
be the case and, in fact, the outliers had more influence on the precison estimate.

OAQPS investigated whether there was any sgnificant differencein precision for different method
designations. From the available data, dl the method designations appear to have comparable
precison. Based on the nationa precision estimates being very close to the DQO, it is anticipated that
some reporting organization precision estimates will be above the data quaity objective. The effect of
the additiond variability would be less confidence in estimates of individua or aggregate concentrations.

Accuracy -Flow Rate

Completeness- FHow rate accuracy overal completenesswas low for CY99. A positive or negative
biasin flow rate can have adirect effect on the cut point of the particulate matter collected on the filter
and dso affects the 24 hour air volume estimate that goes into the derivation of the concentration.
OAQPS will work the EPA Regions and States to ensure a better capture rate of this data for future
caendar years.

Accur acy Results - For the information available, the results of the accuracy audits are very good.
The national average accuracy estimate is 0.02% which iswell within the acceptance criteria of £4% of
the standard and +5% of the design (see Table 2). For the method designations that had more than
100 flow rate audits performed in CY 99, the percentage of audits meeting the criterion of 4% of the
standard was 94% and the percentage meeting the criterion of + 5% of the 16.67 L/min design flow
rate was 99%. Additiondly, these percentages did not vary by method designation.
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Bias - Performance Evaluation Program and Routine Data

Completeness - Completeness of the performance evauation data is a little more complicated

because it involves two data points that are collected by different organizations. The bias estimate must
rely on Performance Evauation Program (PEP) data collected by technica support contractors
provided through the EPA Environmenta Services Assstance Team (ESAT) contract. Theroutine

PM, s datais collected by the State, local and tribal Nations. The PEP achieved its completeness
requirement by collecting vaid dataat 247 sites, which was just over the anticipated 245 sites (25% of
the 979 stes established in AIRS). However, when the data for these 247 sites were matched with
their respective routine datain AIRS, only 160 Sites produced vaid site/pairs that met the completeness
requirement. If onelooks a actud vaid samples that were taken, of the 984 valid PEP vaues, there
are only 697 that have aroutine sample match in AIRS. Reasons for missing routine values could be
due to PEP or routine samples mistakenly sampled on different days, or data not yet entered into AIRS.
However, the missing 287 vaues account for 30% of the performance eva uation information which
affects the confidence in the bias estimates, particularly when one attempts to assess bias at a reporting
organization or method designation levdl.

Biasresults

Aswith precision, the bias data quality objective is based on three years of bias data (75% complete).
At anationa leve, the average biasisestimated a 1.7% and it gppears that the bias data quaity
objective isbeing met. However, there are three factors that affect the bias estimates: 1) lack of paired
data, 2) outliers, and 3) method designations..

Lack of paired data - A performance evduation is only performed on 25% of the Stes and each dite
isaudited 1 time each quarter. It is difficult to determine a Satistically sgnificant bias a lower levels of
aggregation such as reporting organization or method designation with only one years worth of
information and with 287 paired vaues missng.

Outliers- Smilar to the findings in the precison data, thereisadmost no difference in the bias estimate
in kegping or removing a pair when one or both vauesis below 6 ug/n?. However, it appears outliers
had an effect on biasin the first quarter of 1999. An outlier was any paired value that had an accuracy
estimate greater than +50%. Removing outliers from the nationd estimate changed the bias estimate
from 1.7% to -0.49%. However, 6 outliers (6 % of the quarterstotd) in the first quarter changed the
bias estimate from 9.0% to 3.6%. OAQPS will ask State and locals to review these outliers to ensure
their vaidity. For thisreport the outliers are consdered vaid and incorporated into the overdl and
quarterly bias etimate.

Method Designations - It gppeared that method designations did play arole in the bias estimates,
particularly in the first and possibly the second quarter of 1999. For the first quarter, the Andersen
sequentid bias estimate (25.7%) was subgtantialy higher than the R & P sequentiad bias estimate
(-1.01%). However, dl 6 (17% of the quarters vaues for Andersen) outliersidentified in the first
quarter where related to the Andersen instrument which would change the bias estimate from 25.7% to
12.42%. Outliersdid not have any sgnificant effectson R & P sequential data. There was not enough
data to make any statements about single channd ingruments. The third and fourth quarter estimates
do not appear to vary by method designation and are therefore more comparable. This may be dueto
improvements in sampling and analytical techniques and vendor modifications to the FRM monitors.
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1. Introduction

This report documents the quality assurance activities that were undertaken for the PM, 5 environmenta
data operations for the caendar year January 1, 1999 to December 31, 1999 (CY 99). The QA Report
evauates the adherence to the quality assurance requirements described in 40 CFR 58 App. A and
evauates the data quality indicators of precision, accuracy, bias, completeness, comparability and
detectabilty. The QA Report should be viewed as an annual sngpshot to determine whether or not the
qudity system, in generd, isproviding data of acceptable quality for its primary use. Therefore, the
report will provide evauations a higher levels of aggregation (netiona levels or by method designation).
Data used in this report was extracted from AIRS on 7/26/99.

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

< Section 1: overview of the PM, s monitoring program, the CY 99 implementation aspects of the
quaity system in relation to the quality assurance requirements described in 40 CFR 58 App A, and a
description of the procedures used to assess data qudity.
Section 2: results of the data quaity assessment.

< Section 3: summary and conclusions of the data quality assessment results and recommendations
based upon experiences of CY 99 implementation.

Program Overview

The criteria pollutant defined as particulate matter is a generd term used to describe abroad class of
Substances that exist as liquid or solid particles over awide range of Szes. As part of the Ambient Air
Qudity Monitoring Program, two particle sSze fractions are measured; those less than or equd to [a
nominal]10 micrometers, and those less than or equa to [anominal] 2.5 micrometers, heresfter referred
to as PM,, or PM,, 5 respectively.

The background and rationae for the implementation of the PM,, s ambient air monitoring network can be
found in the Federal Register 40 CFR 50 July 18, 1997 . In generd, the measurement god of the
PM, s network is to estimate the concentration, in units of micrograms per cubic meter (ug/m?), of
particulate matter less than or equal to 2.5 micrometers (Um) aerodynamic diameter collected over a24
hour period. Appendix L of 40 CFR 50 dso provides the following summary of the measurement
principle

An electrically powered air sampler draws ambient air at a constant volumetric flow rate into a specially shaped inlet and

through an inertial particle size separator (impactor) where the suspended particulate matter in the PM ,; Sizerangeis
separated for collection on a polytetrafluoroethylene (PTFE) filter over the specified sampling period.

Each filter is weighed (after moisture and temperature equilibration) before and after sample collection to determine the

net weight (mass) gain dueto collected PM, . Thetotal volume of air sampled is determined by the sampler from the
measured flow rate at actual ambient temperature and pressure and the sampling time. The mass concentration of PM, ¢

Page -1-
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in the ambient air is computed as the total mass of collected particlesin the PM 2%si ze range divided by the actual volume
of air sampled, and is expressed in micrograms per actual cubic meter of air (ug/m™).

A mgjor objective for the collection of the datais to compare daily PM, 5 concentrations to the annua
(15.0 pg/m? annud arithmetic mean concentration) and 24-hour (65 pg/m® 24-hour average
concentration) national ambient air quality stlandard (NAAQS). A description of the NAAQS and its
cdculation can be found in the July 18, 1997 Federal Register notice.

As described in the following section (DQOs), OAQPS designed a qudity system based upon the
primary objective of the network, which was the comparison of datato the NAAQS. For this
comparison, State, local, and Triba monitoring organizations are required to sample using a Federa
Reference Method (FRM) or Federd Equivaent Method (FEM). The description of the PM, s FRM
isindudedin 40 CFR 50, App. L, published asafind rulein the Federal Register on July 18, 1997.
There are anumber of designated federd reference method samplers at this time including:

¢ Singlechannd FRM samplers.
¢ Andersen Modd RAAS2.5-100 PM, ;s Ambient Air Sampler; designated 6/11/98.
¢ BGI Inc. Modd PQ200 Ambient Fine Particle Sampler; designated 4/16/98.
¢ Rupprecht & Patashnick Partisol®-FRM Mode 2000 Air Sampler; designated 4/16/98.
¢ Thermo Environmenta Instruments, Inc. Modd 605 “CAPS’ Sampler; designated 10/29/98.

¢ Sequentid FRM samplers:
¢ Andersen Modd RAAS2.5-300 PM,, 5 Sequentid Ambient Air Sampler; designated 6/11/98.
¢ Rupprecht & Patashnick Partisol®-Plus Modd 2025 Sequentid Air Sampler; designated
4/16/98.

¢ Portable FRM audit samplers (used in the quaity assurance program):
¢ Andersen Model RAAS2.5-200 PM, s Ambient Audit Air Sampler; designated 3/11/99.
¢ BGI Inc. Model PQ200A Ambient Fine Particle Sampler; designated 4/16/98.
¢ Rupprecht & Patashnick Partisol® Modd 2000 Audit Sampler; designated 4/19/99.

The PM,, ; federd equivdent methods (FEM) vary from this basic FRM definition and are divided
into three categories, Class|, |1, and I1l.  Definitions for each of these are provided in 40 CFR 53.1,
published as afind rulein the Federal Register on July 18, 1997. There are no designated equivaent
PM,, s methods at thistime, nor have any manufacturers formally pursued this type of designation.

It isimportant to emphasize that dl PM, ; sampling Sitesthat provide data for comparison to either

the 24-hour or the annual PM, s NAAQS for the purposes of addressing attainment and nonattai nment
decisons must employ designated FRM/FEM sampling techniques.

Page -2-
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Data Quality Objectives (DQOs)

DQOs are quaitative and quantitative statements derived from the DQO Process that clarify the
monitoring objectives, define the appropriate type of data, and specify the tolerable levels of potentia
decison errors that will be used as the basis for establishing the quality and quantity of data needed to
support decisionst. By applying the DQO Process to the development of a quality system for PM,, -
network, the EPA guards against committing resources to data collection efforts that do not support a
defensble decison. During the months from April to July of 1997, the DQO Process was implemented
for the PM,, 5 program. The DQOs were based on the ability of the decison maker(s) to make
NAAQS comparisons within an acceptable probability of decision errors. Based upon the acceptable
decision error of 5%, the DQO for acceptable precision (10% CV) and bias (+ 10%) were identified.

Decison errors are based on two generd types of uncertainty, population uncertainty and measurement
uncertainty. Populaion uncertainty is defined as the natural spatia and tempord variability in the
population of the data being evaluated. Confidence in estimates of population uncertainty can be
controlled through the use of datistical sampling design techniques, the proper placement of ambient air
quality monitors, and spatid averaging (as alowed by the PM, s NAAQS). Since the population of
concern for the PM, s NAAQS violation decison is asingle instrument, the population uncertainty
would be an estimate of the uncertainty over the 3-year averaging period. During the development of
the NAAQS, population uncertainty, due to tempora variability, was incorporated into the standard by
dating that 3 complete years of data (every day sampling) determines aviolation of the NAAQS, even
though the expected value may be different. Therefore, population variability was consdered to be
zero, aslong as every day sampling was implemented. However, 1-in-6 day sampling and 1-in-3 day
sampling, or any deviation from every day sampling, have a population variance that must be
understood, and if possible, quantified.

Total measurement uncertainty isthetota error associated with the environmenta data operation. The
environmenta data operation for PM,, 5 represents various data collection activities or phases including:
theinitid weighing of the filters (and the conditions in which they are weighed), the trangportation of the
filters, the cdlibration of the insrument and its maintenance, the handling and placement of thefilters, the
proper operation of the instrument (sample collection), the removal, handling and transportation of the
filter, the sorage and weighing of the sampled filter, and findly, the data reduction and reporting of the
value. At each phase of this process, errors can occur, that in most cases, are additive. Thegod of a
QA program isto control and document total measurement uncertainty (precison and bias) to an
acceptable leve through the use of various qudity control and evauation techniques. In aresource
congrained environment, it is most important to be able to cal culate/evauate the total measurement
uncertainty and compare this to the DQO. Measurement precison will be estimated using the PM., 5
collocated samplers while bias will be estimated using the Performance Evauation Program. These and
other “data quality indicators’ are discussed below.

This QA Report will focus on the evauation of measurement uncertainty. Population uncertainty is being
evauated by other data analysis groups.
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Quality System Implementation

Upon promulgation of the July 18, 1997 NAAQS, an implementation start date of Jan 1, 1999 was
identified. OAQPS developed a 2-year phased approach for the implementation of a 1500 ste
network where approximately 950 sites would be operationd in CY 99 with the remainder in CY 00.
Requirements for the implementation activities are found in 40 CFR 50, 53 and 58. In addition to the
regulations, a number of guidance documents, videos and broadcasts were developed in 1998 and 99
to asss in the implementation of the monitoring network.

Monitoring organizations dso had to meet certain quaity assurance requirements. The mgority of the
quality assurance requirements are defined in:

40 CFR Part 50 Appendix L - which describes many of the critical quality control
requirements for the FRM sampler, the filter handling requirements and the |aboratory facilities
and equipmen.

40 CFR Part 58 Appendix A - identifies the quaity assurance requirements.

Quality Assurance Guidance Document 2.12 Monitoring PM2.5 in Ambient Air Using
Designated Reference or Class | Equivalent Method - provides more detail and guidance to
support CFR Parts 50 and 58.

Quality Assurance Guidance Document Model Quality Assurance Project Plan for the
PM2.5 Ambient Air Monitoring Programs at Sate and Local Air Monitoring Stations
(SLAMS) - provides amodd for the development of aPM, 5 QA project plan.

Additional QA Guidance provided in CY99.

During CY 99 implementation, various technical issues arose that required additional guidance or
darification. The following guidance was developed in CY 99 and CY 00 and was distributed to the
EPA Regions aswdl as posted on the Ambient Monitoring Technology Information Center (AMTIC)
PM, 5 Ste. Since certification of CY 99 data takes place in July of 2000, the guidance distributed in
CY 00 may apply to CY 99 data.

Flexibility in sample transport conditions - guidance was distributed on 1/20/00 that
provided an interpolation between the two temperature transport requirements (25°C/10 day
and 4°C/30 day) that dlows one to determine the number of days available for sample
weighing from the sample end data and time, based upon the average temperature of the
sample upon arriva at the laboratory.

Standard Time - guidance was distributed on 6/22/99 to set and leave dl instruments on loca
standard time.
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Archiving PM , s Samples - Some additiona guidance for acceptable procedures for
archiving PM,, 5 samples was distributed on 2/7/00

Collocated substitution and POC codes- guidance was distributed on 1/3/00 to reiterate
earlier PM 10 guidance that collocated data can be subgtituted for routine data when the
routine sampler was inoperable or otherwise caused the routine sample to be invalidated.
However, in order to identify that the collocated vaue was used, it was suggested that the
value be placed in pollutant occurrence code 2 (POC-2). Thiswould help in completeness
asessmentsfor P& A. In addition, this memo went on to designate dl POCS (1-9) for the
PM,, s monitoring (mass, speciaion and continuous).

Flagging - A memo, distributed 3/27/00 from OAQPS to the Regions, provided for the use
of 6 data qudifiers.

I mplementation of 40 CFR 58 Appendix A Requirements.

40 CFR 58 App. A provides the quality assurance requirements for the State and local ar monitoring
gation (SLAMS) network. The requirements for PM,, 5 indude:

Development, submission, approval and implementation of QA project plans
Implementation of technica systems audits

Implementation of quarterly flow rate audits (see Section 2)

Implementation of collocated sampling (see Section 2)

Implementation of a performance evauation program (see Section 2)

N N N NN

The implementation of the quarterly flow rates, the collocated sampling and the performance evaluation
will be discussed in the data quaity indicators section (below) and evauated in (Section 2)

Development, Submission and Approval of QA Project Plans

The QA Project Plan (QAPP) is used to document planning results for environmental data operations
and to provide a project specific “blueprint” for obtaining the type and qudity of environmenta data
needed for a specific decision or use”. All EPA funded environmenta data operations are required to
have an approved QAPP prior to the collection of environmental data. QAPPs were required for each
reporting organization. Reporting organization isdefined in 40 CFR 58 App. A. Table 1-1 provides a
status of the QAPP approvasfor all PM, 5 reporting organizations. All reporting organizations have a
approved or conditionaly approved QAPP. In some cases, QAPPs were not approved prior to
implementation of environmenta data operations. Memos related to QAPP submission, gpprova, and
data entry to AIRS were distributed to the EPA Regions on January 21, 1999 and February 11, 1999.
The February 11 memo indicated that there would be no submission of datato AIRS prior to QAPP
approval. The memo also stated that data collected prior to QAPP approval could be accepted and
subsequently submitted to AIRS if and only if the QAPP was fully or conditionaly approved upon
submission or upon completion of technical system audit (TSA), conducted by the EPA Regions, that
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determined ongoing conformance to the QA PP that was submitted prior to conditiona or full gpprova.
Table 1-1 dso indicates the TSA’s conducted by the EPA Regionsin CY 99.

Data has been submitted by reporting organizations that have not conformed to the 2/11/99 memo.
OAQPS will ensure that the QAPP approva dates will be included in the AIRS data base. In addition,
OAQPS has created aflag (6) which will be placed on any raw data value not mesting the
requirements stated above.

Table 1-1 PM, 5 Reporting Organization QAPP Approval Status (as of 7/26/00)

Reg. State QAPP QAPP Cond (C) TSA TSA
Submissions Approval or Full (F) Date
Date
1 CT 01/08/99 12/30/99 F N
MA 12/10/98 10/05/99 F N
ME 12/31/98 07/01/99 F N
NH 01/20/99 01/11/00 F N
RI 02/05/99 08/30/99 F N
VT 12/30/98 09/27/99 F N
2 NJ 11/98 02/04/99 Ctill Lab 01/99
05/20/99 3/15/99 Lab 10/99
NY 7199 07/15/99 F Lab 04/99
PR 12/98 02/12/99 F Lab 04/99
06/10/99 C Lab 06/99
Vi 2/99 06/17/99 F Lab 04/99
F
3 DE 8 QAPPS 06/22/00 F Y 9/99
DC received 06/22/00 F Y 9/99
MD Nov/Dec 1998 06/22/00 F Y 9/99
PA - Philadelphia County 02/15/00 F Y
PA -Allegheny County 06/22/00 F
PA 06/22/00 F
VA 06/22/00 F Y 11/99
wv 06/22/00 F
4 AL DEM 12/01/98 01/12/99 F Y
FL DEP 01/29/99 02/05/99 C Y 9/09/99
10/01/99 F
GA 07/28/98 01/14/99 F Y
KY DEP 11/02/98 01/12/99 F
MSDEQ 01/07/99 01/12/99 F Y
NC DEM 11/25/98 01/12/99 F
SC DHEC 01/11/99 02/17/99 C Y 5/13/99
TN DAPC 10/22/98 01/12/99 F Y
AL -Birmingham-Jefferson County 11/30/98 12/19/98 F Y
AL- Huntsville 12/01/98 01/12/99 F
KY - Louisville-Jefferson County 11/30/98 12/30/98 F
TN- Nashville-Davidson County 01/13/99 01/28/99 C Y 6/15/99
02/17/99 F
TN- Chattanooga-Hamilton County 11/24/98 01/28/99 C Y 8/19/99
03/03/99 F
TN- Knoxville-Knox County 11/30/98 01/23/99 C Y 5/25/99
04/27/99 F
TN- Memphis-Shelby County 12/02/98 01/26/99 F
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Reg. State QAPP QAPP Cond (C) TSA TSA
Submissions Approval or Full (F) Date
Date
5 MN 02/08/99 F Y 06/03/99
Wi 02/03/99 F Y 04/07/99
MI 02/04/99 F Y 05/05/99
OH 01/19/99 F Y 05/20/99
IL 01/26/99 F Y 04/21/99
IN 01/26/99 F Y 05/11/99
6 AR 04/01/99 07/01/99 F Y 7/19/99
LA 01/22/99 02/03/99 F N
OK 05/12/99 05/24/99 F Y 717/99
NM 01/29/99 02/04/99 F N
NM -Albuquerque 02/08/99 02/02/99 F N
Texas 01/01/99 02/04/99 F Y
ITEC (Tribal) 08/20/99 09/28/99 F N
AIPC (Tribal) 12/21/99 04/11/99 F N
7 MO 12/23/98 C Y
KS 12/16/98 C Y
IA -Linn County 12/09/98 F N
IA- Polk County 12/29/98 F N
NE - 01/29/99 F N
U of lowa 02/04/99 C N
8 CO 02/18/99 C
05/18/99 F Y 7199
MT 12/22/98 F Y 7199
ND 08/06/99 F Y 9/99
D 03/26/99 C
07/22/99 F Y 8/99
ut 03/02/99 F Y 8/99
WYy 08/05/99 F Y 9/99
9 AZ 9/98 12/07/99 C N
CA -ARB 11/98 12/21/98 C N
CA - Bay AreaAQMD 11/18/98 12/21/98 C N
CA - South Coast AQMD 11/98 12/21/98 C N
San Diego APCD 12/21/98 C N
HI 12/2/98 12/07/98 C N
NV- Pima County 9/98 12/07/98 C N
NV- Washoe County 2/99 07/20/99 C Y 3/99
NV- Clark County 12/98 02/02/99 C Y 9/99
10 AK 01/15/99 F N
1D 11/10/98 F N
OR 11/30/98 F Y 8-9/99
WA 12/04/98 F Y 10-11/99

Technical Systems Audits

Technicd systems audits (TSAS) are athorough, systemeatic, on-site, quaitative audit of facilities,
equipment, personnd, training, procedures, record keeping, data vaidation, data management, and
reporting aspects of asystem. TSAs are dso quditative on-site evaluations of acomplete phase of an
environmentd data operation (EDO) such as sampling, preparation, or analyss. This audit can be
performed prior to the data collection activity in order to verify the existence and to evaduate the
adequacy, of equipment, facilities, supplies, personnd, and procedures that have been documented in
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the QAPP. TSAs are dso employed during the data collection activity in order to verify and evauate
the EDO.

Technica systems audits are required to be performed every three years on dl reporting organizations
by the EPA Regions. Table 1-1 provides areport of the audits conducted in CY 99.

Data Quality Indicators

Once aDQO is established, the qudity of the data must be evauated and controlled to ensure thet it is
maintained within the established acceptance criteria. Measurement qudity objectives are designed to
evauate and control various phases (sampling, preparation, andyss) of the measurement process to
ensure that total measurement uncertainty is within the range prescribed by the DQOs. The MQOs can
be defined in terms of the following deta quality indicators:

Completeness - ameasure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct, normal conditions. Data
completeness requirements are included in the reference methods (40 CFR 50).

Precision - a measure of mutual agreement among individual measurements of the same
property usually under prescribed similar conditions. This is the random component of error.

ias - the systematic or persistent distortion of a measurement process which causes error in
one direction. Bias will be determined by estimating the positive and negative deviation from the
true value as a percentage of the true value.

Detectability- The determination of the low range critical value of a characteristic that a method
specific procedure can reliably discern.

Comparability - a measure of confidence with which one data set can be compared to another.

Representativeness - a measure of the degree which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition. Representativeness, which deals mainly the population variability
indicators (spatial and temporal variability) will not be addressed in this document.

Accuracy has been aterm frequently used to represent closenessto “truth” and includes a combination
of precison and bias error components. This term has been used throughout the CFR and in some of
the sections of this document.

Acceptance criteria have been devel oped for four of these data quality indicators. completeness,
precison, accuracy and bias. The process and Satistics used to eva uate the data quality indicators will
be discussed below. The results of the assessments will be discussed in Section 2.
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Completeness Estimation - Routine and Quality Assurance Data

For this report, data completeness was computed for the routine 1999 Federal Reference Method
(FRM) data, for 1999 precision information, for 1999 accuracy transactions, and for 1999 bias data
extracted from AIRS on 7/26/00.

Routine Data Completeness Estimation Procedure
Thefollowing atement ismadein 40 CFR 50 App. N Section 2.1:

“ For the annual PM, 5 standard, a year meets data compl eteness requirements when 75
percent of the scheduled sampling days for each quarter have valid data. However,
years with high concentrations and more than a minimal amount of data (a least 11
samplesin each quarter) shall not be ignored just because they are comprised of quarters
with less than complete data...”

Compl eteness was computed as prescribed for the NAAQS per the following references: 1) 40 CFR

50 APP N, 2) Guiddine on Data Handling for the PM NAAQS, and 3) Use of Make-up PM Samples

to Replace Scheduled PM Samples. The specific computations, caveats, and rationale employed for

this report are described below. All utilized data were extracted from AIRS on 7/26/00. This date

dlowed saverd State updates beyond the officid July 1 ‘certification’ deadline. Theligting thet is

referred to in the following information can be found as Attachment 2-1.

¢ Completeness was computed on an individua ste basis. Only data for Primary POC's (the lowest
number POC - generdly ‘1) were used.

¢ A samplefrequency was derived for each Ste-quarter. The quarterly frequency was computed as.
mode (days between samples). If the mode was not equal to 1 (every day) or 3 (every 3 day), a
defauilt of 6 (every 6™ day - the least stringent frequency) was used. Some of these data-derived
frequencies were ‘ corrected’ with feedback received from Regions, States, and MQAG staff.
There was no atempt to reconcile the utilized frequencies with the CFR requirements (based on
metropolitan statistical area population).

« Null data codes were not counted as valid samples but were used to ascertain sampling frequency.
Flagged data were considered valid for the purpose of data completeness.

¢ Completeness percentages were based on the entire calender year 1999; that is, monitors were
assumed to have operated (or have been able to operate) the full year. There were no adjustments
meade for later start-up or for monitor closing. MQAG recognizes that some monitors did begin
operating later in the year dueto avariety of circumstances and thus, the cal culated completeness
percentages may not accurately portray actua ‘ performance’ . The full-year gpproach was used (as
opposed to the partid-year method) so that the results would more closely coincide with NAAQS
usage requirements.

¢ Theofficia EPA 1999 3-day and 6-day monitoring schedules were used to ascertain scheduled
sampling days

¢ ‘Make-up’ logic wasincorporated as stipulated in reference 3: Missed samples on an ‘every 3¢
day’ schedule were counted as taken if an extra (‘make-up’) sample was reported 1, 2, or 7 days
later. Missed samples on an ‘every 6 day’ schedule were counted as taken if an extra sample was
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C

Completenessite - quarter =

C

reported 1, 2, 3, 4, 5, or 7 days later. The number of replacement samples permitted in any
quarter was limited to no more than 5. Some concessions to these *guiddines were granted on
request.

Extra‘unscheduled” samples were included in the completeness computations by adding the
gpplicable number to the numerator and denominator of the equation. For actud NAAQS usage
this approach may be unacceptable, especidly if the extra samples were purposdly taken al near
the end of the quarter, on low concentration days, etc. By adding these samples to the numerator
and denominator, we are basicaly alowing the monitor to temporarily shift sampling frequenciesto
‘every day sampling'.

The find formula used for computing completeness was.

(# of schedued samplestaken) + (# of make- up samples) + (# of unscheduled samplestaken)

(# of schedued samples) + (# of unscheduled samplestaken)

Data subgtitution logic was not incorporated in thisiteration. However, snce States will be
permitted to show Annua NAAQS attainment (over a 3-year period) using quarters lessthan 75 %
but at least 50% complete (by substituting maximum quarterly values or collocated PM 2.5, PM 10,
or TSP for their missing data), metrics using the 50% threshold were calculated in addition to ones
using the 75% cutoff.

Since non-attainment of the Annual NAAQS can be determined with as few as 11 samplesin a
quarter (which could be asllittle as 12% of the number of required samples), ametric using the 11
sample cutoff was dso included.

Collocated Precison Completeness Estimation Procedure

Information used to compute PM., 5 precision and associated completeness were culled from 2 sources,
from the AIRS precision area (polled viaan AMP250 - PIA Monitor Raw Dataretrieval) and from the
AIRS raw data area (polled viaan AMP350 - Raw Data Ligting retrieva). Precison dataare
supposed to be submitted to AIRS with transaction type 8 and, hence, be deposited in the former area.
However, since there has been some confusion with regards to this requirement, additiona paired data
were retrieved from the latter area and results merged. Both AIRS data extractions were performed on
7/26/00. Below are some additiona details of the precision completeness andysis. The liging that is
referred to in the following information can be found as Attachment 2-3.

C

Per 40 CFR 58 App. A, Sec. 3.5.2, each PM, 5 Reporting Organization is required to collocate
25% (but at least 1) of their FRM monitors for the purpose of calculating measurement precision.
State summary lines in the precison completeness report show the tota number of FRM sites for
1999 [the number with 88101 monitor records], the number of Sites that reported routine FRM
data, the number of stes where collocation was required [25% of the totd], the number of sites
reporting precison information, and the number of Sites with 4 complete quarters of precison
information. MQAG recognizes that States and Reporting Organizations are not totaly
Synonymous.

If an attempt was made to run collocated instruments on a particular day, a Site was given credit for
that attempt, even if one (or both) of the sampleswas invdidated. That is, null codes did not
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reduce data completeness.  Hence, completeness computations were less stringent for precision
than for the routine data

Compl eteness percentages were based on whole quarters of calender year 1999. On the ligting,
gtes were only held accountable for quarters starting with the first one in which routine information
were reported. If asite’sfirst reported 1999 routine FRM data point occurred in the 2™ quarter,
the Site was not expected to produce precision information until that quarter. Blanks on the Site
listing are different from zeroes. Blanks indicate no precison data present but no FRM data
reported either in that quarter. Zeroes indicate no precision data reported but routine FRM data
are present that quarter. Completeness percentages for the ‘initia’ quarters were not prorated
according to when in the quarter that 1% FRM point occurred; the denominator for the ratio was the
whole quarter (number of every 6" days).

40 CFR 58 App A Sect. 3.5 requires a6-day sampling schedule for precison collocation. All
possible 6-day schedules were evduated (by quarter) and the one with the greatest capture (most
precision pairs) was used for the completeness calculation. A maority of Sites gppear to have used
the officia EPA 1999 6-day monitoring schedule. Make-up sampling (on days other than one-in-
Sx) were not credited for completeness. In the attached Site listing, a count is provided (by quarter)
of the number of tota pairs reported and the number reported on the predominant 6-day schedule.
Although some quarterly 6-day schedules yielded 16 possible precison pairs, adenominator of 15
was dways used. (In cases where 16 pairs were actually reported, the completeness statistic was
capped at 100%.)

Totaly complete sites (defined as ones that reported 73% or more [11/15=73%] in each quarter)
are flagged.

A flag isaso provided on the liging to indicate if the St€'s corresponding 1999 annud mean is
greater or equal to 13.5 ug/m?. 40 CFR 58 App A Sect 3.5 notes that during the initia deployment
of the PM 2.5 network, special emphasis for collocation should be placed on Stesin areas likely to
exceed the NAAQS. Once areas are determined to be in violation of the NAAQS, 80% of the
areas collocated monitors are to be deployed at sites with concentration $ 90% of the NAAQS or
13.5 pg/ne. In generd (Nationwide), it appears that we are faling short of the 80% god. States
may need to consder moving some of their collocated monitors to higher concentration aress.

Flow Rate Accuracy Completeness Estimation Procedure

Information used to compute PM 2.5 accuracy and associated completeness was pulled from the AIRS
accuracy areawith an AMP250 - P/A Monitor Raw Dataretrieva on 7/26/00. Comments on the
completeness analysis are shown below. The ligting that is referred to in the following information can
be found as Attachment 2-4.

C

Per 40 CFR 58, App. A, Sec. 3.5.1.2, each caender quarter every FRM sampler’sflow rateisto
be audited at |east once with a certified sandard. State summary lines in the accuracy
completeness report show the total number of FRM sites for 1999 [the number with 88101 monitor
records], the number of Sitesthat reported routine FRM data, the number of sites where collocation
was required [All Stes], the number of Sites reporting accuracy transactions, and the number of
gteswith 4 quarters of accuracy data. Again, MQAG redlizes that States and Reporting
Organizations are not totaly synonymous
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¢ Sinceonly 1 audit was required per quarter and it was either present or not, no actua completeness
per centages were computed. An indicator is shown for each Ste that reported accuracy
information in dl 4 quarters.

¢ Like precison, Steswere only held accountable for quarters starting with the first one containing a
routine FRM data point. Blanks on the Ste listing are different from zeroes. Blanksindicate no
accuracy data present but no FRM data reported either in that quarter. Zeroesindicate no
accuracy reported but routine FRM data are present that quarter.

¢ Notethat some Sites reported more than 1 accuracy check per Ste-quarter. States are cautioned
that the flow rate standard used for auditing must not be the same flow rate sandard to cdibrate the
andyzer. Cdibration results should not be submitted to AIRS as accuracy transactions.

Performance Evaluation Program Completeness Estimation Procedure

Information used to compute PM 2.5 bias and associated completeness is predicated on the
completeness of the routine network in addition to the completeness of the Performance Evauation
Program (PEP). The completeness of the routine network is described above. The completeness of
the PEP is described in this section.

Asper 40 CFR 58, App. A, Sec. 3.5.3, gpproximately 25% of each method designation of the routine
gteswithin each reporting organization are supposed to be visited 4 timesin ayear by the PEP,
preferably once per quarter. Thus, the PEP is complete if gpproximately 25% of the PM 2.5 monitoring
network is evaluated at least 3 times (75% of 4) in ayear. To evaluate completeness of the PEP,
information was pulled from the data bases maintained by the two regiona laboratories supporting the
PEP (Region 4 and 10) and from the data base maintained by the RTP laboratory, which supported the
PEP during the early phase. The Region 4 data base was queried on 8/7/00, the Region 10 data base
on 7/31/00, and the RTP data base on 7/26/00. These three data bases were merged together and
compl eteness Statistics were cal culated according to the following procedure.

¢ Any PEP data points with an invaid code (PEVALID=0) were deleted prior to completeness
caculations. That is, only valid PEP data were used to calculate completeness.

¢ Any PEP data points not associated with routine sampling (e.g. interna precision collocations) were
deleted prior to completeness caculations, even if the study had a collocated FRM.

¢ For some ste/day combinations, there are multiple observations in the PEP database. Thislikdly is
due to multiple PEP samplers being run. In such cases, only the firgt vaid observation in the data
base was used.

¢ Sinceasdteissupposed to be visted by the PEP 4 times within ayear, if 3 (75% of 4) or more
visits were made and resulted in valid data, then the site was considered complete, regardless of
how the vidts were spread among the quarters.

The resulting PEP completeness is summarized only & the nationd level in Section 2 of thisreport. The
nationa-level summaries show how complete the various Stes are dthough it does not show whether
25% of each method designation of the routine sites within each reporting organization was evauated.
Such asummary will be prepared at alater date.
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Bias Completeness Estimation Procedure

The preceding section describes the completeness of the PEP data base. To estimate completeness of
bias, AIRS routine data is merged with the PEP data base since both a PEP and aroutine
concentration are needed to caculate bias. Asper 40 CFR 58 App. A, Sec. 3.5.3, gpproximately
25% of each method designation of the routine sites within each reporting organization are supposed to
be visited 4 timesin ayear by the PEP, preferably once per quarter. Thus biasis complete if
approximatdy 25% of the PM 2.5 monitoring network has 3 (75% of 4) pairs of vaid PEP and routine
data

The data used to estimate bias completeness originated from an AMP350 Raw Data Listing extraction

from AIRS on 7/26/00 and from the PEP data base described above. Completeness statistics are

cdculated according to the following procedure.

¢ Only non-null routine data and valid PEP data were used in the calculation of completeness.

¢ Any PEP data points associated with “parking lot studies’ were deleted prior to completeness
cdculations, even if the study had a collocated FRM.

¢ For some site/day combinations, there are multiple observations in the PEP data base or in the
AIRS database. For the PEP, only thefirst vaid observation was used. For AIRS, the lowest
POC with avalid observation was used.

¢ Ifadtehasat least 3 (75% of 4) valid pairs of PEP and routine data, then it is consdered
complete, regardless of how the visits were oread among the quarters.

The resulting bias completeness is summarized only & the nationd level in Section 2 of thisreport. The
nationa-level summaries show how complete the various Stes are dthough it does not show whether
25% of each method designation of the routine Sites within each reporting organization was evauated.
Such asummary will be prepared at alater date.

Precision, Accuracy and Bias Estimation

Three quality control (QC) procedures, & the nationd level, will be used to evauate uncertainty for the
PM, s network. All of the statistics described in this section can be found in 40 CFR 58 App. A,
Section 5.5.1.  The equation numbers from CFR are included in the discussion for reference.

1. Flow rate checks - Sinceflow rate is checked againgt standards of known value, this check
provides estimates of accuracy and/or bias a the insrument level. The following is a description of
the process used to estimate accuracy based on the annual flow rate checks.

Accuracy is estimated by using pairs of true and messured values for flow rate messured in liters
per minute (L/min). The pars are for the same sSte and same day. Specifically, for agiven ste and
day, if X; isthe audit standard flow rate and ; is the measured flow rate, then accuracy (CFR
Equation 13), defined as the percent difference (d,) is caculated as

Y- X,

d= 100 (Equation 1)
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In this report, estimates of accuracy are presented for various levels of aggregation, sometimes
aggregating over time (such as quarterly or annualy), sometimes aggregating over samplers (such as
al samplers of a specific method designation), and sometimes aggregeting over both time and
samplers (such as annudly for a specific method designation). These various levels of aggregation
are achieved using the same basic Satidic. This datigtic averages the individua accuracy values
from Equation 1 to the desired level of aggregation. Spedificaly, if n; isthe number of flow rate
checksand dy, d,, ..., d,; are the resulting accuracy values, then the average accuracy estimate
(CFR Equations 14, 15, 16, 17, and 18) is

1.9 .
D=+ § d (Eauation 2

i=1

For this report, average accuracy values (Equation 2) are caculated for each method designation
by quarter and for the entire year. Additiondly, the number of flow rate checks that are within 4%
of the audit standard and the number within 5% of the design flow rate of 16.67 L/min are dso
caculated. These results are presented in Section 2.

. Collocated measurements - Since the true concentrations sampled from collocated samples are
unknown, these checks provide an estimate of precision of the measurement syslem.  However,
the statistic developed to summarize the collocated measurements has one component attributable
to precison and another component attributable to bias. For now, this document describes only the
results for the combined effect for precision and bias. Theindividua componentswill be described
at alater date.

Following is adescription of the statistics used to estimate precison based on the collocated
ingruments. Precison is estimated by using pairs of collocated PM2.5 measurements. The pairs of
measurements are for the same site and same day. Specificdly, for agiven ste and day, if X; isthe
concentration (ug/m?’) produced from the primary sampler (the routine monitor) and Y, isthe
concentration produced from the duplicate sampler (the monitor used for quaity control), then the
percent difference, d,(CFR Equation 19), iscadculated as

Y- X

The percent difference from Equation 3 is used to calculate the coefficient of variation for asngle
Ste and day (CFR Equation 20) asfollows
d|

CVi == (Equation4)

2

In this report, estimates of precision are presented for various levels of aggregation, sometimes
aggregating over time, sometimes aggregating over samplers, and sometimes aggregating over both
time and samplers. These various levels of aggregation are al achieved using the same basic
gdtigic. Thisdatistic poolsthe individua coefficients of variation described above in Equation 4 to
the desired level of aggregation. Specificaly, if n; isthe number of pairsand CVy, CV,, ..., CV,,
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are the coefficients of variation for each of the pairs to be pooled, then the precison estimate
(approximatdy CFR Equation 21) is

(Equation 5)

Confidence intervals can be congtructed for these pooled estimates of precision in Equation 5 by
using the following eguations, one for the lower limit (CFR Equation 22) and one for the upper limit
(CFR Equation 23).

n .
Lower 90% Confidence Limit = CV_|— )

Coosn

n;
2
Caosny

Upper 90% ConfidenceLimit = CV

2
0.95df

distribution with degrees of freedom (df) equal to n;.

In these equations, ¢ 3us o ad C are the 0.05 and 0.95 quantiles of the chi-square

There are afew issues with caculating individua and pooled estimates of precison. (A) In
cdculating the percent differencesin Equation 3, 40 CFR 58 App A Sect 5.5.2 datesthat only
pairs where both concentrations are greater than 6 -g/n? are to be used. For this report, precision
was estimated both including these low pairs and excluding them. The impact of these low vauesis
discussed in Section 2. (B) In the equation for the pooled estimate of precison, individua
coefficients of variaion are squared before being averaged. If thereisalarge individua coefficient
of variation, it can have avery strong influence on the resulting pooled estimate. Hence, pooled
edimaes of precison were caculaed both including al individua coefficients of variaion and
excluding large coefficients of variation. The impact of these large vaues is discussed in Section 2.
(C) Comparing one pooled estimate of precision to another (such as comparing quarterly estimates
or comparing one site to another) requires some care because one estimate may be based on just a
few vaues and hence be less robust than an estimate based on more values. For comparisons of
precison for different times or different places, it isimportant to look &t the upper and lower
confidence limits to get an understanding of how robust the etimates are.

. Federal Reference Method (FRM) Evaluation - Thisevaueation is performed by comparing a
monitoring insrument againgt an instrument that is consdered “truth” and can provide an estimate of
measurement system bias. Following is a description of the statistics used to estimate bias.

Biasis esimated by using pairs of PM2.5 measurements, where one of the measurementsis from a

routine, State-operated monitor and the second measurement is from a monitor operated as part of
the Performance Evauation Program. The pairs of measurements are for the same site and same
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day. Specificdly, for agiven ste and day, if X; isthe concentration produced from the PEP
sampler and Y, is the concentration produced from the State-operated sampler, then accuracy
(CFR Equation 26), defined as the percent difference (d,) is caculated asis caculated as

Y- X,

d 100 (Equation 6)

In this report, estimates of bias are presented for various levels of aggregation, sometimes
aggregating over time, sometimes aggregating over samplers, and sometimes aggregating over both
time and samplers. These various levels of aggregation are achieved using the same basic gatidtic.
This satigtic averages the individud biases (d;) described in Equation 6 to the desired level of
agoregation. Specificaly, if n; isthe number of pairsand dy, d,, ..., d; are the biases for each of the
pairs to be averaged, then the aggregate bias estimate (CFR Equations 27, 31 and 35) D is

1.9
D= "4 d (Equation 6)
i=1

Confidence intervals can be constructed for these average bias estimatesin Equation 6. Such
intervas require an estimate of the variability of average bias. Since biaslikely varies by ste and
quarter, the estimate of the variability of the average bias should be based on a pooled estimate of
ste/quarter variability. However, the PEP usudly evauates each Site just once per quarter, which is
not sufficient for estimating the Ste/quarter variability. Since Ste/quarter variability is not estimable
with the current PEP design, the site variability (using al 4 bias estimates for the year) or the quarter
variability (using dl stesfor aquarter) can be used, with the understanding that these estimates of
variability are confounded with other sources of variability. Specificaly, an estimate of the
vaiability of the average biasis

(Equation 7)

The 95% confidence interva for the average biasis then caculated as

Lower 95% Confidence Limit = D - togrs g %
]

Upper 95% Confidence Limit = D +tggzs g ~ %
i

where t0_975,O|f isthe 0.975 quantile of Student’ st distribution with degrees of freedom (df) equa
to n; and s as defined in Equation 7.

One note about the bias estimatesin this report. Two very anoma ous vaues were deleted from the

andysis, even though they were vaidated by the states and the PEP. One pair isfrom agtein
Cdiforniaon 11/2/99 and has a state value of 22.9 :g/nt and a PEP value of 74.2 :g/m?. The
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second pair is from asitein Missouri on 12/14/99 and has a state value of 24.2 -g/m? and a PEP
value of 109.5 -g/n?.

Detectability

There are many definitions and even more interpretations for amethod detection limit. Sometimes
detection limits are based on protecting againgt false positive conclusions, that is, concluding thet a
measured concentration has been detected when in fact there is nothing to detect, and sometimes they
are based on protecting againgt both fase postive and false negative conclusions. In Appendix L to 40
CFR50, it is gtated in Section 3.1 that the lower detection limit of the mass concentration rangeis
estimated to be gpproximately 2 -g/n?. In Appendix A to 40 CFR 58, it is sated in Section 5.5.2 that
collocated measurement pairs are to be used in precison caculations only when both measurements are
above 6 :g/m?. These are two separate issues that need to be addressed. Oneis that detectability
needs to be quantified so that two methods can be compared. For example, a method with alower
limit of detection is generdly preferable to one with a higher limit, especialy when concentrations are
expected to be “low.” The second is a cutoff value that needs to be defined so that satitics, such as
precison and possbly bias, behave as desired for the entire range of possible measurements.

This report does not attempt to evauate the currently stated method detection limit of 2 -g/m?. In
future reports, this method detection limit may be assessed using satistical procedures like those
described in some EPA reports and papers (see references 5 & 6).

With regard to a cutoff vaue for estimation of precison, this report describes the impact of pairs
involving concentrations less than or equal to 6 :g/m®. Since more than 20% of al the 1999 precision
pairs and more than 20% of al the 1999 bias pairs has one or both measurements less than or equd to
6 -g/n?, it isimportant to understand the stability of the estimators to these small concentrations. As
shown in Section 2, both the precison and bias estimators appear to be well behaved, even when
including pairsinvolving concentrations less than or equa to 6 :g/m?. OAQPS will continue to review
the reasonableness of the 6: g/m? cutoff and minimaly will continue to report estimates that indlude
these smdl vaues and estimates that exclude these small vaues.

Compar ability

The god of comparability isto determine whether two measurements can be compared. For example,
if one instrument that has a 50% bias and another has no bias, then making statements about how the
measurements from one instrument relate to the measurements from the other instrument are
guestionable.

Thereisinterest in comparing PM,, 5 measurements from multiple types of instruments, multiple pointsin
time, multiple points in gpace, and various combinations of insrument, time and place. If the
completeness, precison, bias, and detection limit are smilar for al the PM 2.5 insruments, then such
comparisons are reasonable. They may be reasonable even if some of these data quality indicators are
not smilar, depending on the purpose of the analyss.
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Section 2 begins to discuss the comparability of the data from one quarter to the next, at the nationd
level. More discussion is needed, especidly at afiner spatid resolution. However, due to the lack of
data for these data quality indicators a a patia leve less than the nation, it is not yet feasible to
perform such comparisons. When a sufficient quantity of data become available, OAQPS will prepare
severd graphicsto depict comparability. These graphics will include quarterly maps of data
completeness, precison at the reporting organization level, and bias at the reporting organization level.
Additiondly, forma datistical procedures will be applied to the precison and bias data to determine
whether there are “clusters’ of reporting organizations that appear to have different precison and/or
bias.
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Section 2 Assessment of Data Quality I ndicators

This section will provide an assessment of the data quality indicators of completeness, precision, bias,
accuracy and comparability. In addition, there will be abrief discussion of techniques being looked at
to determine the sengtivity of the measurement system to detect low PM,, 5 concentrations. |t must be
noted that all assessments were implemented on data present in AIRS on 7/26/00. Thisdate
was chosen because it was after the July 1 certification date and because OAQPS wanted to report the
data quality results to the States and EPA in atimely manner. OAQPS will update the assessment of
CY99 datain late January 2001, assuming thereis asgnificant increase of datain AIRS.

Data Completeness

This section will evaduate the completeness Satigtics for routine PM,, s concentration data and the quaity
assurance data for the collocated precision, the quarterly flow rate audits, and the Performance
Evauation Program.

Completeness - Routine Data

Figure 2.1 represents CY 1999 routine data completeness as of 7/26/00. Figure 2.2 shows a
geographic illugtration of thisinformation. Section 1 provided an explanation of the processto generate
this information which is based upon the completeness requirements for comparison to the NAAQS (40
CFR50 App N, Sect 2).  Attachment 2-1 provides alisting of completeness for each sitein 1999.

Completeness - Routine (FRM)

7/26/00 AIRS Extraction
Data Capture by Quarter, 1999

Primary samplers only (lowest POC) 979
800 FRM sites
operated
in 1999
600 (1052 FRM
g Sites
operating
E 400 as of 8/00)
S
=
Z 200
0
Quarter 1 Quarter 2 Quarter 3 Quarter 4
| W 75% or more [ 5075% M <50% |
Number of sites
reporting data: 089 753 845 887

= 924 FRM sites have data in AIRS (7/26/00).
¥ Of these, 239 sites have 4 complete quarters (> 75%).

Figure 2.1 Routine data completeness
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Figure 2.2 PM 2.5 Routine data completeness as of 7/26/00
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For calendar year 1999, State and local monitoring organi zations reported 979 active Sitesto AIRS.

Of these 979 dites, 924 (94%) Sites reported PM, s concentration data; 55 sites did not report
concentration data by 7/26/00. Of the 924 sites reporting concentration data, 239 sites (26%)

reported 4 complete quarters of data, meaning they had greater than or equa to 75% of the anticipated
data reported for each quarter. Thisleve of completeness isimportant sSince comparison to the
NAAQS for purposes of atainment determinations requires, with some exceptions, that al four
quarters meet the completeness Satistic. Figure 2.1 dso indicates the number of sites reporting data for
each quarter (689, 753, 845, 887 respectively). Using these vaues, one can compare how many stes
met the completeness criteriafor any quarter. The first quarter had about 43% of the reporting sites
meeting the 75% completeness god, wheresas the second, third and fourth quarters each had
approximately 72% of the Stes reporting data to AIRS meeting the 75% completeness gods. Figure
2.1 dso displays atistics for sites having between 50% and 75% compl eteness because these sites
may also be used for NAAQS comparisons based on
Number of sites reporting data in... the average concentration in the quarter, acceptable
data subgtitution for the missng data, and Regiond
Adminigrator gpprovd. In addition, for non-

O zero quarters

A

O only 1 quarter attainment purposes, the Regiona Administrator may
O Any 2 quarters use Stes that have as few as 11 vaues per quarter if
[ Any 3 quarters .

O All 4 quarters the average quarterly concentration is above the

NAAQS (40 CFR 50 App N, Sect 2) and less under
_ . unusud conditions. Information on completeness

(979 total sites operating; 924 reported data) . R i
7/26/00 AIRS Extraction using these exceptions are not generated for this
report. The pie chart, illustrated in Figure 2.3
indicates how many Sites reported any concentration
data (not necessarily meeting the
completeness gatistic) in any combination of
quarters.

Figure 2.3 Sitesreporting routine data

Breakdown of the 108, 816 PM2.5 Data Points Reported To AIRS

Null Values

108% Flagged data were included in the

4'2%3.E;asaﬂjerzenerated completeness count; null value data were not.
e = N Hagged data values can be data qudlifiers
(provided in aMarch 27, 2000 OAQPS
guidance memorandum), sampler generated
flags, or exceptiona events. Figure 2.4

provides a breakdown of the routine
concentration datain AIRS relative to flagged,

80.6%
Values w/out Qualifiers

7/26/00 AIRS Extraction unﬂ@gw, a]d nu” Vd ue Cwe daa
Attachment 2-2 provides alisting of flag use
Figure 2.4 Breakdown of routine concentration valuesin by Sate and ﬂ@ type.

AIRS

It is assumed that some of the data flagged
with adata qudifier or sampler generated code (approximately 8% of the data) may beinvdidated
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which may impact routine completeness. OAQPS and the States will be determining the quality of the
flagged information over the next year.

Completeness - Collocated Precision

Number of Sites

Figure 2.5 Completeness of collocated precision data

300

8
)

[
Q
o

Completeness - Precision

7/26/00 AIRS Extraction

Data Completeness by Quarter, 1999

0

Quarter 1 Quarter 2 Quarter 3 Quarter 4

B Benchmark (25% of Mass Reporting Sites) Bl Sites w/ 73% or more|
[ sites reporting precision data (11/15=73%)

¥ Currently, 25 sites have 4 complete quarters (> 73%)

Twenty five percent of the monitoring
stesfor areporting organization are
required to provide collocated data at
afrequency of every 6 days (~15
values per quarter). Figure 2.5
provides completeness information for
collocated datain AIRS as of 7/26/00.
Attachment 2-3 provides alisting, by
Ste, of the precison completeness.

Overall Goal =
245 sites in '99
(Precision
checks
required at
25% of sites)

Of the 979 active stesin AIRS,
gpproximately 245 sites should have
reported collocated precision data for
1999. Thisisnot an exact caculaion
snce the actua number of collocated
Stes are determined on areporting

organization/method designation basis. However, for this assessment, 245 collocated steswill be used
as an estimate of 25% of the monitoring network. For each quarter, a benchmark value is generated as
25% of the dtesthat reported any concentration information in that quarter. For example, Figure 2.1
reported that 689 Sites reported datain quarter 1; 25% of this vaue is 172 which is the benchmark
reported in quarter 1 of Figure 2.5. The second column (Fig 2.5) for each quarter provides information
on sites reporting any precison vaues. The last column in the quarter reports Sites that have complete
(11 or more collocated measurements per quarter) precison data. For the first quarter 27% of the
stes had complete precision reporting. For the second, third, and fourth quarters, the percentage of
sites reporting complete data were 46%, 52% and 54%. Even though there was alargeincreasein

Number of sites reporting precision data in...

[ zero quarters
O Only 1 quarter
O Any 2 quarters
O Any 3 quarters
O All 4 quarters

(245 sites should have reported precision; 220 actually did)
7/26/00 AIRS Extraction

Figure 2.6 Breakdown of precision completeness

percentage of complete sites from the first quarter to
the second quarter, this trend has not continued into
the third and fourth quarters. As of the 7/26/00 AIRS
extraction there are only 24 stes reporting 4 complete
quarters (> 73%) of precison data.

Figure 2.6 presents a breakdown of the number of
Stesproviding any precision data (not necessarily
meseting the completeness daidic) in various
combinations of quarters.

Another goal was to establish 80% of the collocated
monitors at the sites that the State, loca and tribal
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monitoring organization felt would provide annual averages a concentrations > 90% of the annud or
24-hour NAAQS (if that is affecting the area). Table 2-1 provides thisinformation for the annud
NAAQS. Since 46% of the routine sites (426 sites) had 1999 mean concentrations > 13.5 ug/m?® and
agod of 196 collocated sites would be needed to meet the 80% criteria, it appears that more Sites
could be collocated at Sites with mean concentrations near or exceeding the annud standard. As of the
7/26/00 AIRS extraction, approximately 50% of the collocated sites (105 sites) had 1999 mean
concentrations > 13.5 pg/m3.  Since some reporting organizations may not have any or only few stes
reporting average annua concentrations >13.5 pg/n?® it was not expected that 80% percent of the
collocated sites in the network would have average annua concentrations >13.5 pg/m?®. However, if
reporting organizations review their routine and collocated sites (Attachments 2-1 and 2-3) it appears
that some can relocate collocated monitors to Sites near or exceeding the NAAQS.

Table 2-1 Total and Per centages of Precision Sites L ocated at Sites Around the Annual NAAQS

Of 924 routine sites Total % of 924 | Of 220 precision data Precision % of 220
where... Count Total siteswhere.. Count Total
CY99 mean > 13.5 pg/mé 426 46% CY99 mean > 13.5 ug/m? 105 48%

498 54% 115 52%

CY 99 mean < 13.5 pg/n? CY 99 mean < 13.5 ug/n¥

Completeness - Flow Rate Audits

Aswith collocated precision, the States and local monitoring organizations are required to perform and
submit flow rate accuracy audits on al their routine samplers every quarter.  Figure 2.7 presents the
completeness of this information. Attachment 2-4 provides alisting by State and site of the flow rate
audit completeness.

Basad on active stesin AIRS,

Completeness - Accuracy 979 sites (esindicated In the
7/26/00 AIRS Extraction I’OUt-I ne data Compl eteness
Data Completeness by Quarter, 1999 overall Goal < Section) Shou_ld have reported
1000 assiesin-oo [ flOW rate auditsin each
857 Feauires a2 stes) quarter. However, since sites
800 started up different times of the
£ e00 year, OAQPSused a
. _ “benchmark” of sites reporting
5 datain each quarter of 1999,
200 I asindicated in Figure 2.1, to
0 assess completeness. Since
.BQu:rterkl Qua.rter.2 I:Q|u-arter 3 . Quarter 4 Only Onemra:y Vd ue iS
enchmark (All Reporting Sites) Sites reporting accuracy data ra]Ui raj for %h Ste, the Ste
= Currently, 176 sites reported accuracy transactions in for any one qua-ter isdther

all 4 quarters (at least 1 per quarter)

complete or it isnot. The
percentage of Sites reporting

Figure 2.7 Completeness of flow rate audit accuracy data.
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flow rate auditsis around 40% for each quarter,
meaning that |less than half of the network has flow rate
Number of sites reporting accuracy data in... audit information reported to AIRS. For theyeer, the
average completeness for the nation was around 40%
for stes reporting data, meaning that, on average, fewer

O zero quarters | .
ﬂ g Only L quater than 2 flow rate accuracy audits are being reported
ny 2 quarters

= Aoy Sauarers when 4 arerequired. Currently, 176 _sites or

goproximately 18% of the networks Sites meet the
accuracy completeness requirements for al four
quarters

(979 sites should have reported accuracy; 456 actually did)
7126/00 AIRS Extraction

Figure 2.8 reports the number of stesreporting any
accuracy data (not necessarily meeting the
completeness gatistic) in various combinations of
quarters.

Figure 2.8 Breakdown of flow rate audit data

Completeness - Performance Evaluation Program (PEP) and Routine Data Bias Pairs

Similar to the collocated
CY99 Completeness precison completeness god, the
Performance Evaluation Program completeness god of the PEP
g 7/26/00 AIRS Extraction was to collect datafrom 25% of
g 1000 B each method designationin a
f 800 LTy reporting organization a a
% 600 frequency of once per quarter.
5 400 Using the number of active Stes
£ 200 | B icc 102 maioilos S in calendar year 1999 (979),
Z o ~245 siteswould require a
Quarter 1 Quarter 2 Quarter 3 Quarter 4  Annual performance evduation. Thisis
B Benchmark (25% of Masdd 75% Goal B valid Pairs not an exact caculation sncethe
Reporting Sites)
actua number of performance

Figure 2.9 Completeness of Performance Evaluation/routine sample pairs evaluation sitesmust be
determined on areporting

organization/method designation basis. However, for this assessment, an initia goa of 245 performance
evauation Stesisused. Figure 2.9 provides an evauation of this god. The completeness goas were
not met for the first quarter; but were met for the other three. The overdl completeness god, based on
paired PEP/routine samples was 71%.

PEP Data Completeness —
The PEP completeness goa required that 75% of the samples be vaid for each site, or 3 out of the 4

expected samples would be collected from each site. In addition, it was agod to vigt the performance
evauation stesin dl four quarters. Table 2-2 presents the evauation of these completeness gods. The
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gods are based on the overdl god of 245 sites (25% of the 979 active Sites). Table 2-2 indicates that
atotd of 281 steswere visted in 1999, which is greater than the god of 245. However, 34 Sites had
only one or two PEP vigits and therefore did not meet the god of at least 3 visits per year. The shaded
portion of the table indicates the sites that meet the requirement of at least 3 vidts, which total 247 Sites.
This meets the completeness goa. Out of the 247, 7 sites had 3 PEP vidts but they occurred in 2
quarters, leaving 240 stes that met the god of at least 3 vidgtsin 3 different quarters. Thus the PEP had
a completeness of 98%.

PEP/Routine Sample Completeness —

For every PEP sample, there must be a corresponding valid routine value to be able to calculated bias.
The third column in each quarter and the annua estimate provides this completeness evauation. Table
2-3 provides the number of paired PEP/routine samples as of 7/26/00. Out of the 281 steswith vaid
PEP data, only 239 stes have data to pair with the PEP data, and only 160 Sites have @ least 3 pairs.

Table 2-2 1999 PEP Site Completeness

Number of QuartersVisits Were Made

Frequency 1 2 3 4 Total Sitewith Valid
Quarter Quarters Quarters Quarters Sites > 3visits Samples

1 or 2 PEPvisits 17 17 NA NA 34 53

3 PEP Visits 0 7 65 NA

4 PEP Visits 0 0 33 127

> 4 PEP Visits 0

Total Sites 17 24 101 139

Total Samples

Table 2-3 CY99 Paired PEP/Routine Data

Number of QuartersVisits Were Made

Frequency 1 2 3 4 Total Siteswith Valid
Quarter Quarters Quarters Quarters Sites >3 pairs Samples

1or 2 pairs 31 48 NA NA
3 Pairs 0 5 67 NA
4 Pairs 0 0 17 69

> 4 Pairs 0 2

Total Sites 31 53 84 71

Total Samples
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If one looks at the last column in each table, of the 984 valid PEP values, there are only 697 that have a
non-null routine sample match in AIRS, which leaves 287 PEP vaues without aroutine value. Forty-
five of these PEP vaues are matched with routine vaues that are null value codes. The remaining 242
PEP vaues are shown in attachment 2-5. Possible reasons for missing vaues could be due to PEP or
routine samples taken on different days or data not yet entered into AIRS. However, the missing 287
vaues account for 30% of the performance evauation information which affects the confidence in the
bias estimates made later on in this section, particularly when one attempts to assess bias a areporting
organization or method designation leve

Precision - Collocated Sampling

All precison data were aggregated to provide a national estimate. Figures 2.10 and 2.11 provide three
estimates of precison for caendar year 1999 from data extracted from AIRS on 7/26/00. Figure 2.10
presents a nationa estimate as described in 40 CFR 58 where pairs that have one or both

CY99 Collocated Precision Estimate CY99 Collocated Precision Estimate
Pairs with any value <6 ug/m3removed 7/26/00 AIRS Extraction
7/26/00 AIRS Extraction
DOO —a— Outliers removed, <6 ug/m3 kept DQO
'\ —&— Qutliers removed, <6 ug/m3 removed

cV %)

10 \./' v N ,310
£ .—_’.»\—\.————4\'\'

Q Q2 (03] 4 annual
Quarters and Annual Estimate

Q Q2 Q3 4 Annual
uarters and Annual Estimate

Figure 2.10 Precision estimate based on CFR
requirements

Figure 2.11 Precision estimates with outliersremoved

concentration values less than or equal to 6 pg/m?® removed. The second, third, fourth quarter and the
annud precison estimate met the DQO of 10% coefficient of variation. This estimate is based on adata
base where less than 50% of the Sites have complete precision data for 1999 (see precision
completeness above). OAQPS evauated precison by method designation (e.g. Andersen
Sequentias, R& P Sequentids etc.) and did not find any significant difference between the precison
estimates at the nationd level, based upon the limited data set.

Figure 2.11 presents two additiona nationa precision estimates: 1) where 232 outliers where removed
but pairs with values less than or equa to 6 pg/m?® were kept and, 2) where the outliers were removed
and the pairs with vaues less than or equa to 6 pg/m® were removed. An outlier was defined as any
vaue with a percent difference greater than + 50%. (See Equation 3 of Section 1 for a definition of
percent difference.) Of these 232 outliers, 81 were less than -100% or greater than 100%. The 232
outliers represent 2.8% of dl paired precison vaues. Attachment 2-6 provides alisting of these
outliers. Table 2-4 provides a comparison of the number of paired vaues behind the three precison
estimates described above.
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Table 2-4 Paired Concentration Values Used in Each National Precision Estimate (as of 7/26/00)

Quarter Total Pairs# 6 ug/m® Outliersremoved, Outliersremoved,
Pairs removed pairs# 6 pg/m® kept pairs# 6 pg/me removed
1 1424 1172 1397 1145
2 1938 1401 1916 1379
3 2369 1886 2353 1870
4 2497 2041 2480 2024
Annual 8228 6500 8146 6418

Based on the evauations of both figures, it appears that the outliers, which numbered on average about
55 per quarter, affect the quarterly precision estimates more in the first and second quarters than the 6
pg/n?® criteria. As an example, 27 collocated “outlier” pairs, out of atota of 1172 pairs, increased the
first quarter precision estimate from 8.2% to 12.1%.

Given that the outliers are removed, Figure 2.11 illugtrates that the precison estimates are fairly smilar
with or without the use of pairs with a concentration value of less than or equd to 6 pug/m?. This might
suggest that the precision comparisons can be made with confidence at lower concentrations. Table
2.4 dso shows that keegping the pairs with concentrations less than or equd to 6 pg/m? increased the
pair count by 1,646 pairs.

The precison estimates in Figure 2.10 provide an indication of the observed precision during 1999.
The precison estimates in Figure 2.11 may provide a better estimate of the expected precison for the
future. If the large outliers seen in the first and second quarters of 1999 are the result of start-up issues,
then the outliers are not expected to exist in future years and hence removing them before estimating
precision is gppropriate. If, instead, the large outliersin the first and second quarters are due to
something seasond, then the outliers may occur in future years and hence should be retained in the
edimation of precison. Anayss of the precision data from 2000 will begin to determine whether the
outliers from 1999 are in fact anomalies associated with start-up or are regular occurrences. Inthe
meantime, with the assumption that vaid data has been entered in AIRS, OAQPS can not remove or
edit outliers and therefore will report the estimates generated in Figure 2.10 which includes outliers.

To this point, the discussion about precision has been at the nationa level. However, the DQO for
precision was established at the reporting organization level. Attachment 2-7 presents estimates of
precision for each reporting organization on a quarterly and annual bass. Note that dl of the estimates
in Attachment 2-7 should be multiplied by 100 to be interpreted as percentages. For example, a
precision estimate of 0.121 represents a coefficient of variation of 12.1%. Also, an“A” inthe AIRS
SITE NUMBER column means that the estimates are for the reporting organization and an “A” inthe
QUARTER column means that the estimates are for the entire year.

Also included in the attachment is information about the precision for each of the collocated Steswithin
the reporting organization. The Ste-level precision is being provided to help focus resources on Stes
where the data appear to be more variable, so that the cause of the increased variability can be
understood and hopefully reduced. Note that due to the lack of data, precision at a reporting
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organization level, and even more s0 a the Site level, may be based on very few vaues and hence the
aggregate precison may not accurately reflect the true, underlying precision.

The number of pairs behind each of the precison estimates is presented in the attachment. Also
included in the attachment are confidence intervals for each of the precison estimates. Again, multiply
by 100 to interpret as percentages. Preferably, the interval should be smadl and be entirely below 10%.
If theinterva isnot smal, there may be severd reasons. These reasons include:

@ There are few observations being used to estimate the precision.

(b) One or both of the instruments at the Site are imprecise.

(© Thereis a congstent difference between the two samplers. For example, one of the samplers
may congstently be 10% above the other one. Such consstent differences eevate the
precison estimate. Thefind columns of Attachment 2-7 provide an estimate of this consstent
difference. For example, an estimated relative difference of -0.086 means that the
concentration measured by the collocated sampler is 8.6% lower than the concentration
measured by the routine sampler, on average. Confidence intervas for the relaive differences
are provided in the find columns of the attachment. If aprecison estimate islarge, the relative
difference should be checked. If the relative difference islarge, then one or both of the
indruments likely is biased.

(d) A combination of any of the above can be causng the large intervdl.

Accuracy - Flow Rate Audits

Although the average completeness for flow rate audits is about 40%, the data from these audits
indicates that the Federd Reference Method samplers are well within the acceptance requirements.
There are two acceptance criteriafor flow rate: 1) the flow rate measured by the FRM must be within
4% of the flow rate measured by an independent transfer standard and 2) the flow rate measured by
the FRM instrument must be within 5% of the 16.67 L/min design flow rate. Table 2-5 provides aflow
rate summary for the instruments providing flow rate datato AIRS as of the 7/26/00 extraction date.

Table 2-5 CY99 Flow Rate Summary (as of 7/26/00)

FRM Number JNumber | Number | Average
Instrument of Audits | >+4% | >+5% Accuracy CY 99 Flow Rate Accuracy
BGI Single 32 3 2 0.72 Acceptance <4% from Standard < 5% from Design
—# And Seq* RP Seq®~ RP Sing® National

R&P Single 154 11 1 0.48

4
R& P Sequential 1308 75 15 -0.06 g
Andersen 7 0 0 0.57 gg o ___é}\‘:_:_
Single %
Andersen 264 18 4 0.20 ;% -4
Sequential o1 02 03 04
National 1765 107 22 0.02 Quarters
Estimate

Figure 2.12 CY99 Flow rate summary (as of
7/26/00)

Page -28-



PM2.5 CY99 QA Report December 2000

Figure 2.12 provides quarterly average accuracy values of those instruments that had greater than 100
flow rate audits in CY 99. Based on this data, 94% of the audits were within the + 4% criteriaand 99%
within + 5% of the 16.67 L/min design flow rate.

Bias- Performance Evaluation Program and Routine Data

Similar to the evauation of collocated precision, a number of estimates were used to summarize bias
using the performance evauation data and the routine data extracted from AIRS on 7/26/00. Figure
2.13 presents the bias estimates as described in 40 CFR 58 and guidance. The estimatesin Figure
2.13 are based on dl available pairs, excluding pairs that had one or both sample concentrations less
than or equd to 6 ug/n?. For the data available in AIRS, it appears that the DQO, at anationd levd, is
being achieved.

CY99 Bias Estimate Bias Estimates Without Outliers
Pairs with any value < 6 ug/m3 removed CY99 Data
7/26/00 AIRS Extraction 7/26/00 AIRS Extraction

& Qutliers removed, <6 ug/m3 kept
10 ~*~ Qutliers removed, <6 ug/m3 removed

!
3 10
8 o DQO % g *
& : . I DQO
© n O
g a T b
< g

-10 % 10

T T T T T
Q1 Q2 Q3 4 Annual Q1 Q2 Q3 Q4 Annual

Quarters and Annual Estimate Quarters and Annual Estimates

Figure 2.13 Bias estimate based on requirements and Figure 2.14 Bias estimates with outliersremoved
guidance

Figure 2.14 provides estimates with outliers removed from the data set. An outlier is defined as any
paired value that had an accuracy greater than +50%. (See Equation 6 of Section 1 for adefinition of
accuracy.) There were 30 outliers identified representing 4.3% of dl bias pairs, and these are listed in
Attachment 2-8. Table 2-6 provides a comparison of the number of paired values behind the quarterly
and annud bias estimates.

Table 2-6 Paired Bias Values Used in Each Bias Estimate

Quarter Total Pairs# 6 pg/m? Outliersremoved, Outliersremoved,
Pairs removed pairs# 6 pg/m® kept pairs# 6 pg/m® removed
1 117 97 111 91
2 190 144 184 138
3 190 156 188 154
4 184 151 182 149
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Similar to the findingsin the precison data, there is amost no difference in the bias estimates whether
kesping or removing a pair when one or both valuesis less than or equa to 6 pg/m?, asillugtrated in
Figure 2.14. However, it gppears outliers had an effect on the national bias estimate in the first quarter
of 1999. Thefirg quarter 1999 hias estimate including outliers was 9.0% and excluding outliers was

3.8%.
CY99 Bias Estimates
7/26/00 AIRS Extraction
—&— Andersen Sequentials, < 6ug/m3 removed
~* R&P Sequentials, < 6ug/m3 removed
< 30
S
2 20 ™~
e
g 10 \l\.\ ! .
I DOO
g 0 . — l -
< -10
Q1 Q2 Q3 Q4 Annual
Quarters and Annual Estimates

Figure 2.15 Bias estimates of Andersen and R & P sequentials

using current biasrequirements and guidance

7/26/00 AIRS Extraction

—4— Qutliers Removed

CY99 Andersen Sequential Bias Estimates

—& < 6ug/m3 removed —¥ Ouliers and <6ug/m3 removed

Quarters and Annual Estimates

Figure 2.16 Andersen sequential bias estimates

Table 2-7 Paired Andersen Sequential Bias Data (as of 7/26/00)

,\330 .\
Zzo
@ g0 =
) \ [ ]
g } §
5 0 :.l> Ei
>
<.10
Q1 Q2 Q3 Q4 Annual

Another illugtration of the effects of firgt
quarter data can be seen when reviewing
bias estimates for two method
designations, the Andersen Sequentia and
theR & P Sequentid. Figure2.15
provides a comparison of these two
method designations. Figure 2.15 shows
both thet the large nationd bias for the first
quarter ismainly driven by the large
estimate for the Andersen Sequentids and
that the bias estimate for the Andersen
Sequentids has dropped dramaticaly since
thefirst quarter.

Outliers are partidly respongble for the
large bias estimate for the Andersen
Sequentids for the firgt quarter, as shownin
Figure 2.16. Outliers have less of an impact
on the bias estimates for the R& P
Sequentias, asshown in Figure 2.17. The
number of pairs behind each of the
esimates displayed in Figures 2.16 and
2.17 aregivenin Tables 2-7 and 2-8,

respectively.

Figure 2.16, for the Andersen sequentid,
illustrates the effect that

Page -30-

_ outliers had on the 1% quarter.
Andersen Sequential 6 data pairs identified as
Quarter | Total | Pairs< 6 | Outliersremoved, | Outliersremoved, outliers (both concentrations
Pairs pg/m? pairs<6 pg/m? pairs< 6 pg/m? greater than 6 pg/m3) changed
k :
removed il removed the average quarterly bias
1 39 35 33 2 estimate from 12.4 to 25.7.
2 64 52 64 52 This effect is due to the smdl
3 59 53 57 51 numbers of paired data. Many
p p . P 0 Stf'ate and loca orgeni zaions
using Andersen ingruments
Annual | 210 180 202 172 have not subrmitted roLtine
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data. Asindicated in the bias completeness section, there are dill 287 pairs of data missing from the
overd| bias comparison, some of which might reduce the effect of outliers on the first quarter bias
estimate. Once outliers were removed, there were no significant differences between the precison
estimates when one kept or removed pairs that had a sample concentrations less than or equal to 6
ug/im?. In al three precision estimates Andersen Sequential's exceeded the bias DQO for the first
quarter.

Figure 2.17, represents the R& P Sequential
bias using the three precision estimates.
. - Neither outliers nor values less than or equal
< 6ug/m3 removed Qutliers removed, < 6ug/m3 removed
—+ Outliers removed to 6 ug/m? seemed to have had much effect on

CY99 R & P Sequential Bias Estimates
7/26/00 AIRS Extraction

the bias estimate. Based upon the data
o 10 4 available on 7/26/00, dl bias estimates are
g DQO well within the DQO limits but appear to be
% ° 1"\>!E£; X biased dightly negative compared to the PEP.
2 10 Table 2-8 provides the number of paired
vaues used to generate the estimates in Figure
Q1 Q2 Q3 Q4 Annual

2.17. Therewas more paired information
avallable for these estimates than were

uarters and Annual Estimates

Figure2.17 R & P sequential bias estimates available for the Andersen Sequentids In
Table 2-8 Paired R & P Sequential Bias Data (as of 7/26/00) addition, it appears that
R & P Sequential most of the outliers hed
Quarter | Total Pairs< 6 ug/m?* | Outliersremoved, | Outliersremoved, a least one or both
Pairs removed pairs <6 ug/m pairs< 6 ug/m? values|essthan or equa
kept removed to the 6 ug/n? criteria
1 67 55 67 55 which ISWhy the vaues
2 111 86 105 80 fordth% t\:xo columns
(2" and 4" column) are
3 119 95 119 95
very close.
4
To this point, the

discussion about bias
has been at the nationd level. The DQO for bias was established at the reporting organization level.
However, the reporting organization level statistics are not presented in this report for two reasons.
Fird, there are few data points at the reporting organization level. Specificdly, the number of bias
estimates for 1999 for each reporting organization should be approximately equa to the number of Sites
within the reporting organization. Secondly, athough it is straight forward to estimate the average bias
for each reporting organization, it isless smple to estimate the confidence interva for the average. The
confidence intervas are important to understanding the interpretation of an average. Small intervas
imply that the average value can be given alot of credence whereas alarge interva impliesthat the
averageisless certain. The confidence intervals presented in 40 CFR 58 App A Sect. 5 were
predicated on the assumption that there would be more than one PEP visit to aSite per quarter. Since
this does not occur under the current PEP schedule, the confidence intervals need to be modified. Any
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modification will require confounding sources of variability, Steto Site, seasondly, or both. Onceitis
determined which of these gpproachesis preferable, the reporting organization level biases and thelr
associated confidence intervals will be presented. Thislikely will not occur until the 2001 QA Report.
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Section 3 Conclusions and Recommendations

This section will summearize the evauation of the data quaity indicators and make recommendationsin
an effort to improve the ambient air monitoring quality system and the resultant data qudity.

Conclusions

Tables 3-1 and 3-2 provide asummary of data completeness and estimates of our primary data quality
indicators. Summary comments about these tables follow.

Table 3-1. National Completeness Summary for CY99 (as of 7/26/00)

Sites meeting overall Sites M eeting 75% Completenessfor Each
completeness requirements Quarter
for all 4 quarters

Data Type % Number 1 2 3 4
Routine Data 24% 239 31% 56% 60% 67%
Collocation Precision 10% 25 27% 46% 52% 54%
Flow Rate Accuracy 18% 176 35% 42% 44% 40%
Performance Evaluations 100% 247 73% 113% 111% 104%
Performance Evaluation 65% 160 49% 79% 80% 77%
Pairs

Table 3.2. National Estimates of Primary Data Quality Indicatorsfor CY99 (as of 7/26/00)

Acceptance National Quarterly Estimate
Data Type Criteria Estimate
1 2 3 4
Precision -Collocation <10% CV 9.1% 12.1% 9.9% 6.6% 7.6%
Accuracy-Flow Rate <+ 4% Std. 0.02% 0.11% 0.08% -0.04% -0.04%
<+ 5% Design
Bias - Performance <+ 10% 1.7% 9.0% 1.9% -0.9% -0.49%
Evaluations

Routine Data

Completeness - The completeness evauation is based upon the drictest interpretation of the
completeness requirement in 40 CFR 50 App. N that aSte must collect 75% vdid datain every
quarter in order for comparison to the NAAQS. There are other techniques, such as data substitution,
that can be used to alow more information to be used for the NAAQS comparison that are not
evauated in this report. Therefore, the 24% overal completeness estimate is the most conservative
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estimate of completeness for CY99. Since the requirement is based on 4 quarters, the overdl
completeness estimate cannot be higher than the lowest quarterly completeness percentage. Therefore,
the first quarter is responsible for the overal low completeness vaue. Since only 24% of the Sites met
completenessin dl 4 quarters, thefirst quarter completeness vaue of 31% indicates that 22% of the
first quarter Stes did not achieve acceptable completeness in one or more of the other three quarters.
The lack of completenessin quarter 1 can be attributed to a number of start up problems related to the
ingruments, field and lab operations and data entry. Theintent of this document is to report the qudity
of the data and will therefore not attempt to address or associate these problems with the loss of data
Quarters 2, 3 and 4 had better completeness estimates. 1n addition, data entered into AIRS after the
7/26/00 may improve the current completeness eva uation.

Based on early reviews of completenessin March 2000, OAQPS provided guidance to alow the use
of data qudifiers (flags) in an atempt to increase the completeness of routine data that some
organizations may have felt uncertain about entering to AIRS. An additiona 4.7% of the routine data
was captured using the new data qualifiers. However, two States accounted for 67% of these data
qudifiers, one that flagged dl their data and a second that flagged 45%.

Precision - Collocation

Completeness- The number of dtes that have met the 75% completeness god for dl 4 quartersisvery
low. A marked improvement in completeness occurred from the first to second quarter but only
marginad improvement in the last three quarters. As with routine deta, the overadl completeness value
cannot be higher than the lowest quarterly value since the requirement is based on 4 quarters. Due to
some of the gtart-up problems in the first quarter, some reporting organizations had to substitute their
collocated instruments for the routine instrument. In addition, whenever aroutine vaue was invaidated,
acollocated vaue, collected on the same day/site, could be substituted. OAQPS provided data
subdtitution guidance asking the reporting organization to place the collocated information in the AIRS
parameter occurrence code 2 (POC-2) in order to be able to give the reporting organization credit for
having performed a collocation. However, some reporting organizations may not have followed this
guidance and therefore the collocated data can not be identified and counted in the completeness
edimate. Thelack of information on collocated precison will make it difficult to assess the precison
data qudlity objective at lower levels of aggregation such as reporting organizations or method
designation. It may be necessary to indtitute quarterly assessments of precision completenessin order to
identify where information is lacking and to improve the capture rate of this information.

Values around the NAAQS-- In order to focus quality assurance activities around the data most
crucid in decison making, 40 CFR 58 App A Sect 3.5 required that 80% of the collocated monitors
be placed a the sites that the State, local and triba monitoring organization felt would provide annua
averages at concentrations > 90% of the annua or 24-hour NAAQS (if that is affecting the areq).
Presently, only 48% (105 sites) of the collocated Sites reporting data are located a sites with annual
means > 13.5 pug/n? and there are 426 routine sites with an annua mean > 13.5 ug/m?. Since some
reporting organizations may not have any or only few gStes reporting average annua concentrations
>13.5 pg/m? it was not expected that 80% percent of the collocated sites in the network would have
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average annua concentrations >13.5 pug/m?. However, if reporting organizations review their routine
and collocated sites (Attachments 2-1 and 2-3) it appears that some reporting organi zations can

rel ocate collocated monitors to sites where precision and bias estimates are most crucid. Currently, the
requirement only establishes the lower limit ( > 90% of NAAQS) buit it should have aso established
the upper limit. CFR should be revised to require 80% of the collocated sites be located at Sites >90 to
110% of the NAAQS (13.5 to 16.5 pg/n?).

Precision Results - It must be emphasized that the precision data quality objective (DQO) is based on
three years of precison data (75% complete). Therefore, any one year or any quarter may be above
the criteriaand dill meet the precision data quality objectives. An early andyss of precison suggests
that the DQO can be achieved, at least at the nationd leve.

It was discovered that 232 outliers, which represented 2.8% of the precision data, change the nationa
estimate from 9.1% CV to 6.8% CV and brought down the first quarter estimate from 12.1% CV to
8.2% CV. OAQPSwill ask State and localsto review these outliers to ensure their vdidity. For this
report they are consdered vaid and therefore incorporated into the overal and quarterly precison
edimates. Another interesting observation is that OAQPS did not plan on assessing any collocated
pairs that had one or both values below 6 pg/n?. It was assumed that these values were close to the
sengtivity of the measurement system and that small actua variance a these low concentrations would
provide large coefficients of variance. Thisdid not prove to be the case and it gppears the outliers had
more influence on the precison esimate.

OAQPS invedtigated whether there was any significant differencein precision for different method
designations. From the available data, dl the method designations appear to have comparable
precison. Based on the nationa precision estimates being very close to the DQO, it is anticipated that
some reporting organization precison estimates will be above the data quadity objective. The effect of
the additiond variability would be less confidence in estimates of individua or aggregate concentrations.

Accuracy - Flow Rate

Completeness- Flow rate accuracy overal completenesswas low for CY99. A postive or negative
biasin flow rate can have adirect effect on the cut point of the particulate matter collected on the filter
and dso affects the 24-hour air volume estimate that goes into the derivation of the concentration. A
10% biasin flow rate will cause a 10% change in the PM,, 5 concentration. The quarterly flow rates,
using an independent standard, ensures that the sampling instruments are operating within acceptable
limits and also ensure that the working check standard is not out of specification. OAQPS will work
the EPA Regions and States to ensure a better capture rate of this data for future caendar years.

Accuracy Reaults - The results of the accuracy audits are very good. The nationa average accuracy
edimate is 0.02% which iswdl within the acceptance criteria of +4% of the standard and +5% of the
design (see Table 3-2). For the method designations that had more than 100 flow rate audits
performed in CY 99, the percentage of audits meeting the criterion of £4% of the standard was 94%
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and the percentage meeting the criterion of 5% of the 16.67 L/min design flow rate was 99%.
Additiondly, these percentages did not vary by method designation.

Bias - Performance Evaluation Program and Routine Data

Completeness - Completeness of the performance evauation data is a little more complicated

because it involves two data points that are collected by different organizations. The bias estimate must
rely on Performance Evauation Program (PEP) data collected by technica support contractors
provided through the EPA Environmenta Services Assstance Team (ESAT) contract. The routine

PM, ; datais collected by the State, loca and triba Nations. The PEP achieved its completeness
requirement by collecting vaid dataat 247 sites, which was just over the anticipated 245 sites (25% of
the 979 stes established in AIRS). However, when the data for these 247 sites were matched with
their respective routine datain AIRS, only 160 Sites produced vaid site/pairs that met the completeness
requirement. If onelooks a actud vaid samples that were taken, of the 984 valid PEP vaues, there
are only 697 that have aroutine sample match in AIRS. Reasons for missing routine vaues could be
due to PEP or routine samples mistakenly sampled on different days, or data not yet entered into AIRS.
However, the missng 287 va ues account for 30% of the performance evauation information which
affects the confidence in the bias estimates, particularly when one attempts to assess bias at a reporting
organization or method designation levdl.

Biasresults

Aswith precision, the bias data quality objective is based on three years of bias data (75% complete).
At anational levd, the average biasis estimated at 1.7% and it gppears that the bias data quaity
objective isbeing met. However, there are three factors that affect the bias estimates: 1) lack of paired
data, 2) outliers, and 3) method designations.

Lack of paired data - A performance evauation is only performed on 25% of the Sites and each Ste
isaudited 1 time each quarter. It is difficult to determine a gatistically sgnificant bias a lower levels of
aggregation at the reporting organization or method designation level with only one years worth of
information and with 287 paired vaues missng.

Outliers- Smilar to the findings in the precison data, thereisadmaost no difference in the bias estimate
in kegping or removing a pair when one or both valuesis below 6 pg/m?. However, it appears outliers
had an effect on biasin the first quarter of 1999. An outlier was any paired value that had an accuracy
estimate greater than +50%. Removing outliers from the nationd estimate changed the bias estimate
from 1.7% to -0.49%. However, 6 outliers (6 % of the quarterstotdl) in the first quarter changed the
bias estimate from 9.0% to 3.6%. OAQPS will ask State and locals to review these outliers to ensure
their vaidity. For thisreport the outliers are consdered vaid and incorporated into the overdl and
quarterly bias estimate.

Method Designations - It appeared that method designations did play arole in the bias estimates,
particularly in the first and possibly the second quarter of 1999. For the first quarter, the Andersen
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sequentid bias estimate (25.7%) was substantialy higher than the R & P sequentid bias estimate (-
1.01%). However, dl 6 (17% of the quarters values for Andersen) outliersidentified in the first quarter
where related to the Andersen instrument which would change the bias estimate from 25.7% to
12.42%. Outliersdid not have any significant effectson R & P sequentid data. There was not enough
data to make any statements about single channd instruments. The third and fourth quarter estimates
do not appear to vary by method designation and are therefore more comparable. This may be dueto
improvements in sampling and andytica techniques and vendor modifications to the FRM monitors.

Recommendations

The following recommendations are made in order to improve the capture rate of information and
improve the PM,, 5 qudity system over the next year.

Quarterly Completeness Assessments- OAQPS will run the completeness estimates for routine,
precision and accuracy data quarterly and submit this information to AMTIC or the EPA Regionsin
order to help identify where improvements in data capture are needed. These assessmentswill follow
the quarterly AIRS submission requirement.

Quarterly Precision, Accuracy, and Bias Assessments - OAQPS will run the smilar data quality
assessments on aquarterly basis and submit this information to AMTIC or the EPA Regionsin order to
provide more red time assessments of data quality. OAQPS will dso identify outliers elther through the
new AIRS critical data review reports or through this assessment in order to ensure the effect of outliers
on data qudity is minimized.

Consstent Placement of Accuracy Datain AIRS - Inthe AIRS accuracy transaction files there
gppeared to be some inconsistency in the placement of dataiin the “actud” and “indicated” levels. If
monitoring organizations can be consgtent in their input, the data can be useful in determining flow rate
bias. The*actud” value for flow rate should be the vaue reported by the sandard; the “indicated”
vaue isthe vaue reported by the monitoring ingrument.

Assessment of data qualifiers - OAQPS will assess flagged data to determine whether this
information is of adequate qudity for use in NAAQS comparison. OAQPS will need to work with
individua State, locad or Triba agenciesto determine what quaity control criteriawas violated in order
to determine whether this acceptance criteria has a sgnificant impact on data quality. This assessment
will help determine whether certain critical or operationd quality control criteria can be revised to
reduce the QA burden where appropriate.

Rdocation of collocated monitors - It is recommended that collocated monitors at low concentration

stes be moved to sites whose annua mean is> 13.5 pg/me.  Each reporting organization should try to
locate 80% of their monitorswithin >90 to 110% of the NAAQS (13.5 to 16.5 pg/ne).
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CFR corrections - There are anumber of corrections to the language and the statistica equationsin
40 CFR 58 App A that would make the requirements more “ understandable’. OAQPS will attempt the
correct CFR in FY 2001.
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Attachment 1-1

Manipulation of Data
Prior to Estimation of Precision, Bias, or Accuracy

The following text and tables describe some data handling issues that had to be addressed prior to the
estimation of the precision, bias, and accuracy Satistics. These issues are listed both to bring
awareness to them in addition to documenting how they were handled.

Issue# 1- Precison and Accuracy: Siteswith morethan one method designation

Background- Estimates of both precision and accuracy are summarized a the method designation
level. A review of the CY 99 data shows that there are some sites that have more than one method
designation recorded. There are three patterns for changing method designations. Some Sites report
one method designation for a period of time and then report a different method designation after a
certain date. Thisis consstent with a change of equipment, if such has occurred. Other Sites report the
precision transactions with one method designation and the accuracy transactions with a different
method. Lastly, some sites have the method designation changing without any apparent pattern. Table
1 contains alist of the sites for which there are multiple method designations reported on the accuracy
and/or precision transactions and a note about whether the pattern in method designations appears to
be related to a date, transaction type, or unknown.

Action for QA Report- OAQPS used the method designations as they are reported on the precison
and accuracy transactions.

Issue# 2A - Accuracy: Wrong units

Background - Accuracy data should be reported with units volume flow rate units code 73 (L/min).
Some accuracy datais being reported with code 105 which is concentration units (ug/n). Table 2A
contains alist of the ste/days with incorrect units for accurecy.

Action for QA Report - OAQPS assumed the units are (L/min) for al of these site/days except for
the two dte/days in Pennsylvania. The two Site/days for PA were omitted since they are associated
with performance evauations.




Issue# 2B - Precision: Wrong units

Background - Precision data should be reported with units code 105 (ug/n?). Some precision datais
being reported with units 73 which is volume flow rate units (L/min). Table 2B containsalis of the
gte/days with incorrect units for precision.

Action for QA Report - OAQPS assumed the units are pug/ne for al of these site/days.

Issue# 3 - Accuracy: Apparent outliers

Background- The one point accuracy checks should produce a volume close to the design flow rate
16.67 (L/min). There are 4 accuracy checks reported that are quite divergent from the design vaue
and may actudly be precision data that was submitted in the accuracy filds. Table 3 containsalisting
of gte/daysfor which neither the actud nor the indicated flow rate iswithin 5% or 16.67.

Action for QA Report - OAQPS omitted any accuracy transaction when both values (primary
monitor flow rate and standard flow rate) are greater than 5% of the design vaue.

Issue# 4 - Precison: Datareported in POCsrather than precision transactions

Background - Some monitoring organizations are reporting their precison datain POCs rather than in
precision transactions. Guidance was distributed to dlow for substitution of the primary sampler data
that was determined to be invalid with collocated data by placing the collocated datain POC 2. Some
States may have misconstrued this guidance and put dl their datain POC 2. Other States have
submitted al collocated datain POC 2 aswell in precision transactions.

Action for QA Report - OAQPS assumed that if asite does not have any dataiin the precision
transaction areafor a given date but does have datain POC 2 then the datain POC 2 is collocated
precison data. OAQPS did not look for precision datain any POCs other than 2.




Issue#5 - Accuracy: Interchanging of actual and indicated values

Background - On an accuracy transaction, the “actud” vaue should contain the true vaue of the
gandard which is chdlenging the instrument, and the “indicated” vaue should contain the flowrate
edimated by the instrument. It is uncertain whether field personnd are utilizing these field s
gopropriately and consstently. It appears that some organizations may be placing the desgn vaue
(16.67) in one of these fields, or could possibly be trangposing the wrong informetion in either actud or
indicated fidlds. Thiswill have an impact both on the sign of the estimated accuracy as well ason the
vaue of the datidtic.

Note that isit not possible easly to surmise whether a smilar miscoding is occurring with the precison
data However, if it isoccurring, it only impacts the sign of the estimated percent difference and does
not impact the estimated precision.

Action for QA Report - OAQPS assumed that the data are correctly coded, even though it appears
that thisis not the case.

Issue# 6 - Flagged Data

Background - Routine data can be flagged using data quaifiers, sampler generated flags and
exceptiond event flags (see Attachment 2-2). These flags indicate that the concentration data may be
compromised either by natura causes (exceptiond events) or by the measurement process. However,
datainthe P & A transaction file cannot be flagged and therefore it is very difficult to determine
whether one or both the routine and collocated samplers had been flagged which could help explain
greater imprecision than would be expected.

Action for QA Report - All data available for precison estimates were used. Flagged data should not
have alarge effect on national estimates generated for the QA Report.

Issue# 7 - Accuracy: Multiple Groups/Levels

Background - The accuracy transactions dlow for the entry of more than one pair of actua and
indicated values for agiven site and day by permitting severd levels within severd groups. Some States
are usng reporting datain more than one group/leve combination, likdly to report the flow rate audit
information for both the primary and collocated sampler.

Action for QA Report - OAQPS used the accuracy information only in the lowest level of the lowest
group for agiven site and day.




Table 1. Sites Wth Miltiple Method Designations on P&A Transacti ons
(based on AMP250 extracti on dated 07/26/2000)

Type of
Transacti ons Met hod
State Site Repor t ed* Desi gnations Pattern**
Al aska 0202000181 P&A 117, 118 Tenpor al
0211000042 P&A 117, 118 Tenpor al
California 0602500051 P&A 119, 120 Tran. type
0607100141 P&A 119, 120 Tran. type
0607300061 P&A 119, 120 Tran. type
0611310031 A 117, 120 Unknown
Massachusetts 2500960011 A 119, 120 Unknown
Sout h Dakot a 4601100021 A 119, 120 Tenpor al
4610300171 A 119, 120 Tenpor al
Ut ah 4901100011 A 117, 118 Tenpor al
4903530071 A 117, 118 Tenpor al
4904500021 A 117, 118 Tenpor al
4905700071 A 117, 118 Tenpor al
W sconsi n 5502700071 A 117, 118 Tenpor al
* P=Pr eci si on, A=Accuracy.

** Pattern of change in method designation.



Table 2A. Site/Days Wth Incorrect Units for Accuracy Transactions
(based on AMP250 extracti on dated 07/26/2000)

State Site Dat e

CGeorgia 1306300911 03/ 29/ 99
1308920011 03/ 22/ 99
1311500051 03/30/ 99

1321500011 03/ 23/ 99
1321500111 03/ 23/ 99

1324500911 03/ 24/ 99

M ssouri 2907700321 03/11/99, 03/12/99

2918920031 03/17/99, 03/18/99,
09/02/99, 09/03/99
2918950011 03/ 30/ 99

North Carolina 3702100341 03/ 24/ 99
3708700101 03/ 24/ 99

Pennsyl vani a 4210100041 08/ 25/ 99
4210101361 08/ 23/ 99

Table 2B. Site/Days Wth Incorrect Units for Precision Transactions
(based on AMP250 extracti on dated 07/26/2000)

State Site Dat e

Fl ori da 1200100231 Al l
1201110021 Al 'l

1203300041 Al l

1207100051 Al l

Al

1209520021
1210560061 Al

1211500131 Al
1211710021 Al

1211110021 Al

Table 3. Site/Days with Neither Actual nor Indicated Flow Rate
within 5% of 16.67
(based on AMP250 extracti on dated 07/26/2000)

State Site Dat e

Fl ori da 1203300041 02/ 02/ 99
1208140121 11/ 16/ 99

Pennsyl vani a 4210100041 08/ 25/ 99
4210101361 08/ 23/ 99



Attachment 2-1

PM2.5 Routine Data Completeness



1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

ALABAMA

ALASKA

ARIZONA

ARKANSAS

CALIFORNIA

Date
SITE POC S

Total # of FRM Sites=19;

)10270001
)10331002
)10491003
)10690002
)10730023
)10731005
)10732003
)10732006
)10735002
)10970002
)10972005
)11010007
)11030010
J11130001
)11170006
)11190002
)11210002
)11250003
)11270002
Total # of FRM Sites:
)20200018
)20200044
)20900010
)21100004
)21100026
)21300008
)21700008

PRRPNVNNRR, PRRPRRPRRPRRPRRPREPRRPRRREPRRRRERR

Total # of FRM Sites=10;

J40031005 1
)40051008
)40070008
J40139990
J40139991
J40139992
)40139997
J40190011
)40191028
)40230004

RPRRRPRRRRER

=

Total # of FRM Sites=18;

)50010001 1
)50030003
150310001
150350004
150510002
150690005
150890001
150910001
150910004
)51070001
151130002
)51150003
151190003
151190007
151191008
151310008
151390004
151430003
Total # of FRM Sites:
60010007
J60011001
60070002
160090001
60111002
160130002
60170011
160190008
60195001
160231002
160250003
160250005
160251003

RPRRPRRPRRPRRPRRPRRPRRPRPRPRPRRIRPRPRRPRRPRRPRRPRRPRERERRPRRRREERERR

Number w/ Data=19;
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/03/99
01/01/99
01/03/99
01/03/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99

Number w/ Data= 7;
11/10/98
01/01/99
10/23/98
11/19/98
12/18/99
10/28/99
12/19/98

Number w/ Data=10;
01/12/99
01/06/99
02/11/99
01/06/99
01/21/99
03/19/99
01/01/99
01/01/99
01/01/99
01/06/99

Number w/ Data=17;
01/07/99
03/26/99
03/12/99
04/01/99
03/09/99
02/18/99
04/02/99
05/05/99
05/05/99
04/05/99
03/30/99
02/26/99
01/06/99
01/22/99
04/02/99
04/01/99
02/22/99
03/15/99

Number w/ Data=76;
12/01/99
01/01/99
12/19/98
01/06/99
12/16/98
01/01/99
01/06/99
01/03/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99

Number Complete (75%+ in each Q)= 0;

01/03/99 50%

owosge 3 50%

o3y 3 63%

owosge 3 60%

01/01/99 1 96%

owosee 3 93%

01/01/99 1 94%

ooz 3 100%

ooz 3 100%

owosee 3 80%

o3y 3 97%

owosee 3 90%

owosge 3 7%

owosee 3 90%

owosge 3 0%

owosee 3 47%

owosge 3 87%

owosee 3 83%

o3y 3 80%
Number Complete (75%+ in each Q)= 0;

01/01/99 1 60%

04/06/99

021899 6 56%

04/10/99

12/18/99

10/28/99

o3y 3 53%
Number Complete (75%+ in each Q)= 4;

0112199 6 67%

0106099 6 73%

oonige 3 47%

o693 87%

01/21/99 1 56%

03/19/99 1 14%

01/06/99 1 79%

01/06/99 1 73%

owoeree 3 7%

owoeres 6 100%
Number Complete (75%+ in each Q)= 0;

07/05/99

07/05/99

07/05/99

07102199

07/05/99

07/05/99

07/02/99

07/05/99

0711199

07/05/99

07/05/99

07/05/99

06/30/99

07/02/99

07/05/99

07/05/99

07/02/99

Number Complete (75%+ in each Q)=31;

12/02/99
01/03/99
01/06/99
01/06/99
01/06/99
01/08/99
01/12/99
01/03/99
01/03/99
01/08/99
01/03/99
01/03/99
01/03/99

W W wWwowwo wo o o w

60%
100%
100%
100%

17%

93%

93%

80%

94%
100%

87%
100%

Date Date of 1st
Sampling FERM Data Q1 02 Q3
Ended Bt Freq. 1% Fea Q2% Freg.

3%

04
Freq.

4%

Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0

Number w/ 50% in each Q= 2;

3 63% 3 90% 1 50%
3 57% 3 94% 97%
3 81% 3 69% 6 42%
3 53% 3 65% 3 80%
6 20%
3 40%
3 73% 3 87% 3 80%
Number w/ 50% in each Q= 6; Number w/ 11+ samples in each Q=9
6 73% 6 7% 6 93%
6 100% 6 100% 6 87%
3 T7T% 3 7% 3 87%
3 90% 3 100% 3 100%
1 82% 1 96% 1 87%
1 80% 1 100% 1 92%
1 90% 1 99% 1 90%
1 91% 1 83% 1 42%
3 87T% 3 97% 3 80%
6 87% 6 93% 6  93%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0
6 100% 6 80%
6 93% 6 93%
6 93% 6 87%
3 74% 3 80%
6 67% 6 73%
6 87% 6 80%
6 75% 6 53%
6 40% 6 33%
6 47% 6 100%
6 80% 6 80%
6 73% 6 87%
6 100% 6 87%
6 7% 1 82% 1 90%
3 84% 3 83%
3 84% 3 93%
6 87% 6 80%
3 7% 3 67%
Number w/ 50% in each Q=48; Number w/ 11+ samples in each Q=53
3 30%
6 87% 6 100% 3 100%
6 100% 6 93% 6 100%
6 100% 6 100% 6 93%
3 73% 3 75% 3 74%
6 73% 6 100% 1 80%
6 100% 6 100% 6 100%
1 82% 1 96% 1 91%
6 100% 6 100% 3 93%
6 100% 6 93% 6 93%
3 80% 3 45% 3 7%
3 90% 3 100% 3 77%
3 90% 3 94% 3 T77%

Number w/ 11+ samples in each Q= 2

All 4 O 75%
complete

Y =

[any

All 4 O 50%
complete

N

PR R e

=

1
1999 Annual
Al40w/ 11 Mean>=135
samples ua/m3

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

1

1

1

1

1

1

1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 1

1 1

1

1

1

1 1

1 1

1

1 1

1

stateraug.123



1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

COLORADO

SITE

160271003
60290010
60290011
160290012
160290014
60310004
)60333001
60370002
)60371002
60371103
60371201
)60371301
60371601
)60372005
60374002
)60379002
)60450006
60472510
)60490001
)60531002
)60570005
)60571001
)60590001
160592022
)60610006
)60631006
160631008
)60651003
160652002
)60658001
)60670006
)60670010
60674001
60710014
60710025
60712002
60718001
60719004
60730001
)60730003
)60730006
60731002
60731007
)60750005
60771002
160792002
60798001
60811001
)60830010
60831007
)60850004
)60852003
60870007
60890004
)60950004
)60970003
)60990005
)61010003
61072002
61110007
61112002
61113001
161131003

POC

PRRRPRPRRPRRPRPRPRPREPNRPRRPRRPRRPRPRPRRPRRPREPRPRRPRRPREPRPRRPRPREPRPRPRRPIEPRPRRPRRPREPREPRPRRPRREPREPRPRRPREPREPRRPRREPREPRRPRREPREPRRRERRERERRRER

=

Total # of FRM Sites=16;

180010001
)80050005
180130003
180130012
180310002
)80310013
180310017
)80390001

1

PRRPRRRRRE

Date
Sampling

amplin
"Began
09/01/98
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
04/01/99
01/12/99
01/01/99
12/30/98
03/31/99
01/01/99
06/15/99
12/31/98
03/26/99
03/25/99
01/01/99
01/01/99
01/01/99
01/03/99
12/13/98
02/02/99
01/01/99
01/01/99
01/01/99
02/08/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/03/99
01/01/99
01/01/99
01/01/99
01/01/99
08/04/99
01/01/99
01/01/99
01/01/99
12/19/98
01/01/99
01/01/99
01/03/99
12/19/98
01/03/99
01/01/99
01/01/99
01/01/99
01/09/99

Date
Sampling
Ended

02/09/00

Number w/ Data=14;

12/01/98
12/01/98
12/01/98
12/01/98
12/01/98
11/15/99
11/15/99
12/01/98

Date of 1st

owosge 3 83% 3 70% 3 65% 3 10%

o3y 3 93% 6 80% 6 93% 3 100% 1
ospo199 3 30% 3 97% 3 90% 3 7%

06/26/99 6 13% 3 61% 3 83%

01/03/99 1 48% 1 97% 1 96% 1 82%

o3y 3 80% 6 80% 6 100% 3 93% 1
0106099 6 87% 6 88% 6 40% 6 93%

owosge 1 70% 3 93% 3 94% 3 37%

owosee 3 73% 3 80% 3 100% 3 97%

owosge 1 53% 3 93% 3  100% 3 97%

owosee 3 53% 3 47% 3 35% 3 100%

o3y 3 7% 3 97% 3 94% 3 97% 1
owosee 3 73% 3 97% 3 97% 3 100%

owosge 3 30% 3 97% 3 97% 3 90%

01/03/99 1 71% 3 93% 3 97% 3 87%

owosge 3 97% 3 100% 3 90% 3 83% 1
oworee 6 100% 6 93% 6 94% 6 93% 1
04/12/99 6 60% 6 100% 3 97%

0112199 6 80% 6 100% 6 93% 6 100% 1
os9 3 45% 3 97% 3 56%

owo39 6 93% 6 100% 6 80% 6 73%

033199 6 7% 3 23% 3 53% 3 70%

01/03/99 1 67% 3 17% 3 10% 3 80%

06/17/99 3 17% 3 97% 3 100%

owoeree 6 100% 6 100% 6 100% 6 93% 1
0326099 3 7% 3 7% 3 71% 3 81%

03259 3 7% 3 83% 3 68% 3 78%

o3y 3 87% 3 97% 3  100% 3 80% 1
owosee 3 43% 3 80% 3 58% 3 93%

owosge 1 70% 3 97% 3 65% 3 83%

o3y 3 97% 3 97% 3 0% 3 22%

owosge 3 97% 1 85% 1 91% 1 80% 1
o2/02i99 3 67% 3 94% 3 97% 1 85%

owosge 3 80% 3 100% 3 97% 3 93% 1
o3y 3 90% 3 7% 3 68% 3 83%

owosge 3 89% 3 97% 3 97% 3 97% 1
o289 3 60% 3 73% 3 94% 3 93%

owosge 3 73% 3 7% 3 97% 3 97%

o3y 3 90% 3 80% 3 94% 3 7% 1
owoige 1 89% 1 88% 1 89% 1 84% 1
o3y 3 87% 3 83% 3 7% 3 80% 1
owoige 1 59% 1 68% 1 80% 1 64%

01/01/99 1 68% 1 86% 1 89% 1 75%

owosee 3 43% 6 60% 6 100% 1 91%

ooz 3 100% 3 90% 3 94% 3 94% 1
ow06/99 6 93% 6 80% 6 87% 6 100% 1
owoeres 6 100% 6 100% 6 93% 6 100% 1
owosge 3 35% 6 87% 6 100% 3 97%

0106099 6 93% 6 93% 6 93% 6 93% 1
10/03/99 6 93%

o699 3 3% 6 93% 6 100% 1 95%

owosge 3 33% 6 80% 6 80% 1 90%

o699 3 48% 3 100% 3 22%

006199 6 94% 6 93% 6 88% 6 93% 1
o209 3 27% 6 87% 6 93% 3 93%

o149 3 60% 6 80% 6 80% 3 90%

ooz 3 100% 3 83% 3 94% 3 97% 1
owoeres 6 100% 6 63% 6 94% 6 75%

o3y 3 87% 3 82% 3 97% 3 100% 1
owose 3 90% 3 90% 3 94% 3 90% 1
010399 3 90% 3 87% 3 87% 3 97% 1
owose 3 63% 3 97% 3 61% 3 83%

ooy 3 93% 3 97% 3 94% 3 38%

Number Complete (75%+ in each Q)= 1; Number w/ 50% in each Q=2; Number w/ 11+ samples in each Q=5

o126/99 3 37% 3 87% 3 97% 3 97%

osnome 3 17% 3 90% 3 97% 3 87%

o122i99 3 74% 3 90% 3 88% 3 100%

owsoe 3 43% 3 57% 3 97% 3 97%

ovoey 1 61% 1 80% 1 0%

05/28/99 3 30% 3 82% 3 88%

All 4 O 75%

All 4 O 50%
complete

PRRPRRRPRRRERRERRRRE

PR

PRRRPRPRRE

1999 Annual

Al40w/ 11 Mean>=135
samples ug/m3

RPRRRRER

PP

PP

RPRRPRRR RPRRRRRRPRRRRRRPR
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P RRP R

=
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

CONNECTICUT

DELAWARE

SITE PO

)80410008
)80410011
)80690009
)80770003
181010012
)81070003
181230006
181230008

PRRPRRRRRE

1

C

Total # of FRM Sites=11;

)90010010
)90011123
)90012124
)90019003
)90031003
)90031018
)90090018
)90091123
)90092123
)90099005
)90113002
Total # of FRM Sites=
100010002
100010003
100031003
100031007
100031011
100031012
100032004
100051002

RPRRPRRRPRPRRPRRPRgRPRRRPREPRRRERERRRER

DISTRICT OF COLUM Total # of FRM Sites= 3;

FLORIDA

GEORGIA

110010041
110010042
110010043

1
1
1

Total # of FRM Sites=27;

120010023
120111002
120112004
120113002
120170005
120251016
120256001
120310098
120310099
120330004
120570030
120571075
120710005
120730012
120814012
120830003
120951004
120952002
120990009
120992003
121030018
121031008
121056006
121111002
121150013
121171002
121275002
Total # of FRM Sites
130210007
130210012
130510017
130510091
130590001
130630091
130670003
130890002
130892001
130950007

RPRRPRRPRRPRRPRPRPRPRRERRPRRPRPRREPRRPRPRRPRRERRERERRERPRRRPRRRERRERRRRERER

1

Began Ended Pt

12/01/98 07/02/99
12/01/98 02/19/99
12/01/98 07/10/99
12/01/98 01/06/99
12/01/98 02/20/99
12/01/98 06/23/99
12/01/98 02/13/99
12/01/98 08/04/99

Number w/ Data=11;
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
Number w/ Data= 8;
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99 12/16/99
12/15/99
01/01/99
01/01/99
Number w/ Data= 3;
01/01/99
01/01/99
01/01/99
Number w/ Data=26;
01/06/99
01/01/99
04/01/99
04/03/99
02/05/99
02/04/99
01/27/99
06/01/99
06/01/99
01/03/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/07/99
01/01/99
01/01/99
12/04/99
01/01/99
01/01/99
01/27/99
01/01/99
01/03/99
01/03/99
01/07/99
01/04/99
Number w/ Data=24;
02/02/99
02/11/99
01/21/99
01/21/99
01/21/99
01/09/99
02/07/99
01/22/99
01/01/99
02/02/99

01/03/99
01/03/99
01/03/99
01/06/99
01/01/99
01/03/99
01/03/99
01/03/99
01/03/99
02/05/99
01/03/99

Number Complete (75%+ in each Q)= 3;

01/03/99
02/11/99
01/03/99
01/03/99
03/10/99
12/16/99
02/14/99
01/03/99

Number Complete (75%+ in each Q)= 0;

02/21/99
03/20/99
01/15/99

Number Complete (75%+ in each Q)=14;

01/09/99
01/01/99
04/02/99
04/03/99

02/04/99
01/27/99
06/30/99
06/30/99
01/06/99
01/01/99
01/20/99
01/06/99
01/03/99
01/30/99
01/21/99
01/01/99
01/03/99
12/04/99
01/05/99
01/01/99
01/27/99
01/06/99
01/06/99
01/03/99
01/09/99
01/06/99

Number Complete (75%+ in each Q)= 3;

02/02/99
02/11/99
01/21/99
01/21/99
01/30/99
01/09/99
02/07/99
01/22/99
01/01/99

All 4 O 75%
complete

1

1

1

1
1

[SSSY

=

RSN

N Y

& Q1% £ Q2% &2 Q3% & 04%
3 50% 3 79%
1 39% 1 0% 3 48% 3 81%
3 53% 3 88%
3 87% 3 100% 3 7% 3 100%
3 37T% 3 0% 3 63% 3 82%
6 13% 6 82% 6 87%
3 47% 3 90% 3 61% 3 88%
3 65% 3 94%
Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q= 4; Number w/ 11+ samples in each Q=5
3 90% 3 67% 3 94% 3 93%
3 43% 3 30% 3 48% 3 83%
3 40% 3 17% 3 52% 3 83%
6 33% 6 47% 6 60% 6 80%
1 53% 1 29% 1 72% 1 91%
3 43% 3 23% 3 61% 3 80%
3 67% 3 60% 3 97% 3 97%
3 57% 3 57% 3 97% 3 93%
3 70% 3 63% 3 97% 3 97%
3 0% 3 71% 3 93%
3 63% 3 20% 3 55% 3 97%
Number w/ 50% in each Q= 4; Number w/ 11+ samples in each Q=7
3 83% 3 93% 3 7% 3 87%
3 43% 3 90% 3 71% 3 87T%
3 87% 3 90% 3 87% 3 93%
3 80% 3 73% 3 71% 3 87T%
1 20% 1 69% 1 82% 1 39%
1 17%
1 28% 1 T77% 1 86% 1 88%
3 93% 3 80% 3 7% 3 93%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q= 2
1 40% 1 86% 1 86% 1 72%
6 25% 3 62% 3 49% 3 55%
1 48% 1 97% 1 54% 1 87T%
Number w/ 50% in each Q=17; Number w/ 11+ samples in each Q=21
3 83% 3 93% 3 97% 3 97%
1 86% 1 93% 1 87% 1 100%
1 92% 1 89% 1 92%
3 87T% 3 97% 3 97%
1 46% 1 85% 1 83% 1 88%
3 63% 3 90% 3 84% 3 97%
6 7% 1 59% 1 86%
6 7% 1 60% 1 90%
3 90% 3 97T% 3 90% 3 93%
1 84% 1 90% 1 89% 1 75%
1 77% 1 85% 1 90% 1 80%
3 57% 3 97% 3 97% 3 100%
3 7T% 3 94% 3 94% 3 87%
3 47% 3 93% 3 84% 3 80%
3 47% 3 90% 3 94% 3 87%
1 92% 1 92% 1 93% 1 100%
1 92% 1 100% 1 95% 1 99%
1 23%
1 87% 1 95% 1 76% 1 92%
1 94% 1 93% 1 96% 1 98%
3 73% 3 94% 3 97% 3 93%
3 3% 3 63% 3 74% 3 80%
3 90% 3 100% 3 94% 3 97%
3 77% 3 93% 3 94% 3 100%
3 80% 3 93% 3 84% 3 87%
3 93% 3 80% 3 91% 3 97%
Number w/ 50% in each Q=12; Number w/ 11+ samples in each Q=17
3 40% 3 97% 3 96% 3 91%
3 37% 3 8% 3 84% 3 100%
3 67% 3 80% 3 94% 3 80%
3 70% 3 70% 3 19% 3 83%
3 63% 3 97% 3 81% 3 87%
3 77% 3 80% 3 90% 3 97%
3 33% 3 97T% 3 74% 3 90%
1 49% 1 86% 1 82% 1 86%
1 82% 1 86% 1 89% 1 87%
3 33% 3 93% 3 94% 3 74%

02/02/99

All 4 O 50%
complete

[y

[ PRR PR

=

N = =

1999 Annual
Al40w/ 11 Mean>=135
samples ug/m3
1
1
1
1
1
1 1
1 1
1
1
1
1 1
1 1
1 1
1
1 1
1 1
1 1
1
1 1
1
1
1
1
1 1
1
1
1
1 1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1 1
1 1
1
1 1
1 1
1
1 1
1 1
1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00) 4

Date Date Date of 1st 1999 Annual

STATE SITE POC e g TR 0L 0190 & Q206 S5 Q3% & Q4 Ahf 4lgsw Aligwu Ml
131150005 1  owsmo osee 3 63% 3 90% 3 100% 3 7% 1 1 1
131210032 1  owoweo ovoige 1 63% 1 84% 1 80% 1 88% 1 1 1
131210039 1  owouee o199 3 7% 3 7% 3 90% 3 93% 1 1 1 1
131211001 1  owoweo ooy 3 68% 3 80% 3 97% 3 93% 1 1 1
131270004 1  owowee  osmome o119 3 47% 3 70% 3 0% 1
131270006 1  ossue 08/31/99 3 32% 3 80% 1
131390003 1  o2namo ooname 3 43% 3 97% 3 97% 3 93% 1 1
132150001 1  os/04m9 0304199 3 27% 3 90% 3 87% 3 87% 1
132150011 1  owouee o199 3 68% 3 87% 3 97% 3 93% 1 1 1
132230003 1 o249 0124199 3 57% 3 90% 3 7% 3 93% 1 1 1
132450005 1  owzuee o199 3 70% 3 100% 3 81% 3 7% 1 1 1
132450091 1 o289 o2/08/99 3 47% 3 87% 3 87% 3 60% 1 1
133030001 1  owsomo owz09 6 69% 6 100% 6 93% 6 100% 1 1 1
133190001 1  owoweo 04/12/99 3 7% 3 81% 3 97% 1

HAWAII Total # of FRM Sites=5; Number w/ Data= 5; Number Complete (75%+ in each Q)= 2; Number w/ 50% in each Q= 4; Number w/ 11+ samples in each Q= 4
150030010 1  owoweo owosge 3 83% 3 97% 3 88% 3 53% 1 1
150031001 1  owoweo 01/01/99 1 88% 1 97% 1 90% 1 87% 1 1 1
150031004 1 100w 10/03/99 6 100%
150032004 1  owoweo 01/01/99 1 91% 1 90% 1 93% 1 92% 1 1 1
150090006 1  owzsmo oso9 3 50% 3 97% 3 71% 3 87% 1 1

IDAHO Total # of FRM Sites=14; Number w/ Data=13; Number Complete (75%+ in each Q)=8; Number w/ 50% in each Q= 8; Number w/ 11+ samples in each Q=8
160010011 O . ooz 3 100% 3 100% 3 97% 3 100% 1 1 1
160010017 1  12n3ms owoeres 6 100% 6 100% 3 81% 3 100% 1 1 1
160050006 1  1woues owoeres 6 100% 6 93% 6 83% 3 100% 1 1 1
160050015 O ooz 3 100% 3 97% 3 81% 3 97% 1 1 1
160170001 O . o3y 3 97% 3 100% 3 94% 3 100% 1 1 1
160190010 1  osnomo 08/31/99 6 13% 6 81%
160210001 1  oswwe
160270004 1  1wowes ooz 3 100% 3 97% 3 100% 3 97% 1 1 1
160270005 1 12078 owoeres 6 100% 6 100% 3 81% 3 100% 1 1 1
160550006 2  orame 07/23/99 3 71% 3 97%
160690009 1 1004199 10/04/99 6 88% 1
160790017 1  oowamo 09/03/99 6 27% 6 93%
160830006 1  12n3ms ow06/99 6 80% 6 87% 6 80% 6 80% 1 1 1
160830010 1 12089 12/08/99 6 27%

ILLINOIS Total # of FRM Sites=25; Number w/ Data=25; Number Complete (75% in each Q)=17; Number w/ 50% in each Q=24; Number w/ 11+ samples in each Q=21
170191001 1  owoweo 0128099 6 53% 6 93% 6 93% 6 93% 1 1
170310014 1  owoweo ow06/99 6 81% 6 81% 6 100% 6 100% 1 1 1 1
170310022 1  owoweo 0106099 6 87% 6 100% 6 100% 6 100% 1 1 1 1
170310050 1  owoweo ow06/99 6 87% 6 100% 6 100% 6 100% 1 1 1 1
170310052 1  owowss 0106099 6 93% 6 100% 6 27% 6 100% 1
170311016 1  owoweo ow06/99 6 93% 6 93% 6 100% 6 100% 1 1 1 1
170311701 1  owowes 123199  ow06/99 6 93% 6 100% 6 100% 6 88% 1 1 1 1
170312001 1  owoweo ow06/99 6 93% 6 100% 6 94% 6 100% 1 1 1 1
170313301 1  owoweo 0106099 6 87% 6 100% 6 100% 6 100% 1 1 1 1
170314006 1  owoweo o899 6 73% 6 2% 6 94% 6 74% 1 1 1
170314201 1  owowss ol0s/99 6 93% 6 100% 6 94% 6 100% 1 1 1 1
170434002 1  owoweo 0124199 6 80% 6 100% 6 87% 6 93% 1 1 1 1
171150013 1  owoweo ol0s/99 6 53% 6 80% 6 93% 6 100% 1 1
171170002 1  owowee 123199  0w0699 6 93% 6 100% 6 93% 6 100% 1 1 1 1
171190023 1  owoweo 0106099 6 93% 6 87% 6 100% 6 100% 1 1 1 1
171191007 1  owoweo 006199 6 69% 6 100% 6 100% 6 100% 1 1 1
171193007 1  owoweo 0106099 6 81% 6 80% 6 100% 6 100% 1 1 1 1
171430037 1  owoueo o899 6 69% 6 93% 6 100% 6 93% 1 1 1
171570001 1  owoweo 012199 6 87% 6 93% 6 100% 6 100% 1 1 1 1
171610003 1  owoweo 006199 6 80% 6 100% 6 100% 6 100% 1 1 1 1
171630010 1  owoweo oloo9 6 87% 6 93% 6 100% 6 100% 1 1 1 1
171670012 1  owoweo owo7/e9 6 88% 6 100% 6 93% 6 100% 1 1 1 1
171971002 1  owowe 0106099 6 93% 6 100% 6 100% 6 100% 1 1 1 1
171971011 1  owoweo 006099 6 87% 6 87% 6 73% 6 100% 1 1 1
172010010 1  ozowe9 021399 6 56% 6 81% 6 88% 6 100% 1 1

INDIANA Total # of FRM Sites=28; Number w/ Data=26; Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q= 3; Number w/ 11+ samples in each Q= 8
180030004 1  owowe 012199 3 73% 3 60% 3 35% 3 67% 1
180190005 1  owoweo owsoe 3 63% 3 80% 3 71% 3 83% 1 1 1
180390003 1  osnam9 05/15/99 3 47% 3 94% 3 83%
180431004 1  owoweo oy 3 60% 3 80% 3 97% 3 83% 1 1 1
180670003 1  osnweo 06/23/99 3 10% 3 71% 3 87% 1
180890006 1 oz 01/30/99 1 39% 1 67% 1 64% 1 64% 1 1
180890022 1  os/p4m9 03/05/99 1 18% 1 49% 1 83% 1 82% 1 1
180891003 1  oworo o2/02i99 3 47% 3 63% 3 68% 3 80% 1 1
180891016 1  owowe 01/01/99 1 90% 1 47% 1 78% 1 73% 1 1
180892004 1  oonuee ooniee 3 33% 3 57% 3 74% 3 87% 1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00) 5

Date Date Date of 1st 1999 Annual

STATE SITE POC S Samwha TRMDER 0L Q1o 22 Q2% 2 Q3% 2% Q4%  Aioie Aiosm Aiowil e 135
180892010 1  owemmee oso7/99 3 30% 3 43% 3 6%
180950009 1  osnome osnome 3 17% 3 87% 3 45% 3 80%
180970042 1 100w
180970043 1 o249 0124199 3 63% 3 100% 1
180970066 1  oosme9 o2/0s/99 3 43% 3 100% 1
180970078 1 oz os07/99 3 27% 3 93% 1
180970079 1 100w
180970081 1  owzno ow22i99 1 62% 1 99% 1
180970083 1  owzarmo 01/22/99 1 2% 1 93% 1
181270020 1  os/04m99 o33y 3 20% 3 87% 3 84% 3 93%
181270024 1  owzrmo ozoe 3 57% 3 87% 3 94% 3 87% 1 1
181411008 1  oaowe9 04/15/99 3 73% 3 97% 3 67%
181412004 1  osowe 04/15/99 3 63% 3 84% 3 93%
181570007 1  oaowe9 05/15/99 3 37% 3 94% 3 93% 1
181630006 1  oansmo 04/15/99 3 60% 3 84% 3 53% 1
181630012 1  oansmo 04/15/99 3 40% 3 71% 3 87% 1
181630016 1  oslosme 06/11/99 3 20% 3 87% 3 83% 1
181670018 1  osnome osnom9 3 17% 3 80% 3 90% 3 93%

IOWA Total # of FRM Sites=15; Number w/ Data=15; Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q=9; Number w/ 11+ samples in each Q=10
190130008 1  owsmo o02/06/99 3 63% 3 97% 3  100% 3 100% 1 1
190330019 1  owoweo 07/02/99 3 94% 3 100%
190450021 1  owreo 012799 3 70% 3 94% 3  100% 3 100% 1 1
191032001 1  owermee o279 3 69% 3 100% 3 100% 3 100% 1 1
191130036 1  owsmo oso9 3 70% 3 93% 3 94% 3 94% 1 1
191130037 1  owsmo ozoe 3 57% 3 100% 3 100% 3 97% 1 1
191390016 1  owomee  o3su00  ow27/9 3 74% 3 97% 3  100% 3 100% 1 1
191530059 2  1wowee 11/08/99 3 40%
191532510 1  ooue9 o2/0s/99 3 37% 3 97% 3 94% 3 84% 1
191532520 1  ooweo o2/os/99 3 50% 3 100% 3 100% 3 93% 1 1
191550009 1  omowee 07102199 3 74% 3 93%
191630015 2  owzmmee o179 3 63% 3 100% 3 100% 3 100% 1 1
191630018 1  omowee 07102199 3 100% 3 100%
191692530 1  ozowe o2/0s/99 3 30% 3 100% 3 100% 3 100% 1
191930017 1  owsor osoe 3 67% 3 100% 3 97% 3 100% 1 1

KANSAS Total # of FRM Sites=13; Number w/ Data=13; Number Complete (75%+ in each Q)=2; Number w/ 50% in each Q= 8; Number w/ 11+ samples in each Q= 8
200910007 1  owouee o199 3 33% 3 7% 3 90% 3 100%
200910008 1  owaamo o299 3 7% 3 7% 3 81% 3 93% 1 1 1
200910009 1 o2 o299 3 80% 3 7% 3 94% 3 100% 1 1 1
201070002 1  owouee o199 3 59% 3 7% 3 94% 3 93% 1 1
201730008 1 oz o279 3 73% 3 97% 3 90% 3 90% 1 1
201730009 1  owzrmee o179 3 70% 3 87% 3 94% 3 87% 1 1
201730010 1  ow2m9 o299 3 74% 3 93% 3 81% 3 87% 1 1
201770010 1  owerme o179 3 67% 3 90% 3 100% 3 90% 1 1
201770011 1 owrme o279 3 67% 3 80% 3 94% 3 97% 1 1
201770012 1  osname 06/20/99 3 13% 3 87% 3 97%
201910002 1  1nme 11/17/99 3 40%
202090021 1 o4 04127199 3 67% 3 100% 3 97% 1
202090022 1  oasoree 04/30/99 3 53% 3 7% 3 87%

KENTUCKY Total # of FRM Sites=21; Number w/ Data=21; Number Complete (75%+ in each Q)= 3; Number w/ 50% in each Q=18; Number w/ 11+ samples in each Q=19
210130002 1  omsmeo 08/16/99 6 33% 6 73% 1
210190017 1  owoweo o2/02i99 3 57% 3 80% 3 87% 3 97% 1 1 1
210290006 1  owoweo o199 3 73% 3 83% 3 84% 3 87% 1 1 1
210370003 1  owowe o179 3 63% 3 100% 3 100% 3 83% 1 1 1
210430500 1  owoweo o2/02i99 3 63% 3 83% 3 74% 3 84% 1 1
210470006 1  owowee ozoe 3 70% 3 100% 3 100% 3 97% 1 1 1
210590014 1  owoweo o201/99 3 63% 3 76% 3 90% 3 100% 1 1 1
210670012 1  owoweo o119 3 70% 3 100% 3 100% 3 93% 1 1 1
210670014 1 12118 osoe 3 63% 3 100% 3 97% 3 100% 1 1 1
210730006 1  owowe ozoe 3 67% 3 90% 3 94% 3 100% 1 1 1
210930005 1  owowee 101809 o279 3 63% 3 90% 3 100% 3 3% 1
211010006 1  owowe 0200299 3 53% 3 70% 3 87% 3 70% 1 1 1
211110043 1  osnsmes 01/02/99 1 79% 1 98% 1 98% 1 86% 1 1 1 1
211110044 1 osnsms 01/01/99 1 7% 1 95% 1 98% 1 93% 1 1 1 1
211110048 1  owoweo owoeree 3 7% 3 80% 3 87% 3 73% 1 1 1
211110051 1  oensms 010299 6 88% 6 80% 6 100% 6 81% 1 1 1 1
211170007 1  owoweo o279 3 50% 3 87% 3 91% 3 80% 1 1 1
211451004 1  owowe 013009 3 67% 3 83% 3 87% 3 93% 1 1 1
211510003 1  osnsmes owsoe 3 37% 3 93% 3 94% 3 97% 1 1
211950002 1  owowe 0200299 3 57% 3 97% 3 100% 3 100% 1 1 1
212270007 1  owoweo owsoe 3 63% 3 90% 3 100% 3 100% 1 1 1

LOUISIANA Total # of FRM Sites=18; Number w/ Data=18; Number Complete (75%+ in each Q)=17; Number w/ 50% in each Q=18; Number w/ 11+ samples in each Q=17
220171002 1  owoweo owozee 3 100% 3 100% 3 100% 3 100% 1 1 1 1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

MAINE

MARYLAND

MASSACHUSETTS

MICHIGAN

SITE POC

220190009
220190010
220290002
220330002
220330009
220331001
220470005
220470009
220511001
220512001
220550005
220710010
220710012
220730004
220790001
221050001
221210001
Total # of FRM Sites=
230010011
230030013
230031011
230050015
230050026
230050027
230052003
230090103
230110016
230172011
230190002
230194003
230310008
Total # of FRM Sites=
240030014
240030019
240031003
240032002
240051007
240053001
240150003
240251001
240313001
240330001
240338001
240430009
245100006
245100007
245100035
245100040
245100049
245100052
Total # of FRM Sites=:
250035001
250052004
250053001
250092006
250095005
250096001
250130008
250130016
250132007
250154002
250171102
250210007
250230004
250250002
250250027
250250042
250270020
250272004
Total # of FRM Sites=:
260050003
260210014

PRRPRPRPRPRPRRPRPRPLRPRPRRPRPRRPRRPRRPRERRPRERRPRERER

=

18;

1

RPRRRRPRRPRRRREPRRRERRERRRRE

=

18;

1

RPRRPRRPRRPRRPRRRERRERPRPRRRERRRRER

=

22;
1
1

Date Date

Sampling Sampling
Began Ended

01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
Number w/ Data=12;
01/01/99
01/01/99
10/01/97
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
12/01/98
01/01/99
01/01/99
01/12/99
Number w/ Data=16;
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
04/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
Number w/ Data=18;
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
04/03/99
01/01/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
03/20/99
01/03/99
01/03/99
Number w/ Data=22;
10/31/98
11/07/98

Date of 1st

FRM Dala Q1
Pt Freg. Ll%

01/12/99
01/06/99
01/03/99
01/15/99
01/01/99
01/06/99
01/12/99
01/06/99
01/06/99
01/06/99
01/03/99
01/06/99
01/06/99
01/06/99
01/06/99
01/06/99
01/01/99

P OO WwWwwwoRr oo o R W wo

60%
83%
81%
83%
97%
93%
93%
93%
91%
80%
97%
97%
80%
83%
93%
93%
89%

Number Complete (75%+ in each Q)= 2;

01/24/99
01/21/99
01/21/99
01/24/99

01/24/99
01/24/99
01/24/99
02/05/99
01/24/99
01/27/99
01/24/99
01/24/99
Number Complet:
08/07/99
08/13/99

09/03/99

08/04/99
12/11/99
08/04/99
07/26/99
08/01/99
08/07/99
12/17/99
07/26/99
07/29/99
10/21/99
06/17/99
08/01/99
05/12/99

O W W w

T o0 wo oo 0w

50%
70%
63%
67%

57%
60%
67%
53%
80%
57%
80%
33%

(75%+ in each Q)= 0;

Number Complete (75%+ in each Q)= 8;

01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
04/03/99
01/01/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
03/20/99
01/03/99
01/03/99

W W w w w

W WEFE WWwwwwwwwek

73%
7%
7%
43%
87%

57%
97%
7%
97%
7%
83%
83%
73%
100%
13%
90%
80%

Number Complete (75%+ in each Q)= 5;

01/03/99
01/03/99

1
3

7%
90%

Q2% A& Q3% S5 Q4% mime
6 80% 6 87% 6 87%
3 97% 3 100% 3 100% 1
6 100% 6 80% 6 93% 1
3 93% 3 84% 3 93% 1
1 98% 1 99% 1 96% 1
6 87% 6 100% 6 87% 1
6 93% 6 100% 6 93% 1
6 87% 6 75% 6 87% 1
1 99% 1 99% 1 96% 1
6 100% 6 100% 6 100% 1
3 93% 3 97% 3 100% 1
3 93% 3 100% 3 100% 1
3 87% 3 84% 3 80% 1
3 93% 3 87% 3 87% 1
6 93% 6 80% 6 100% 1
6 93% 6 93% 6 100% 1
1 91% 1 96% 1 86% 1
Number w/ 50% in each Q=11; Number w/ 11+ samples in each Q=7
3 83% 3 84% 3 63%
3 97% 3 97% 3 97%
3 100% 3 100% 3 100%
6 93% 6 93% 6 87%
3 7% 3 94% 3 80%
3 100% 3 94% 6 80%
3 7% 3 91% 6 94%
6 100% 6 100% 6 100%
6 80% 6 100% 6 93% 1
3 76% 3 88% 3 94%
6 81% 6 87% 6 93% 1
6 87% 6 93% 6 87%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0
3 58% 3 80%
3 45% 3 53%
3 26% 3 43%
3 42% 3 50%
3 20%
3 35% 3 63%
3 65% 3 67%
3 58% 3 53%
3 52% 3 67%
3 17%
3 65% 3 60%
3 35% 3 30%
3 40%
3 3% 3 58% 3 60%
3 68% 3 10%
6 20% 3 65% 3 67%
Number w/ 50% in each Q=14; Number w/ 11+ samples in each Q=16
3 87% 3 94% 3 83%
3 100% 3 100% 3 93% 1
3 100% 3 100% 3 93% 1
3 97T% 3 90% 3 97%
3 93% 3 94% 3 70%
3 90% 3 69% 3 74%
1 9% 1 37% 1 96%
3 100% 3 100% 3 93% 1
3 93% 3 100% 3 93% 1
3 97% 3 90% 3 90% 1
3 87T% 3 87% 3 63%
3 100% 3 97% 3 100% 1
3 80% 3 100% 3 73%
3 93% 3 9% 3 97%
3 83% 3 97% 3 87% 1
1 76% 1 62% 1 18%
3 97% 3 100% 3 93% 1
3 73% 3 84% 3 90%
Number w/ 50% in each Q=10; Number w/ 11+ samples in each Q=11
1 84% 1 99% 1 98% 1
3 100% 3 97% 3 97% 1

All 4 O 50%
complete
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

MINNESOTA

MISSISSIPPI

MISSOURI

SITE

260490021
260550003
260650012
260770008
260810020
260990009
261150005
261210040
261250001
261390005
261450018
261470005
261610005
261610008
261630001
261630015
261630016
261630025
261630033
261630036

POC

PRRPRRPRRPRRPRRPRRPRREPRPRRPRREPRERRRRERREER

=

Total # of FRM Sites=21;

270376018
270475401
270530960
270530961
270531007
270532006
270757608
270854301
270953051
271112012
271230021
271230866
271230868
271230871
271230872
271230873
271377001
271377550
271453052
271630301
271713201

RPRRPRRPRRPRRPRRPRRREPRPRRREPRRRRERERRRER

=

Total # of FRM Sites=16;

280010004
280110001
280330002
280350004
280450001
280470008
280490010
280490018
280590006
280670002
280750003
280810005
280870001
281210001
281230001
281490004

1

RPRRPRRPRPRRRRPRERRRREREER

=

Total # of FRM Sites=20;

290210010
290390001
290470005
290470026
290470041
290770032
290910003
290950036
290952002
290970003
290990012
291370001

1

PRRPRRPRRRRERRRRE

Date
Sampling

amplin
"Began
12/16/98
12/14199
11/07/98
11/19/98
10123/98
12/22/98
12/17/99
12/18/98
12/25/98
11/07/98
02/23/99
01/03/99
03/28/99
08/04/99
05/12/99
02/26/99
05/12/99
08/22/99
02/05/99
02/20/99

Date
Sampling
Ended

Number w/ Data=21;

04/24/99
10/01/99
04/21/99
04/12/99
04/24/99
04/24/99
10/01/99
10/01/99
12/06/99
11/14/99
04/21/99
04/01/99
03/31/99
04/24/99
04/12/99
04/21/99
05/30/99
05/06/99
12/20/99
10/01/99
10/01/99

Number w/ Data=16;

03/10/99
05/21/99
02/14/99
03/07/99
02/14/99
04/03/99
02/14/99
02/14/99
02/14/99
03/07/99
04/03/99
02/14/99
03/07/99
03/07/99
08/22/99
03/07/99

Number w/ Data=19;

12/15/98
01/01/99
01/01/99
01/01/99
01/01/99
01/03/99
01/01/99
01/03/99
01/03/99
01/01/99
01/01/99
01/01/99

03/12/00

Date of 1st
ERM Data
=3

01/03/99
12/14/99
02/06/99
01/03/99
01/02/99
01/03/99
12/17/99
01/08/99
01/03/99
01/03/99
03/04/99
01/03/99
06/26/99
08/07/99
05/12/99
02/26/99
05/12/99
08/22/99
02/05/99
02/20/99

Number Complete (75%+ in each Q)= 0;

04/24/99
11/08/99
04/21/99
04/12/99
04/24/99
04/24/99
11/08/99
11/08/99
12/08/99
11/14/99
04/21/99
04/03/99
03/31/99
04/24/99
04/12/99
04/21/99
05/30/99
05/06/99
12/20/99
11/26/99
11/26/99

Number Complete (75%+ in each Q)= 0;

03/10/99
05/21/99
02/14/99
03/07/99
02/14/99
04/03/99
02/14/99
02/14/99
02/14/99
03/07/99
04/03/99
02/14/99
03/07/99
03/07/99
08/22/99
03/07/99

Number Complete (75%+ in each Q)=13;

01/03/99
01/03/99
01/03/99
01/01/99
01/02/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
02/05/99

QoL
Freq.

3

w P WP

W W W w

3
3

3

3

W W wWwwwwwer P www

1%
70%

28%
7%
92%
83%

74%
81%
93%
30%
80%

30%

30%
27%

7%

23% 3 73% 3 100% 3 100%
3 43% 3 100% 3 93%
53% 3 97T% 3 100% 3 93%
30% 3 93% 3 100% 3 100%
53% 3 93% 3 97% 3 97%
3 93% 3 100% 3 93%
50% 3 87T% 3 90% 3 97%
53% 3 97T% 3 90% 3 87T%
53% 3 100% 3 100% 3 100%
30% 3 100% 3 97% 3 93%
3 87T% 3 94% 3 93%
50% 3 97T% 3 97% 3 93%
27% 3 100% 3 94% 3 100%
30% 3 100% 3 100% 3 97%
3 45% 3 93%
27% 3 93% 3 97% 3 93%
Number w/ 50% in each Q=17; Number w/ 11+ samples in each Q=17
83% 3 97% 3 100% 3 100%
97% 3 8% 3 90% 3 90%
7% 3 97% 3 84% 3 97%
68% 1 92% 1 93% 1 92%
82% 1 73% 1 97% 1 92%
100% 3 100% 3 100% 3 100%
90% 3 90% 3 87T% 3 90%
90% 3 93% 3 97% 3 100%
80% 3 100% 3 100% 3 100%
80% 3 97T% 3 87% 3 93%
81% 3 93% 3 97% 3 97%
53% 3 93% 3 100% 3 100%

%i % ie%i 3% %i 4% complete
3 77% 3 100% 3 83%
3 20%
3 63% 3 90% 3 100%
3 70% 3 65% 3 97%
1 96% 1 93% 1 95% 1
3 73% 3 100% 3 90%
3 17%
3 94% 3 65% 3 80%
3 60% 3 81% 3 87T%
3 100% 3 94% 3 97% 1
3 67% 3 87% 3 60%
3 83% 3 90% 3 90% 1
6 13% 3 94% 3 90%
3 58% 3 93%
1 53% 1 85% 1 90%
3 90% 3 81% 3 83%
1 31% 1 86% 1 89%
3 47% 3 61%
3 87T% 3 90% 3 97%
3 57% 3 84% 3 68%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0
6 80% 6 80% 6 93%
6 60%
1 43% 1 32% 1 38%
6 87% 6 80% 6 100%
6 80% 6 100% 6 93%
6 73% 6 93% 6 60%
6 44%
6 33%
6 27%
6 53%
1 47% 1 32% 1 34%
6 100% 6 87% 6 75%
6 94% 6 93% 6 88%
6 80% 6 87% 6  93%
6 93% 6 87% 6 100%
1 48% 1 25% 1 32%
6  40% 6 87% 6 60%
6 60% 6 67% 6 73%
6 13%
6 40%
6 40%

All 4 O 75%

Number w/ 50% in each Q= 6; Number w/ 11+ samples in each Q= 6

1

(RSN

PR RR PR

All 4 O 50%
complete

1

[y

PRRPRRPRRPRRRRERRRRER

1999 Annual

Al40w/ 11 Mean>=135
samples ug/m3

1

[

PP
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

MONTANA

NEBRASKA

NEVADA

NEW HAMPSHIRE

NEW JERSEY

NEW MEXICO

SITE POC

291831002 1
291860006 1
291892003 1
291895001 1
295100007 1
295100085 1
295100086 1
295100087 1
Total # of FRM Sites= 9;
300290039 1
300290043 1
300290047 1
300490018 1
300530018 1
300630024 1
300630031 1
300930005 1
301111065 1
Total # of FRM Sites=13;
310250002
310270001
310310001
310490001
310550019
310550051
310550052
310790003
311090022
311111002
311530007
311570003
311770002
Total # of FRM Sites:
320030022
320030560
320031019
320032002
320050008
320310016
320312002
Total # of FRM Sites:
330012003
330050007
330070014
330110019
330111007
330130003
330135001
330150009
330190003
Total # of FRM Sites=19;
340030003 1
340070003
340071007
340130011
340130015
340155001
340171003
340172002
340210008
340218001
340230006
340270004
340273001
340292002
340310005
340390004
340390006
340392003
340410006
Total # of FRM Sites=13;

350010023 1

PRRPRRPRRPRRRPRRERRPRgRRPRPRRPRREPRERIRPRRRRRRRERRERRRRERR

RPRRRRPRPRRPRRPRREPRPRRERRERRRER
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All 4 O 75%
complete

Date Date Date of 1st

01/01/99 owoeree 3 83% 3 90% 3 100% 3 97% 1
01/01/99 owosge 3 87% 3 93% 3 94% 3 100% 1
01/01/99 owosge 3 63% 3 97% 3 100% 3 100%

01/01/99 o3y 3 87% 3 90% 3 97% 3 100% 1
01/01/99

03/30/99 04/01/99 93% 1 97% 1 99%

01/01/99 01/01/99 1 86% 98% 1 98% 1 93% 1
11/06/99 11/06/99 1 60%

Number w/ Data= 9; Number Complete (75%+ in each Q)= 1; Number w/ 50% in each Q=5; Number w/ 11+ samples in each Q=7

01/01/99 o3y 3 40% 3 97% 3 71% 3 93%

0101/99 0624199 010399 3 73% 3 93%

06/26/99 06/26/99 3 7% 3 74% 3 97%

01/01/99 owosee 3 73% 3 87% 3 81% 3 93%

01/01/99 owosge 3 50% 3 70% 3 2% 3 93%

01/01/99 owosee 3 63% 3 100% 3 84% 3 93%

01/01/99 owosge 3 60% 3 87% 3 55% 3 97%

02/11/99 ooniee 3 47% 3 100% 3 90% 3 93%

01/01/99 owosge 3 7% 3 87% 3 94% 3 100% 1

Number w/ Data=13; Number Complete (75%+ in each Q)= 1; Number w/ 50% in each Q=1; Number w/ 11+ samples in each Q=1
03/01/99 0304199 3 33% 3 90% 3 81% 3 87%

09/21/99 09/21/99 3 13%

08/04/99 08/04/99 3 58% 3 87%
08/04/99 08/04/99 3 65% 3 7%
01/01/99 02/06/99 1 6% 1 19% 1 41% 1 46%
01/01/99 o2/02i99 3 17% 3 20% 3 42% 3 66%
01/01/99 06/10/99 1 0% 1 36% 6 80%
03/01/99 oso7/99 3 20% 3 7% 3 61% 3 83%
01/01/99 o3y 3 93% 3 90% 3 87% 3 90% 1
03/01/99 03199 6 20% 3 70% 3 94% 3 100%
03/01/99 0304199 3 20% 3 57% 3 84% 3 87%
03/01/99 031399 6 19% 3 67% 3 74% 3 90%
04/06/99 04/06/99 3 50% 3 65% 3 88%

Number w/ Data= 7;  Number Complete (75%+ in each Q)= 2; Number w/ 50% in each Q= 3; Number w/ 11+ samples in each Q= 3
01/01/99 owosge 3 100% 3 100% 3 97% 3 100% 1
01/01/99 01/14/99 1 2% 1 90% 1 96% 1 97%

01/01/99 owosge 3 83% 3 30% 3 94% 3 90%
01/01/99 o3y 3 80% 3 10% 3 90% 3 93%
12/23/99 12/23/99 3 10%
01/01/99 o3y 3 97% 3 100% 3 90% 3 100% 1
06/05/99 06/05/99 3 23% 3 87% 3 100%

Number w/ Data= 0;
01/01/99
01/01/99
01/01/99
08/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99

Number w/ Data=19;
01/01/99
01/01/99
01/01/99
01/01/99
04/21/99
09/03/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
05/30/99
01/01/99
02/11/99
01/01/99
01/01/99
01/01/99
12/11/99
08/10/99

Number w/ Data=10;

03/03/99

Number Complete (75%+ in each Q)= 0;

Number Complete (75%+ in each Q)= 0;

02/08/99
03/04/99
02/14/99
02/17/99
04/21/99
10/06/99
02/26/99
08/04/99
02/26/99
02/17/99
02/14/99
05/30/99
02/20/99
02/18/99
02/14/99
02/26/99
02/20/99
12/17/99
10/03/99

3 53%
3 33%
3 50%
3 47%
3 3%
3 40%
3 47%
3 43%
3 47%
3 37%
3 47%
3 40%
3 47%

Number Complete (75%+ in each Q)= 1;

03/03/99

1 27%

Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0

w

1

Number w/ 50% in each Q= 2; Number w/ 11+ samples in each Q=11

97%
100%
90%
7%
60%

83%

100%
94%
93%
37%
87%
63%
87%
93%

100%

3

W w w w

W W Wwwwwwww w w

100%
94%
97%
7%
87%

7%
58%
97%
90%
97%
97%
87%
7%
84%
97%
97%

3 93%
83%
83%
33%
70%
93%
97%
60%

100%
90%
7%
93%
93%
68%
83%
97%
67%
17%
33%

W W WwwWwwwwwwwwowwwwowow

w

Number w/ 50% in each Q= 6; Number w/ 11+ samples in each Q=10

88%

1

90%

1 98%

All 4 O 50%
complete

(SN SN ENEEN

(SN SN ENEEN

Al40Qw 11
samples

[
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00) 9

Date Date Date of 1st 1999 Annual
STATE SITE POC S Samwha TRMDER 0L Q1o 22 Q2% 2 Q3% 2% Q4%  Aioie Aiosm Aiowil e 135
350010024 1 o399 02/03/99 1 49% 1 93% 1 92% 1 91% 1
350050005 1  owoweo os9 3 43% 3 88% 3 92% 3 94% 1
350130017 1  owoweo owooe 3 60% 3 94% 3 97% 3 94% 1 1
350131006 1  owoweo os9 3 71% 3 91% 3 89% 3 97% 1 1
350171002 1  owoweo owoeree 3 67% 3 74% 3 82% 1 34% 1
350250007 1  owoweo o121/99 3 63% 3 82% 3 86% 3 89% 1 1
350431003 1  owoweo owoeree 3 67% 3 91% 3 94% 3 89% 1 1
350439001 1  ogowee
350439003 1  ogowe
350450006 1  owoweo os9 3 70% 3 94% 3 54% 3 94% 1 1
350490020 1  owoweo owoeree 3 87% 3 94% 3 88% 3 97% 1 1 1
350499002 1  ogowee
NEW YORK Total # of FRM Sites=42; Number w/ Data=33; Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q= 0
360010005 1  owoweo 07102199 3 45% 3 80%
360010012 1  owoweo 07/02/99 3 19% 3 73%
360050073 1  owowee  o7asee  07/01/99 1 12% 1
360050080 1  owoweo 07/02/99 3 52% 3 60% 1
360050083 1  owoweo 07102199 3 48% 3 73% 1
360050110 1  oonsmo 09/15/99 1 1% 1 2%
360130011 1  owoweo 07102199 3 55% 3 7%
360271004 1  owowe 07/02/99 3 74% 3 73%
360290002 1  owoweo 07102199 3 7% 3 83%
360290005 1  owowe 07/02/99 3 74% 3 83% 1
360291007 1 1215/ 12/17/99 3 17%
360310003 1  owowe 07/02/99 1 48% 1 65%
360470011 1  owoweo 07102199 3 58% 3 73% 1
360470052 1  12nsm9
360470076 1  owoweo 07102199 3 42% 3 57%
360470118 1 1219
360551004 1  owowge  02028/99
360552002 1 121509
360556001 1  owoweo 08/31/99 3 29% 3 73%
360590005 1  owowe 07/02/99 3 68% 3 83% 1
360590008 1  owoweo 07102199 3 48% 3 7%
360590011 1  owoweo 07/02/99 3 65% 3 67% 1
360610010 1  owoweo 07/01/99 1 49% 1 60% 1
360610056 1  owowe 07/02/99 3 61% 3 60% 1
360610062 1  owoweo 07102199 3 42% 3 80% 1
360610115 1 12109
360610117 1 1219
360632008 1  owowe 07/02/99 3 61% 3 7% 1
360652001 1  owoweo 07102199 3 68% 3 93%
360670019 1  osowe 08/01/99 3 32% 3 87%
360671015 1  owoweo 07102199 3 65% 3 83%
360710002 1 1219
360810094 1  owowee 07102199 3 26% 3 7%
360810097 1  owoweo 07/02/99 3 90% 3 7%
360810116 1 12319
360850055 1  ogowe 1211199 3 17%
360850067 1  owoweo 07102199 3 58% 3 60%
360893001 1 100w 10112199 3 7%
360930003 1  owoweo 07102199 3 52% 3 87%
361010003 1  osowe 08/02/99 1 45% 1 73%
361030001 1  owoweo 07102199 3 39% 3 60%
361030005 1 1219
NORTH CAROLINA  Total # of FRM Sites=35; Number w/ Data=35; Number Complete (75%+ in each Q)=17; Number w/ 50% in each Q=26; Number w/ 11+ samples in each Q=28
370010002 1  owoweo o3y 3 70% 3 90% 3 90% 3 7% 1 1 1
370210034 1  owoueo o3y 3 87% 3 94% 3 97% 3 83% 1 1 1 1
370250004 1  owowe o3y 3 90% 3 97% 3 7% 3 100% 1 1 1 1
370330001 1  owoweo owose 3 60% 3 73% 3 84% 3 83% 1 1 1
370350004 1  owowe 010399 3 88% 3 97% 3 87% 3 93% 1 1 1 1
370370004 1  owoweo owose 3 73% 3 83% 3 94% 3 87% 1 1 1
370510009 1  owoweo 010399 3 67% 3 83% 3 97% 3 93% 1 1 1
370570002 1  owoweo owose 3 73% 3 87% 3 97% 3 73% 1 1 1
370610002 1  owowe 010399 3 80% 3 93% 3 94% 3 97% 1 1 1
370630001 1  owoweo 01/01/99 1 90% 1 90% 1 89% 1 91% 1 1 1 1
370650003 1  osowe 030199 3 20% 3 90% 3 65% 3 43% 1
370670022 1  owoweo 01/01/99 1 89% 1 86% 1 89% 1 89% 1 1 1 1
370670024 1  owowe ooz 3 100% 3 97% 3 68% 3 90% 1 1 1
370710016 1  owoweo owose 3 97% 3 90% 3 100% 3 90% 1 1 1 1
370810009 1  owoweo 01/01/99 1 80% 1 81% 1 80% 1 61% 1 1 1
370811005 1  owoweo owose 3 47% 3 35% 3 87% 3 70% 1 1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

NORTH DAKOTA

OHIO

OKLAHOMA

SITE POC

370870010
371070004
371110004
371190010
371190034
371190040
371190041
371210001
371230001
371290009
371330005
371350007
371390002
371470005
371550004
371730002
371830014
371830015
371910005
Total # of FRM Sites:
380130002
380130003
380150003
380171004
380350004
380570004
380910001
Total # of FRM Sites=:
390090003
390170003
390350013
390350027
390350038
390350045
390350060
390350065
390350066
390351002
390490024
390490025
390490081
390610014
390610040
390610041
390617001
390618001
390810016
390811001
390851001
390870010
390932003
390950024
390950025
390950026
390990005
391130014
391130031
391330002
391351001
391450013
391510017
391510020
391530017
391530023
391550007
Total # of FRM Sites=:
400159008
400179001
400190294
400190295
400219002
400310648
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2]

I

PRRPRRPRPRPRRRPRPRRPRRPRPREPRPRRPRPREPRPRRPRRPRREPREPRRPREPREPRRRERERRERRRERRR
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24;

1

1
1
1
1
1

Date
Sampling

amplin
"Began
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99
07/30/99
01/01/99
07/16/99
01/01/99
01/01/99
01/01/99
04/28/99
03/01/99
03/10/99
01/01/99
01/01/99
01/01/99
01/01/99

Date

Date of 1st

Sampling  ERM Data

Ended

Number w/ Data= 7;

04/01/99
09/03/99
01/01/99
01/01/99
01/01/99
01/01/99
01/01/99

Number w/ Data=37;

01/03/99
01/01/99
01/29/99
01/08/99
01/08/99
12/14/99
01/08/99
01/29/99
01/08/99
01/08/99
01/01/99
01/01/99
01/01/99
01/01/99
04/01/99
03/25/99
01/30/99
03/25/99
01/21/99
02/11/99
01/03/99
01/24/99
01/01/99
02/11/99
03/01/99
05/29/99
01/01/99
01/15/99
01/14/99
01/30/99
01/21/99
01/15/99
01/03/99
01/03/99
01/01/99
01/01/99
01/01/99

Number w/ Data=19;

11/01/99
07/01/99
02/04/99
12/13/99
07/01/99
02/04/99

11/05/99

Bt

01/03/99
01/03/99
01/03/99
01/01/99
01/01/99
01/03/99
07/30/99
01/03/99
07/17/99
01/03/99
01/03/99
01/03/99
04/30/99
03/01/99
03/10/99
01/03/99
01/01/99
01/03/99
01/03/99

Number Complete (75%+ in each Q)= 2;

04/06/99
09/03/99
01/03/99
01/03/99
01/03/99
01/05/99
01/06/99

Number Complete (75%+ in each Q)=12;

01/03/99
01/01/99
01/29/99
01/08/99
01/08/99
12/14/99
01/08/99
01/29/99
01/08/99
01/08/99
01/01/99
01/01/99
01/03/99
01/01/99
04/03/99
03/25/99
01/30/99
03/25/99
01/21/99
02/11/99
01/03/99
01/24/99
01/03/99
02/11/99
03/01/99
05/29/99
01/01/99
01/15/99
01/14/99
01/30/99
01/21/99
01/15/99
01/03/99
01/03/99
01/01/99
01/01/99
01/01/99

All 4 O 75%
complete

1

1
1

=

1
1

3 7% 3 97% 3 94% 3 90%
3 7% 3 80% 3 48% 3 93%
3 93% 3 87% 3 97% 3 93%
1 94% 1 98% 1 100% 1 97%
1 96% 1 99% 1 32%
3 90% 3 93% 3 94% 3 100%
1 68% 1 98%
3 83% 3 90% 3 90% 3 100%
3 68% 3 83%
3 83% 3 90% 3 94% 3 100%
3 87% 3 93% 3 94% 3 93%
3 7% 3 90% 3 84% 3 97%
3 57% 3 65% 3 83%
3 10% 3 84% 3 74% 3 63%
3 17% 3 100% 3 94% 3 90%
3 90% 3 97% 3 97% 3 90%
1 81% 1 88% 1 82% 1 97%
3 7% 3 90% 3 74% 3 90%
3 71% 3 87% 3 81% 3 73%
Number w/ 50% in each Q= 3; Number w/ 11+ samples in each Q=5
6 73% 6 73% 6 87%
6 20% 6 87%
3 47T% 3 80% 3 81% 3 100%
3 70% 3 94% 3 90% 3 100%
3 43% 3 84% 3 87% 3 90%
6 94% 6 87% 6 93% 6 93%
6 93% 6 100% 6 93% 6 87%
Number w/ 50% in each Q=26; Number w/ 11+ samples in each Q=29
3 57% 3 87% 3 100% 3 87%
1 90% 1 99% 1 95% 1 35%
3 70% 3 100% 3 97% 3 97%
1 70% 1 87% 1 90% 1 86%
1 84% 1 90% 1 84% 1 65%
3 20%
3 83% 3 97% 3 97% 3 100%
3 70% 3 100% 3 100% 3 90%
3 90% 3 87% 3 94% 3 97%
3 87% 3 97% 3 100% 3 97%
1 94% 1 70% 1 65% 1 53%
1 76% 1 91% 1 82% 1 92%
3 93% 3 73% 3 90% 3 97%
1 69% 1 92% 1 95% 1 66%
3 70% 3 45% 3 43%
3 10% 3 97% 3 100% 3 100%
1 63% 1 62% 1 86% 1 57%
3 7% 3 7% 3 45% 3 83%
3 70% 3 90% 3 90% 3 93%
1 34% 1 78% 1 90% 1 67%
3 90% 3 97% 3 97% 3 90%
3 27% 3 0% 3 0% 3 90%
3 97% 3 94% 3 84% 3 80%
1 33% 1 55% 1 89% 1 88%
3 17% 3 80% 3 100% 3 81%
1 32% 1 85% 1 84%
1 86% 1 97% 1 91% 1 93%
1 76% 1 92% 1 66% 1 55%
1 54% 1 85% 1 2% 1 80%
3 70% 3 93% 3 90% 3 83%
3 68% 3 81% 3 91% 3 13%
3 70% 3 7% 3 100% 3 93%
3 83% 3 83% 3 87% 3 100%
3 90% 3 83% 3 90% 3 100%
1 83% 1 95% 1 92% 1 96%
1 90% 1 96% 1 92% 1 97%
1 92% 1 86% 1 93% 1 88%

Number Complete (75%+ in each Q)= 0;

08/16/99
04/24/99
12/20/99
08/22/99
04/06/99

6

6

PR RRR

Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0

13%

73%

33%
93%

33%
67%

[ B i e B e}

60%
27%

7%
60%
80%

All 4 O 50%
complete

1

1
1

[y

PR R e

PR

RPRRRPRRRRER

PR R

PR RR R

10

1999 Annual

Al40w/ 11 Mean>=135
samples I

PR R = [

PR RPR

PR RP PR

PRRPPRPPPRP

P PRPRPP -~

PRRPRPR

ug/m3

1

PRRRRRRE

PRRRRRRPRE

PRRPRRPRPRRPRRREPRPRPRRREPRPRPRRPRREPREPRRRERERRRER
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00) 11

Date Date Date of 1st 1999 Annual
STATE SITE POC S Samwha TRMDER 0L Q1o 22 Q2% 2 Q3% 2% Q4%  Aioie Aiosm Aiowil e 135
400390852 1  owowe 04/06/99 6 60% 6 93% 6 93%
400470554 1  owzenmo 04/06/99 6 67% 6 87% 6 87%
400710602 1  ozowe 05/06/99 6 40% 6 93% 6 93%
400719003 1  1woue9
400819005 1  1wowe
400970186 1  ozrsne 04/12/99 6 40% 6 53% 6 87%
401010169 1  owzsme 04/06/99 6 33% 6 53% 6 93%
401090035 1  owoweo 04/01/99 1 73% 1 35% 1 88%
401090038 1  owzomo 04/06/99 3 60% 3 65% 3 73%
401091037 1  owoweo 04/06/99 6 73% 6 47% 6 80%
401159004 1  owowe 08/16/99 6 40% 6 80%
401179007 1  1woueo
1401190614 1 oo 04/06/99 6 73% 6 93% 6 93%
401210415 1  oaowe 04/06/99 3 57% 3 45% 3 80%
1401250054 1  owzame 04/06/99 6 67% 6 53% 6 100%
401339006 1  1woue9
1401430110 1  owoweo 04/02/99 1 64% 1 34% 1 89%
401430131 1  owoweo 04/03/99 3 57% 3 50% 3 90%
OREGON Total # of FRM Sites=27; Number w/ Data=27; Number Complete (75%+ in each Q)=10; Number w/ 50% in each Q=15; Number w/ 11+ samples in each Q=15
410030013 1  owoueo o3y 3 90% 3 87% 3 87% 3 93% 1 1 1
410090004 1  owowe 01/01/99 1 91% 1 93% 3 84% 3 90% 1 1 1
410170113 1  owoweo 010699 6 93% 6 94% 6 97% 1 96% 1 1 1
410290133 1  owoweo 01/01/99 1 94% 1 74% 1 87% 1 100% 1 1
410291001 1  owoweo ovoige 1 86% 1 96% 3 94% 3 87% 1 1 1
410292129 1  oonsmo 09/15/99 1 16% 1 99% 1
410330107 1  owoweo 08/31/99 3 29% 3 97%
410350004 1  owoweo owoeree 6 100% 6 80% 6 97% 1 91% 1 1 1
410370001 1  owoweo owoeres 6 100% 6 100% 6 100% 1 95% 1 1 1
410370003 1 oo 09/09/99 6 27% 6 100%
410390060 1  owoweo ovoige 1 92% 1 97% 1 98% 1 98% 1 1 1
410391007 1  owoweo o2/02i99 3 67% 3 93% 3 87% 3 100% 1 1
410392013 1  owoweo owoigy 1 92% 1 73% 1 91% 1 91% 1 1
410430009 1 10279 1027199 3 73% 1
410470040 1  owoweo ooy 3 93% 3 94% 3 87% 3 97% 1 1 1
410470109 1  owoweo 01/01/99 1 96% 1 71%
410470110 1  oenmeo 07129199 3 58% 3 100%
410510080 1  owowe 01/01/99 1 91% 1 90% 1 97% 1 90% 1 1 1
410510244 1  12nms owoige 1 88% 1 89% 1 95% 1 93% 1 1 1
410510246 1  osem 08/27/99 1 37% 1 90%
410590121 1  owoweo ow06/99 6 73% 6 87% 6 100% 1 70% 1 1
410610006 1  owowe 0106099 6 93% 6 87% 6 80%
410610117 1  owoweo 09/15/99 1 14% 1 90%
410619103 1  owowe 09/15/99 6 20% 6 93%
410650007 1  osw6re 12/14/99 6 20%
410670111 1  owoweo 01/01/99 1 94% 1 91% 1 74% 3 97% 1 1
410671003 1  osromo 09/15/99 3 13% 3 97%
PENNSYLVANIA Total # of FRM Sites=37; Number w/ Data=35; Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q=10; Number w/ 11+ samples in each Q=21
420010001 1  owoweo owoige 1 67% 1 86% 1 63% 1 78% 1 1
420030008 1  ozrame o2r23/99 3 37% 3 10% 3 57% 1 45% 1
420030021 1  o2n4mo o2nae 3 33% 3 83% 3 69% 3 78% 1
420030064 1  owzame 01/23/99 1 44% 1 58% 1 54% 1 51% 1 1
420030067 1  oan2mo 04/12/99 3 70% 3 84% 3 73% 1
420030093 1  oapsmo 0325099 6 7% 6 38% 6 33% 6 33%
420030095 1  owsoree 0130099 6 38% 6 53% 6 67% 6 20% 1
420030097 1  owsueo 013199 6 20% 6 33% 6 67% 1
420030116 1  owsom owsge 3 55% 3 56% 3 7% 3 71% 1 1 1
420030131 1 o259 02/05/99 6 31% 6 73% 6 40% 6 20% 1
420031008 1 o3 oonsge 3 47% 3 87% 3 52% 3 74% 1 1
420031301 1  owsomo 0130009 6 33% 3 80% 3 74% 3 2% 1
420039002 1 o4 0124199 6 73% 6 87% 6 67% 6 60% 1 1
420070014 1 120199
420110009 1  owoweo owsoe 3 43% 3 80% 3 90% 3 87% 1 1
420170012 1  owoweo 021199 3 43% 3 57% 3 55% 3 67% 1
420210011 1  owoweo ooname 3 50% 3 73% 3 68% 3 73% 1 1 1
420430401 1  owowe 01/01/99 1 66% 1 85% 1 85% 1 33% 1 1
420450002 1  owoweo owoeree 3 50% 3 83% 3 87% 3 90% 1 1
420490003 1  owowe owzo9 3 29% 3 33% 3 10% 3 53%
420692006 1  owowe 01/30/99 1 39% 1 78% 1 88% 1 78% 1
420710007 1  owowe 010999 3 50% 3 93% 3 71% 3 80% 1 1 1
420770004 1  owoweo 01/30/99 1 20% 1 87% 1 24% 1 2% 1
420791101 1  owoweo 01/05/99 1 50% 1 70% 1 84% 1 2% 1 1
420910013 1  owoweo ooname 3 50% 3 60% 3 65% 3 83% 1 1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

PUERTO RICO

RHODE ISLAND

SOUTH CAROLINA

SOUTH DAKOTA

TENNESSEE

SITE POC

420950025
420990301
421010004
421010020
421010024
421010047
421010136
421250005
421250200
421255001
421290008
421330008
Total # of FRM Sites:
720210009
720530003
720570008
720590016
720610005
720810001
720970003
721130004
721270003
Total # of FRM Sites:
440030002
440070020
440070022
440070023
440071005
440071010
440090007
Total # of FRM Sites=:
450130007
450190046
450190048
450190049
450290002
450370001
450410002
450430009
450450009
450470003
450630005
450630008
450730001
450790007
450790019
450830010
450910006
Total # of FRM Sites=
460110002
460990006
460990007
461030014
461030015
461030016
461030017
461031001
Total # of FRM Sites=
470090005
470370023
470450004
470650031
470650032
470654002
470930028
470931017
470931020
470990002
471130004
471192007
471251009
471410001

RPRRPRRPRRPRPRRIRPRRPRRRPRPRRPRRPRRPRgRRPRREPRRRERRERRRERER

17;

PRRPRPRPRPRPRPRPRPRPRPRERPRRPRPRRPRPRRPRgRRPRPRRPRRPRERRPRRPRERRPRERRPERE

Began Ended Pt
01/01/99 01/05/99
12/01/99
01/01/99 02/04/99
01/01/99 02/11/99
01/01/99 02/17/99
01/01/99 02/20/99
01/01/99 02/04/99
01/01/99 01/15/99
01/01/99 01/18/99
01/01/99 01/08/99
01/01/99 02/11/99
01/01/99 01/09/99

Number w/ Data= 9;
02/02/99
04/20/99
01/15/99
01/15/99
01/15/99
01/15/99
01/24/99
01/15/99
03/21/99

Number w/ Data= 7;
01/06/99
01/06/99
01/01/99
12/01/99
01/06/99
01/06/99
01/01/99

Number w/ Data=17;
03/25/99
01/15/99
04/15/99
11/26/98
04/15/99
04/30/99
02/23/99
01/15/99
05/30/99
12/04/98
11/19/98
12/01/98
12/31/98
11/01/98
11/26/98
11/13/98
12/10/98

Number w/ Data= 8;
01/01/99
01/01/99
01/01/99
12/31/98
01/01/99
01/01/99
01/01/99
01/01/99

Number w/ Data=12;
10/01/98
01/01/99
08/22/99
05/06/99
06/05/99
01/01/99
01/01/99
01/01/99
01/01/99
10/01/98
10/01/98
12/25/98
10/01/98
12/25/98

Number Complete (75%+ in each Q)= 0;

02/02/99
04/21/99
01/24/99
01/24/99
01/23/99
01/21/99
01/24/99
01/24/99
03/21/99

Number Complete (75%+ in each Q)= 0;

01/06/99
01/06/99
01/06/99
12/11/99
01/06/99
01/06/99
01/06/99

Number Complete (75%+ in each Q)= 7;

03/25/99
01/15/99
04/15/99
01/01/99
04/15/99
04/30/99
02/23/99
01/15/99
05/30/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/01/99
01/03/99

Number Complete (75%+ in each Q)= 1;

04/03/99
04/03/99
01/03/99
01/03/99
01/03/99
01/03/99
04/03/99
04/03/99

fe Q1%
1 20%
1 39%
3 19%
3 17%
3 33%
1 33%
3 67%
3 63%
1 44%
3 40%
3 70%
3 50%
3 60%
3 63%
1 66%
3  53%
3 65%
3 63%
1 10%
3 0%
6 0%
1 0%
3 0%
1 0%
3 0%
3 0%
3 87%
1 98%
3 37%
3 83%
3 80%
3 87%
3 90%
3 77%
3 68%
3 90%
1 82%
3 83%

63%
80%
80%
63%

W W w w

Number Complete (75%+ in each Q)= 0;

01/03/99

08/25/99

01/03/99
01/01/99
01/01/99
01/03/99
01/03/99
01/06/99
01/03/99
09/15/99

3 43%

80%
72%

0%
37%

0%
50%
37%

W W wwer P

All 4 O 75%
complete

2 Q2% & Q3% & Q4%
1 89% 1 34% 1 54%
1 57% 1 83% 1 76%
3 61% 3 90% 3 93%
3 20% 3 81% 3 93%
3 43% 3 87% 3 87%
1 42% 1 29% 1 9%
3 70% 3 61% 3 43%
3 57% 3 84% 3 50%
1 79% 1 83% 1 79%
3 67% 3 84% 3 37%
3 93% 3 71% 3 83%
Number w/ 50% in each Q=5; Number w/ 11+ samples in each Q= 6
3 73% 3 7% 3 71%
1 58% 1 83% 1 15%
3 83% 3 81% 3 73%
3 47% 3 7% 3 70%
1 73% 1 65% 1 74%
3 57% 3 32% 3 40%
3 87T% 3 68% 3 57%
3 93% 3 65% 3 73%
1 86% 1 86% 1 62%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=0
3 100% 3 100% 3 100%
73% 6 93% 6 93%
87% 1 97% 1 96%
3 20%
3 93% 3 100% 3 93%
1 92% 1 98% 1 99%
3 7T% 3 100% 3 97%
Number w/ 50% in each Q=11; Number w/ 11+ samples in each Q=12
3 73% 3 94% 3 80%
3 87T% 3 87% 3 87T% 1
1 76% 1 86% 1 99%
1 98% 1 78% 1 80% 1
3 53% 3 7% 3 80%
3 63% 3 94% 3 93%
3 84% 3 100% 3 87%
3 90% 3 81% 3 93% 1
1 32% 1 86% 1 100%
3 100% 3 94% 3 63%
3 97T% 3 100% 3 93% 1
3 87T% 3 94% 3 97% 1
3 67% 3 78% 3 87%
3 90% 3 81% 3 87T%
3 97T% 3 97% 3 90% 1
1 100% 1 76% 1 97% 1
3 50% 3 74% 3 87%
Number w/ 50% in each Q= 4; Number w/ 11+ samples in each Q= 4
3 T7T% 3 53% 3 87%
3 97% 3 90% 3 87T%
3 74% 3 63% 3 T77%
3 87T% 3 7% 3 73%
3 100% 3 87% 3 91% 1
3 87T% 3 94% 3 82%
3 87T% 3 94% 3 74%
3 93% 3 97% 3 91%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q=3
3 47T% 3 87% 3 77%
3 29% 3 63%
3 70% 3 52% 3 47%
1 49% 1 16% 1 14%
1 0% 1 0% 1 13%
3 30% 3 61% 3 63%
3 13% 3 26% 3 90%
3 20% 3 74% 3 80%
3 27T% 3 48% 3 73%
3 13% 3 70%

All 4 O 50%
complete

=

RPRRRPRRRRER

PR R e

12

1999 Annual
Al40w/ 11 Mean>=135
samples ua/m3
1
1 1
1
1
1 1
1 1
1
1 1
1 1
1
1
1
1
1
1
1
1
1
1
1
1 1
1 1
1
1 1
1 1
1 1
1
1 1
1 1
1 1
1 1
1
1
1
1
1 1
1
1 1
1 1
1
1
1
1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

STATE

TEXAS

UTAH

VERMONT

SITE

471450004
471570014
471570038
471570047
471571004
471631007
471650007

POC

RPRRRRRE

1

Total # of FRM Sites=47;

480290034
480290052
480290053
480370004
480391003
480550062
480612002
480850005
481130020
481130035
481130050
481130057
481130069
481130087
481350003
481410002
481410010
481410037
481410038
481410043
481410044
481410045
481670053
481671005
482010024
482010026
482010051
482010058
482010062
482011035
482011037
482011039
482150042
482150043
483030001
483150050
483390089
483550020
483550032
483750005
484390063
484391002
484391003
484393006
484530020
484530021
484790016

1

PRRPRRPRPRRPRRPRRPRPRPRRPRPREPRPRRPRRPREPRPRRPRRPREPRPRPRRPREPRPRRPRRREPRPRPRRPRREPREPRRPRERERRRERRERERRRER

=

Total # of FRM Sites=11;

490110001
490350003
490350012
490353006
490353007
490450002
490490002
490494001
490495010
490570001
490570007

1

RPRRRRPRRRRRR

Total # of FRM Sites= 5;

500030005
500070007
500070012
500210002

1
1
1
1

Date Date

Sampling Sampling

al
Began Ended

10/01/98
12/01/98
12/01/98
12/01/98
12/01/98
10/01/98
10/01/98
Number w/ Data=40;
01/01/99 10/07/99
01/01/99
10/06/99
01/06/99
01/06/99
01/03/99
01/03/99
01/06/99
01/01/99
01/03/99
01/01/99
01/06/99
01/01/99
01/03/99
01/03/99
01/01/99
01/06/99
01/01/99
01/06/99
01/03/99 12/14/99
01/01/99
01/06/99
01/06/99
01/03/99
01/01/99
01/01/99
01/06/99
01/06/99
01/06/99
01/01/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
01/03/99
11/05/99
01/03/99
01/06/99
01/03/99
01/03/99
01/01/99
01/01/99
01/01/99
01/01/99
09/29/99
01/06/99
Number w/ Data=11;
01/01/99
01/01/98
01/01/99
01/01/98
01/21/99
01/01/99
01/01/98
01/01/98
01/01/99
01/01/98
01/01/99
Number w/ Data= 5;
01/03/99
01/03/99
07/29/99
01/03/99

Date of 1st
ERM Data

Bt

01/03/99
01/03/99

QoL
Freq.

3
3

1%

3%
40%

Number Complete (75%+ in each Q)= 0;

04/01/99
03/31/99
10/06/99
02/17/99
11/26/99
03/31/99

03/13/99
03/11/99
01/06/99
01/01/99
01/06/99
03/11/99
01/03/99
03/28/99
04/02/99
12/02/99
01/30/99
12/14/99
01/30/99
01/30/99
02/05/99
06/05/99
10/15/99

10/26/99
08/16/99
08/16/99
04/06/99
04/01/99
08/28/99
07/05/99

01/09/99
02/14/99
11/26/99

01/30/99
03/11/99
08/14/99
02/03/99
03/12/99
10/30/99
08/10/99

1

6

O W kR O R WRE O

1%

53%

3%

13%

9%
17%
13%
27%

9%
17%
13%

40%

43%

38%
13%

10%
33%

27%
8%

18%
8%

Number Complete (75%¢+ in each Q)= 9;

01/04/99
01/03/99
01/03/99
01/01/99
01/24/99
01/03/99
01/03/99
01/01/99
01/03/99
01/03/99
01/03/99

Number Complete (75%+ in each Q)= 3;

01/03/99
01/03/99
07/29/99
01/03/99

3
3
3
1
3
3
3
1
3
3

3

3
3

3

100%
97%
93%
89%
63%
63%

100%
84%
97%
97%
80%

7%
70%

87%

3 20% 3 23% 3 40%
3 27% 3 55% 3 63%
Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q= 4
1 24% 1 4% 1 5%
1 18% 1 23%
3 23%
6 33% 6 47% 6 53%
6 7%
3 23% 3 3% 3 33%
6 13% 6 33% 6 40%
1 40% 1 35% 1 85%
3 30% 3 45% 3 57%
1 15% 1 70% 1 33%
6 7% 6 20% 6 67%
1 35% 1 26% 1 97%
3 27% 3 29% 3 70%
3 23% 3 10% 3 80%
1 25% 1 35%
6 33%
1 37% 1 25% 1 63%
6 13%
3 30% 3 45% 3 60%
1 53% 1 20% 1 71%
6 40% 6 7% 6 53%
6 % 6 7% 6 33%
3 43%
1 15%
6 27% 6  40%
6 13% 6 13%
6 13% 6 40% 6 53%
1 15% 1 30% 1 77%
3 35% 3 70%
3 6% 3 7%
3 10% 3 57%
3 23% 3 35% 3 100%
6 13%
3 23% 3 16% 3 83%
1 7% 1 17% 1 98%
1 30% 1 76%
1 26% 1 30% 1 99%
1 16% 1 45% 1 87%
1 54%
6 13% 6 60%
Number w/ 50% in each Q=11; Number w/ 11+ samples in each Q=11
3 93% 3 94% 3 100% 1
3 100% 3 97% 3 100% 1
3 93% 3 97% 3 97% 1
1 92% 1 79% 1 85% 1
3 100% 3 9% 3 80%
3 81% 3 87% 3 94%
3 100% 3 100% 3 100% 1
1 90% 1 99% 1 92% 1
3 83% 3 87% 3 97% 1
3 100% 3 97% 3 87% 1
3 93% 3 94% 3 80% 1
Number w/ 50% in each Q= 4; Number w/ 11+ samples in each Q=4
3 100% 3 90% 3 100% 1
3 87T% 3 81% 3 93%
3 71% 3 87%
3 81% 3 7% 3 97% 1

All 4 O 50%
complete

RPRRRRPRRRERRRR

=
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1999 Annual

Al40w/ 11 Mean>=135
samples ug/m3

PRRPRRPRPRRPRPRPRPRR

[y

=

=

stateraug.123



1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00)

Date Date Date of 1st

STATE SITE POC Sgwie s FRWDan oL 195 22 Q206 & Q3% 22 Q4%  Aigm
500230005 1  ow2m9 o299 3 87% 3 93% 3 94% 3 97% 1

VIRGIN ISLANDS Total # of FRM Sites= 1; Number w/ Data= 1; Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q= 0; Number w/ 11+ samples in each Q= 0
780010012 1  ow2me 0112199 6 60% 6 40% 6 33% 6 33%

VIRGINIA Total # of FRM Sites=20; Number w/ Data=20; Number Complete (75%+ in each Q)= 0; Number w/ 50% in each Q=11; Number w/ 11+ samples in each Q=16
510130020 1  owoweo o209 3 57% 3 90% 3 97% 3 57%
510360002 1  owoweo oso9 3 63% 3 7% 3 7% 3 50%
510410003 1  owowe o2/02i99 3 20% 3 53% 3 81% 3 47%
510590030 1  owoweo o209 1 62% 1 84% 1 71% 1 47%
510591004 1  owoweo ozoe 3 50% 3 100% 3 90% 3 43%
510595001 1  owoweo oso9 3 57% 3 7% 3 97% 3 33%
510870014 1  owoweo owzsr9 3 60% 3 70% 3 81% 3 50%
510870015 1  owoweo ow2899 3 67% 3 67% 3 7% 6 67%
511071005 1  owowe o2/os/99 3 63% 3 100% 3 97% 3 60%
511390004 1 100w 11/23/99 3 23%
515200006 1  owowee ozoe 3 57% 3 80% 3 7% 3 87%
515500012 1  owoweo osige 1 59% 1 98% 1 88% 1 51%
516500004 1  owoweo ozoe 3 70% 3 94% 3 97% 3 47%
516800014 1  owoueo ow2899 3 47% 3 73% 3 55% 3 10%
517000013 1  owoweo 02/08/99 1 31% 3 94% 3 97% 3 53%
517100024 1  owoueo oso9 3 57% 3 87% 3 97% 3 47%
517600020 1  owowe 01/27/99 1 61% 1 92% 1 93% 1 54%
517700014 1  owoweo o2/02i99 3 63% 3 90% 3 65% 3 67%
517750010 1  owoweo ozoe 3 63% 3 97% 3 74% 3 53%
518100008 1  owoweo o2/02i99 3 56% 3 94% 3 91% 3 53%

WASHINGTON Total # of FRM Sites=23; Number w/ Data=23; Number Complete (75%+ in each Q)= 9; Number w/ 50% in each Q=12; Number w/ 11+ samples in each Q=14
530050002 1 121618 0228199 3 40% 3 73% 3 75%
530090009 1  1o03m9 10/03/99 6 93%
530110013 1 11198 owoore 3 87% 3 93% 3 39% 3 93%
530330004 1 12078 100399  owo3ee 3 93% 3 93% 3 87%

530330017 1 1288 o3y 3 57% 3 60% 3 94% 3 93%
530330021 1  123m8 01/01/99 1 99% 1 99% 1 100% 1 93% 1
530330024 1  osnome osnoge 3 27% 3 100% 3 100% 3 90%
530330027 1  osioam9 08/04/99 3 52% 3 97%
530330057 1  1o0n7ms owoigy 1 99% 1 100% 1 92% 1 90% 1
530330080 1  1wowes o3y 3 93% 3 93% 3 84% 3 95% 1
530332004 1 1088 owosge 3 90% 3 100% 3 100% 3 97% 1
530530029 1 10039 10/03/99 1 92%
530530031 1 1088 owoige 1 96% 1 100% 1 96% 1 96% 1
530531018 1  1osms 01/01/99 1 92% 1 100% 1 99% 1 97% 1
530570014 1 120899 12/14/99 6 20%
530610005 1 10039 10/03/99 3 100%
530611007 1 1088 owosge 3 93% 3 100% 3 100% 3 93% 1
530630016 1 12198 01/01/99 1 67% 1 76% 1 61% 1 57%
530630047 1 12048 owosge 3 60% 3 94% 3 35% 3 61%
530639000 1  1womes owoeres 6 100% 6 100% 6 93% 6 93% 1
530670013 1  1o0mues owosge 3 93% 3 97% 3 81% 3 90% 1
530730015 1  ozosm9 o2/0s/99 3 50% 3 97% 3 81% 3 93%
530770012 1  owoore  osmBuee ooy 3 80% 3 70% 3 58%

WEST VIRGINIA Total # of FRM Sites=14; Number w/ Data=14; Number Complete (75%+ in each Q)=10; Number w/ 50% in each Q=14; Number w/ 11+ samples in each Q=14
540030003 1  o2n4m9 o2nae 3 50% 3 70% 3 87% 3 97%
540090005 1  owoamo o3y 3 97% 3 90% 3 100% 3 87% 1
540110006 1  owosmo owosge 3 93% 3 100% 3 100% 3 100% 1
540290011 1  owoamo o3y 3 93% 3 100% 3 100% 3 97% 1
540291004 1  owosmo owosge 3 73% 3 87% 3 7% 3 97%
540330003 1  owoamo o3y 3 83% 3 100% 3 90% 3 93% 1
540390009 1  owosee  osogo0  owosge 3 87% 3 100% 3 100% 3 100% 1
540391005 1  owoamo ooz 3 100% 3 87% 3 97% 3 97% 1
540511002 1  owosmo owosge 3 100% 3 100% 3 100% 3 100% 1
540610003 1  owoamo o3y 3 83% 3 100% 3 94% 3 97% 1
540690008 1  owosmo owose 3 97% 3 100% 3 87% 3 80% 1
540810002 1  owosmo o309 3 90% 3 100% 3 97% 3 93% 1
540890001 1  owosmo owose 3 57% 3 100% 3 84% 3 93%
541071002 1  owosmo o309 3 73% 3 81% 3 90% 3 90%

WISCONSIN Total # of FRM Sites=28; Number w/ Data=28; Number Complete (75% in each Q)=18; Number w/ 50% in each Q=26; Number w/ 11+ samples in each Q=25
550090005 1  owowe 012199 3 74% 3 83% 3 97% 3 87%
550090025 1  owoweo owose 3 83% 3 70% 3 94% 3 90%
550090026 1  owowe 010399 3 71% 3 84% 3 90% 3 97%
550250025 1  owosmo owose 3 97% 3 87% 3 81% 3 97% 1
550250047 1  owosmo ou16/99 3 2% 3 85% 3 94% 3 100%
550270007 1  owoeree owoerrs 6 100% 6 100% 3 94% 3 87% 1
550290004 1  owowe 010399 3 84% 3 90% 3 94% 3 80% 1
550310025 1  owoweo owose 3 90% 3 100% 3 94% 3 87% 1
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1999 PM2.5 Data Completeness, Routine FRM (as of AIRS 7/26/00) 15

Date Date Date of 1st 1999 Annual

STATE SITE POC < sl TRMDE: ol 019 22 Q2% &2 Q3% & Q4% Aoz Alowmwm Aldowl Nens-lis
550430009 1  owoereo 0106099 6 93% 6 80% 6 94% 6 100% 1 1 1
550550008 1  owoweo o3y 3 90% 3 93% 3 94% 3 78% 1 1 1 1
550590019 3  12sms owosge 3 97% 3 100% 3 97% 3 97% 1 1 1
550710007 1  owoweo o3y 3 90% 3 100% 3 81% 3 90% 1 1 1
550790010 2  owowe owosiee 1 92% 1 98% 1 95% 1 97% 1 1 1 1
550790026 1  owoweo 01/01/99 1 97% 1 99% 1 95% 1 90% 1 1 1 1
550790043 1  owmo o199 3 70% 3 100% 3 97% 3 87% 1 1 1
550790050 1  osname o33y 3 20% 3 91% 3 97% 3 100%

550790051 1  ozosme9 o2/0s/99 3 63% 3 100% 3 97% 3 93% 1 1 1
550790059 2 12/25/98 o3y 3 80% 3 97% 3 100% 3 97% 1 1 1 1
550790099 1 o5 o2/os/99 3 68% 3 100% 3 100% 3 100% 1 1 1
550870009 1  owoweo o3y 3 93% 3 97% 3 90% 3 97% 1 1 1
550890008 1 03/19/99 03/25/99 6 13% 3 90% 3 97% 3 97%

551050002 1  owosmo ooz 3 100% 3 94% 3 97% 3 97% 1 1 1 1
551091002 1 01/01/99 01/09/99 6 87% 6 67% 6 87% 6 93% 1

551250001 1  owoweo 010699 6 93% 6 100% 6 93% 6 94% 1 1 1
551330027 2  owowe owosee 3 93% 3 100% 3 94% 3 97% 1 1 1 1
551330034 1  owumo o121/99 3 7% 3 94% 3 100% 3 100% 1 1 1
551390011 1  owoweo owosee 3 93% 3 100% 3 97% 3 87% 1 1 1
551410016 1  owosmo o3y 3 93% 3 100% 3 94% 3 84% 1 1 1

WYOMING Total # of FRM Sites= 3; Number w/ Data= 3; Number Complete (75%+ in each Q)= 3; Number w/ 50% in each Q= 3; Number w/ 11+ samples in each Q= 3
560210001 1 10/15/98 o3y 3 90% 3 97% 3 7% 3 83% 1 1 1
560330001 1  1o00wes ooz 3 100% 3 100% 3 87% 3 100% 1 1 1
560330002 1 10/01/98 ooz 3 100% 3 93% 3 100% 3 100% 1 1 1
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Attachment 2-2

Summary of PM2.5 Data Qualifiers Flags

The following attachments list the four types of data quaifiers used in the PM, 5 Program. Definitions of
the data qudifiers are provided below.

Null value codes- Code that replacesthe actual routine value

Code |Explanation Code |Explanation
9967 |Sample Pressure Out of Limits 9982 |Vandalism
9968 |Technician Unavailable 9983 |Collection Error
9969 |Construction/Repairsin Area 9984 |Lab Error
9970 [Shelter Storm Damage 9985 |Poor Quality Assurance Results
9971 |Shelter Temperature Outside Limits 9986 |[Calibration
9972 |Scheduled But Not Collected 9987 [Monitoring Waived
9973 |Sample Time Out of Limits 9988 [Power Failure (POWR)
9974 |Sample Flow Rate Out of Limits 9989 |Wildlife Damage
9975 |Insufficient Data (Can’t Calculate) 9991 |Quality Control (QC) Control Points (zero/span)
9976 |Filter Damage 9992 |QC Audit
9977 |Filter Leak 9993 [Maintenance/Routine Repairs
9978 [Voided by Operator 9994 |Unableto Reach Site
9979 |Misce||aneous Void 9995 [Multi-point Calibration
9980 IM achine Malfunction 9997 |Building/Site Repair
9981 |Bad Weather 9998 |Precision/Zero/Span
Exceptional Events

A |HighWinds L |Highway Construction

E |Forest Fire P JRoofing Operation

J |Construction/Demolition Q |Prescribed Burning

I |Unusual Traffic Congestion U [SaharaDust

Sampler Generated flags
T IM ultiple PM2.5 Validity Flags (W or X flag) X |Filter Temperature difference out of spec
Flow rate average out of spec. Y |Elapsed sample time out of Spec.
Data Qualifiers
1 |Deviation from a CFR method requirement- 4 JLab Issue- possiblelab contamination
2 |Operational Deviations- Out of some pre-defined 5 |Outlier -outside the normal/expected range of
threshold value. concentrations or fails various statistical or
comparison tests
3 |Field I'ssue- possible field contamination 6 |QAPP - Data collection prior to QAPP approval




Summary of AIRS PM2.5 Data Flags by State

Total # Mon]  Total Total Flag % Data Qualifiers Sampler Generated Flags Exceptional Events

State with Data | # Values | # Flags | of Values 1 2 3 4 5 6 w X y t a e j | p q u

ALABAMA 20} 574] 5 0.9% 5

ALASKA 7 451 8 1.8% 4 2 2

ARIZONA 12| 1685 401 23.8% 81 15 42| 2 97| 8 1] 155

ARKANSAS 22 773 0 0.0%

CALIFORNIA 88 8183 548 6.7% 2 446 11] 14 16 41 6 3 9

COLORADO 17 1122 63 5.6% 16 10| 37|

CONNECTICUT 15| 1248 79 6.3% 4 16 5 1 52| 1

DELAWARE 11 1121 309) 27.6% 25 67| 9 205 2 1

DISTRICT OF COLUMBIA 5 667| 66 9.9% 2 17 28 19

FLORIDA 26 4578 0 0.0%

GEORGIA 26 2722 422] 15.5% 59 351 12

HAWAII 7 876 28 3.2% 5 10| 13

IDAHO 16 880) 3 0.3% 3

ILLINOIS 25 1389 0 0.0%

INDIANA 33| 2477 71 2.9% 34 22 2 13

IOWA 15 1370 54 3.9% 40 5 9

KANSAS 17 1321 39 3.0% 37, 2

KENTUCKY 27 2546 74 2.9% 3 23 6 4 38

LOUISIANA 18 2259 0 0.0%

MAINE 12] 909 0 0.0%

MARYLAND 17 449 0 0.0%

MASSACHUSETTS 23 2415 2415} 100.0% 2415

MICHIGAN 28 2953 0 0.0%

MINNESOTA 24 810 181 22.3% 180 1

MISSISSIPPI 16 1472 656] 44.6% 656

MISSOURI 19 2856 34 1.2% 4 30

MONTANA 9 784 0 0.0%

NEBRASKA 17 958] 13 1.4% 13

NEVADA 8 864 9y 10.5% 31 4 53 2 1

NEW HAMPSHIRE 0f 0 0 0.0%

NEW JERSEY 21 1509 0 0.0%

NEW MEXICO 10 1471 165 11.2% 163 2

NEW YORK 43 1648 63 3.8% 63

NORTH CAROLINA 42 4831 1197} 24.8% 19 7 160 11] 1000

NORTH DAKOTA 7 457 0 0.0%

OHIO 37 6444] 286 4.4% 4 122 42| 118]

OKLAHOMA 24 936 3 0.3% 2 1

OREGON 27 3946 9 0.2% 9

PENNSYLVANIA 38| 4095 141 3.4% 107 19| 4 11

PUERTO RICO 9 1098 222 20.2% 216 6

RHODE ISLAND 9 909 24 2.6% 22, 2

SOUTH CAROLINA 21 2574 93 3.6% 1 37, 1 54

SOUTH DAKOTA 8 716} 593 82.8% 14 579

TENNESSEE 15 804 541 67.3% 536 4 1

TEXAS 40 2078] 52 2.5% 36 13 3

UTAH 11 1655 0 0.0%

VERMONT 6 574 0 0.0%

VIRGIN ISLANDS 1 25 2 8.0% 2

VIRGINIA 20 2141 308] 14.4% 48 193] 2 65

WASHINGTON 23 3010] 93 3.1% 83 10|

WEST VIRGINIA 16| 1764 83 4.7% 14 10| 31 28|

WISCONSIN 28 3366 0 0.0%

WYOMING 3 341 0 0.0%

Totals 1039 97104 9435 9.7% 849| 3174 24 205 356 0f 68[ 1907 179 2139 24 112] 161 216 3 10 8|
Percent of Flagged Values 9.0%| 33.6%) 0.3% 2.2% 3.8%) 0.0% 0.7%| 20.2%) 1.9%| 22.7% 0.3% 1.2%) 1.7%) 2.3% 0.0% 0.1% 0.1%
Percent of Total Values 0.9% 3.3%) 0.0%) 0.2%) 0.4%) 0.0%9 0.1%) 2.0%) 0.2%) 2.299 0.0%) 0.1%) 0.2%) 0.2% 0.0% 0.0%) 0.0%




Summary of AIRS PM2.5 Null Value Reason Codes by State

Total # Monfotal # AIRY # of Null | Null % Null Value Reason Code
State with Data |Data Rerds.] Data Pts. | of Rerds. | 9967 9968] 9969 997| 9971 9972| 9973 9974| 9975| 9976{ 9977 9978] 9979 9980| 9981| 9982| 9983) 9984] 9985 9986 9987| 9988] 9989| 9991| 9992{9993| 9994] 9995| 9997| 9998
JALABAMA 20) 718 144 20.1% 4 1 6) 1 6 52] 5 2| 41 26
JALASKA 7 451 0| 0.0%
IARIZONA 12 1878 193] 10.3% 25 8| 9 2l 11 6 109 7 1 6 9
JARKANSAS 22 773 0| 0.0%
[CALIFORNIA 89 9304} 1121 12.0% 199| 38 21 251 2| 19 26| 338 163 65 125( 2| 9 7| 39 43
[COLORADO 17] 1474 352 23.9% 31 2 2 34 17| 99 54 14 99
[CONNECTICUT 15 2130) 882 41.4% 4| 36| 28 3 12 1 150] 83 41 19| 79| 417 2 4 2 1
DELAWARE 11} 1390 269] 19.4% 37| 6 68] 48 22 62 22 4
DISTRICT OF COLUMBIA 5 668} 1 0.1% 1]
FLORIDA 26 4610 32 0.7% 32
GEORGIA 26) 3265 543] 16.6% 3 40 52| 23 105 25 64 162 39| 16 11 1| 2
HAWAII 7 945 69 7.3% 9| 10 23 24 3
IDAHO 16} 880 0| 0.0%
ILLINOIS 25 1389 0| 0.0%
INDIANA 33 2481 4 0.2% 1 1 1] 1
IOWA 15 1443 73 5.1% 2 42 17] 10| 14 1
KANSAS 17] 1492 171 115% 18| 35 4 5 8 10] 29 4 13| 8
KENTUCKY 217 2840 294 10.4% 18 2| 11 12 1 23 7 40 23 118 15 1 10 4 5| 4
LOUISIANA 18 2259 0 0.0%
MAINE 12 975 66 6.8% 7 i 9f 1| 5 1 27] 1| 4 1 3 6|
MARYLAND 17] 449 0| 0.0%
MASSACHUSETTS 23 3150 735 23.3% 5 1] 1 13| 484 10 1l 93| 98 11 13] 5
MICHIGAN 29 2953 0| 0.0%
MINNESOTA 24 838} 28 3.3% 28]
MISSISSIPPI 16} 1534 62 4.0% 4 1 1 15] 36) 1| 3 1
MISSOURI 19 2928} 72 2.5% 1 5 1 5 6 46 5 3
MONTANA 9 958 174 18.2% 38| 26| 35 2 1 28 23] 21
NEBRASKA 17] 1124 166 14.8% 1 12] 1 43 1 41] 58 1 8
NEVADA 8 920 56 6.1% 1 1 43 10] 1
NEW HAMPSHIRE 0 0 0 0.0%
NEW JERSEY 21 1509 0| 0.0%
NEW MEXICO 10 1471 0 0.0%
NEW YORK 43 2600} 952]  36.6% 5 4 6| 54 1 323 33 83 114 245 49 11| 15 71 2
NORTH CAROLINA 42 5601} 770 13.7% 34 8 4 55 4 29 11 40 55| 373 43 1] 231 11 5 2 34 4| 14 19 1
NORTH DAKOTA 7 548 91 16.6% 15 6 5 2| 55 5 3
(OHIO 37] 7873 1429 18.2% 91| 101 12 3 29 2| 13 16| 1027 7] 1] 29| 19 9 3 67 2 15 8 5 60 1]
(OKLAHOMA 24 936 0| 0.0%
(OREGON 27] 3946) 0| 0.0%
PENNSYLVANIA 38 4534 439 9.7% 19 19 4 30 115 19| 105| 118 10
PUERTO RICO 9 1098 0 0.0%
RHODE ISLAND 9 1268 359] 28.3% 27| 3 4 21 2 302
[SOUTH CAROLINA 21 2995 21 141% 9 2 7 3 194 12| 4| 56 84 20 28 2
[SOUTH DAKOTA 8 848 132 15.6% 9 4 118 1
[TENNESSEE 15 1962 1158 59.0% 45 9 1] 1 16| 4831 226 6 2 1] 352 16
TEXAS 40 2079 0| 0.0%
UTAH 11} 1814 159 8.8% 2 6 33 50] 56) 7 3| 1 1]
ERMONT 6 659 85| 12.9% 2 58 9 16
IRGIN ISLANDS 1 54 29 53.7% 1 4] 2 4 1] 10 1 6)
IRGINIA 20 2141} 0 0.0%
[WASHINGTON 23 3010) 0| 0.0%
EST VIRGINIA 16} 1924 160 8.3% 13 2 12 108 8 1 8| 5 3
ISCONSIN 28 3366 0| 0.0%
YOMING 3 362 21 5.8% 8| 5 3 il 1 3
Totals 103 10881 11712) 108%| 1l 26| 79l 8| 25] 608] 440 100l 117) 613| 42| 250[ 1260) 4245 1451 26] 965| 983| 640] 14 378 319 6] 2] 13| 108l 57| 6] 208 1
-glpercent of Null Points 0.0%4 0.294 0.79 0.194 0.2%| 5.2%)| 3.894 0.99%] 1.09% 5.294 0.4% 2.2%| 10.89d 36.29 1.2 0.294 8.294 8.4%] 5.5% 0.194 3.29% 2.79% 0.19%4 0.0%| 0.1%| 0.994 0.59 0.194 1.894 0.0%
IPercentof Total AIRS Records [ 0.0% 0.0% 0.194 0.094 0.0%[ 0.6%| 0.494 0.194 0.19d 0.69d 0.09d 0.296] 1.20d 3.994 0.194 0.00d 0.99d 0.9%] 0.69d 0.00d 0.3%d 0.394 0.09d 0.0%] 0.0%] 0.194 0.19d 0.0%d 0.294 0.0%




Attachment 2-3
PM2.5 Collocated Precision Data Compl eteness



1999 PM2.5 Data Completeness, Precision (as of AIRS 7/26/00)

| | 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter [ All4Q's [ Number of [ '99 Mean
STATE SITE | # Precision* | Percent | # Precision* [ Percent [# Precision* | Percent [ # Precision*]| Percent | Complete |Qw/P data] >=13.5
ALABAMA Total # Sites =19; (# w/ data =19); # where Prec. Required (25% of Tot.)=5; #w/ Prec. Data=7; #w/4 Comp. Q Prec.Data =0
010730023 10/ 6 40% 0/0 0% 0/0 0% 0% 1 1
010731005 1/1 7% 0/0 0% 0/0 0% 0/0 0% 1 1
010732003 13/ 7 47% 0/0 0% 0/0 0% 0/0 0% 1 1
010732006 1/1 7% 0/0 0% 0/0 0% 0/0 0% 1
010735002 1/1 7% 0/0 0% 0/0 0% 0/0 0% 1
010970002 17/12 80% 0/0 0% 0/0 0% 0/0 0% 1 1
011010007 16/10 67% 0/0 0% 0/0 0% 0/0 0% 1 1
ALASKA Total # Sites = 7; (# w/ data=7); #where Prec. Required (25% of Tot.)=2; #w/ Prec. Data=4; #w/4 Comp. Q Prec.Data=0
020200018 20/ 5 33% 0/0 0% 26/15 100% 14/ 9 60% 3
020900010 0/0 0% 0/0 0% 0/0 0% 4/ 4 2% 1
021100004 0/0 0% 9/ 9 60% 14/12 80% 2
021700008 8/6 40% 9/8 53% 11/10 67% 12/12 80% 4
ARIZONA Total # Sites =10; (# w/ data =10); # where Prec. Required (25% of Tot.)= 3; #w/ Prec. Data=3; #w/4 Comp. Q Prec.Data=1
040070008 8/8 53% 13/13 87% 15/15 100%  15/15 100% 4
040191028 0/0 0% 717 47% 6/6 40% 717 47% 3
040230004 15/15 100%  15/15 100%  15/15 100%  15/15 100% 1 4
ARKANSAS Total # Sites =18; (# w/ data =17); # where Prec. Required (25% of Tot.)=5; #w/ Prec. Data=5; #w/4 Comp. Q Prec.Data =0
050010001 13/13 87% 10/10 67% 2 1
050310001 12/12 80% 9/9 60% 2 1
051190007 0/0 0% 31/13 87%  13/13 87% 2 1
051191008 5/4 27%  13/13 87% 2 1
051310008 12/12 80% 12/12 80% 2 1
CALIFORNIA Total # Sites =76; (# w/ data =76); # where Prec. Required (25% of Tot.)=19; # w/ Prec. Data =13; #w/4 Comp. Q Prec.Data=1
060170011 14/13 87% 15/15 100% 15/15 100% 15/15 100% 1 4
060190008 18/13 87%  18/12 80%  14/13 87% 12/10 67% 4 1
060250005 14/14 9B% 12/12 80%  12/12 80% 5/5 33% 4 1
060271003 14/14 93% 15/15 100% 15/14 93% 1/1 7% 4
060290014 6/6 40% 14/14 9B% 12/12 80%  13/13 87% 4 1
060450006 14/14 93% 14/14 93% 1/1 % 0/0 0% 3
060571001 0/0 0% 0/0 0% 1/1 7% 11/11 73% 2
060670006 8/7 47%  13/13 87% 0/0 0% 10/10 67% 3 1
060710014 6/6 40% 14/14 9B% 12/12 80% 15/15 100% 4
060730006 12/12 80% 6/6 40% 3/3 20% 8/8 53% 4 1
060798001 8/ 8 53% 9/ 9 60% 10/10 67% 12/12 80% 4
061010003 15/15 100% 9/7 47% 14/13 87% 11/10 67% 4 1
061110007 12/12 80%  10/9 60% 12/12 80% 8/8 53% 4
COLORADO Total # Sites =16; (# w/ data =14); # where Prec. Required (25% of Tot.)=4; #w/ Prec. Data = 3; #w/4 Comp. Q Prec.Data=0
080010001 3/2 13% 23/12 80%  13/13 87%  13/13 87% 4
080410011 3/2 13% 12/ 6 40% 5/ 4 27% 9/9 60% 4
080770003 14/ 7 47% 28/14 93% 11/10 67% 15/15 100% 4
CONNECTICUT Total # Sites =11; (# w/ data =11); # where Prec. Required (25% of Tot.)= 3; # w/ Prec. Data =4; #w/4 Comp. Q Prec.Data=0
090010010 6/4 27% 10/ 5 3% 19/10 67% 18/10 67% 4
090090018 5/3 20% 10/ 6 40% 24/14 93% 26/14 93% 4 1
090091123 3/2 13% 6/ 4 2% 20/11 3% 22112 80% 4 1
090092123 3/2 13% 18/10 67% 17/10 67% 18/10 67% 4
DELAWARE Total # Sites = 8; (# w/ data = 8); # where Prec. Required (25% of Tot.)=2; #w/ Prec. Data =3; #w/4 Comp. Q Prec.Data=0
100031011 5/3 20% 15/ 8 53% 22/12 80% 13/7 47% 4 1
100031012 6/3 20% 1 1
100032004 10/ 7 47% 16/ 9 60% 23/12 80% 19/10 67% 4 1
DISTRICT OF COLUMBI/ Total # Sites = 3; (# w/ data = 3); # where Prec. Required (25% of Tot.)= 1; #w/ Prec. Data =2; #w/4 Comp. Q Prec.Data=0
110010041 10/ 2 13% 0/0 0% 0/0 0% 0/0 0% 1 1
110010043 12/ 3 20% 24/ 6 40% 4/ 1 7% 0/0 0% 3 1
FLORIDA Total # Sites =27; (# w/ data =26); # where Prec. Required (25% of Tot.)=7; #w/ Prec. Data=8; #w/4 Comp. Q Prec.Data = 2
120010023 0/0 0% 0/0 0% 0/0 0% 14/14 93% 1
120111002 13/13 87% 11/11 73% 13/13 87% 15/15 100% 1 4
120330004 11/11 73% 10/10 67% 0/0 0% 0/0 0% 2 1
120710005 4/ 4 27% 0/0 0% 0/0 0% 12/12 80% 2
120952002 0/0 0% 14/14 93% 0/0 0% 15/15 100% 2
121056006 4/ 4 2% 8/8 53% 9/9 60% 14/13 87% 4
121111002 13/13 87% 15/15 100% 11/11 73% 14/14 93% 1 4
121171002 0/0 0% 13/13 87% 11/11 3% 12/12 80% 3
GEORGIA Total # Sites =24; (# w/ data =24); # where Prec. Required (25% of Tot.)=6; # w/ Prec. Data=6; #w/4 Comp. Q Prec.Data=0
130210007 9/5 33% 9/ 9 60% 12/12 80% 0/0 0% 3 1
130510017 19/10 67% 10/ 7 47% 11/ 9 60% 0/0 0% 3 1
130892001 12/ 7 47% 9/9 60% 11/10 67% 0/0 0% 3 1
131210032 715 33% 717 47%  12/12 80% 0/0 0% 3 1
132150001 4/2 13% 15/ 9 60%  11/11 73% 0/0 0% 3 1
132450005 8/5 33% 11/11 73%  10/10 67% 0/0 0% 3 1
HAWAII Total # Sites = 5; (#w/ data="5); #where Prec. Required (25% of Tot.)= 1; #w/ Prec. Data=2; #w/4 Comp. Q Prec.Data=0
150031001 13/13 87% 15/15 100%  13/13 87% 4/ 4 2% 4
150032004 13/13 87% 13/13 87%  13/12 80% 717 47% 4
IDAHO Total # Sites =14; (# w/ data =13); # where Prec. Required (25% of Tot.)=4; #w/ Prec. Data=7; #w/4 Comp. Q Prec.Data =0
160010011 13/13 87% 15/15 100% 3/3 20% 0/0 0% 3
160050015 13/12 80%  13/11 73% 2/ 2 13% 0/0 0% 3
160170001 15/15 100%  16/15 100% 212 13% 0/0 0% 3
160270004 0/0 0% 0/0 0% 9/ 9 60% 15/15 100% 2
160550006 10/ 8 53% 12/12 80% 2
160690009 11/11 73% 1 1
160830010 3/3 20% 1
ILLINOIS Total # Sites =25; (# w/ data =25); # where Prec. Required (25% of Tot.)= 6; #w/ Prec. Data=0; #w/4 Comp. Q Prec.Data=0
INDIANA Total # Sites =28; (# w/ data =26); # where Prec. Required (25% of Tot.)=7; #w/ Prec. Data=7; #w/ 4 Comp. Q Prec.Data=0
180431004 53% 2% 0% /10 0% 2 1
180891016 4/ 4 27% 4]/ 4 27% 0/0 0% 0/0 0% 2 1
180950009 2/ 2 13% 5/5 33% 0/0 0% 0/0 0% 2
180970081 6/6 40%  14/14 93% 0/0 0% 0/0 0% 2 1
180970083 9/9 60% 13/13 87% 0/0 0% 0/0 0% 2 1
181411008 2/ 2 13% 0/0 0% 0/0 0% 1

* Total number of precision records reported / Number reported on any 6-day schedule
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1999 PM2.5 Data Completeness, Precision (as of AIRS 7/26/00)

| | 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter [ All4Q's [ Number of [ '99 Mean
STATE SITE | # Precision* | Percent | # Precision* [ Percent [# Precision* | Percent [ # Precision*]| Percent | Complete |Qw/P data] >=13.5
181630006 3/3 20% 0/0 0% 0/0 0% 1 1
IOWA Total # Sites =15; (# w/ data =15); # where Prec. Required (25% of Tot.)=4; # w/ Prec. Data =4; #w/4 Comp. Q Prec.Data = O
191130037 11/ 6 40% 28/14 93% 29/16 100% 28/14 93%
191532520 715 3% 24/14 93% 30/15 100%  25/13 87% 4
191550009 19/10 67%  24/13 87% 2
191630015 18/10 67% 30/15 100%  31/16 100%  30/15 100% 4
KANSAS Total # Sites =13; (# w/ data =13); # where Prec. Required (25% of Tot.)= 3; #w/ Prec. Data =4; #w/4 Comp. Q Prec.Data =0
200910007 6/ 6 40% 11/11 73% 14/12 80% 14/14 93% 4
201070002 6/6 40% 8/ 8 53% 12/12 80% 13/13 87% 4
201730010 10/10 67% 12/12 80% 5/5 3B% 13/13 87% 4
202090021 11/10 67% 15/15 100%  14/14 93% 3 1
KENTUCKY Total # Sites =21; (# w/ data =21); # where Prec. Required (25% of Tot.)=5; #w/ Prec. Data =6; #w/4 Comp. Q Prec.Data =0
210190017 10/10 67% 17 47%  13/13 87%  13/13 87% 4 1
210590014 8/ 8 53% 10/ 7 47% 11/11 73% 12/11 73% 4 1
210670012 9/8 53% 141714 93% 15/15 100% 12/12 80% 4 1
211110043 12/ 8 53% 16/15 100% 14/ 9 60% 0/0 0% 3 1
211950002 8/8 53% 13/13 87% 14/14 93% 9/9 60% 4 1
212270007 10/10 67% 13/13 87%  13/13 87% 15/15 100% 4 1
LOUISIANA Total # Sites =18; (# w/ data =18); # where Prec. Required (25% of Tot.)=5; #w/ Prec. Data=4; #w/4 Comp. Q Prec.Data=3
220171002 13/13 87% 15/15 100% 15/15 100% 15/15 100% 1 4 1
220330009 14714 93% 15/14 9% 15/15 100%  14/14 93% 1 4 1
220550005 13/13 87% 14/14 9% 15/15 100%  14/14 93% 1 4
220710012 12/12 80% 10/10 67% 9/ 9 60% 11/11 73% 4 1
MAINE Total # Sites =13; (# w/ data =12); # where Prec. Required (25% of Tot.)= 3; #w/ Prec. Data =3; #w/4 Comp. Q Prec.Data =0
230050027 5/5 33% 4] 4 27% 12/12 80% 11/11 73% 4
230110016 717 47% 13/13 87% 14/14 93% 9/ 9 60% 4
230190002 0/0 0% 0/0 0% 0/0 0% 5/5 33% 1
MARYLAND Total # Sites =18; (# w/ data =16); # where Prec. Required (25% of Tot.)=5; #w/ Prec. Data = 1; #w/4 Comp. Q Prec.Data=0
245100035 3/2 13% 1 1
MASSACHUSETTS Total # Sites =18; (# w/ data =18); # where Prec. Required (25% of Tot.)=5; #w/ Prec. Data=>5; #w/4 Comp. Q Prec.Data =2
250130016 20/11 73% 29/15 100% 27/14 93% 22/11 73% 1 4 1
250210007 2/1 % 0/0 0% 10/5 33% 26/14 93% 3
250230004 19/ 9 60% 23/12 80% 28/14 93% 13/8 53% 4
250250027 11/ 6 40% 15/ 8 53% 26/14 93% 11/6 40% 4 1
250270020 24114 93% 27/14 93% 27114 93% 23/12 80% 1 4
MICHIGAN Total # Sites =22; (# w/ data =22); # where Prec. Required (25% of Tot.)=6; # w/ Prec. Data=6; #w/4 Comp. Q Prec.Data=0
260650012 23/ 6 40% 17/ 9 60% 26/14 93% 29/15 100% 4
260770008 14/ 7 47%  21/11 3% 20/11 73%  28/15 100% 4 1
260810020 24/11 73% 10/10 67% 13/13 87%  13/13 87% 4 1
261210040 17/ 8 53% 10/10 67% 717 47% 11/11 73% 4
261450018 8/5 33% 16/ 8 53% 20/10 67% 11/ 6 40% 4
261630001 6/6 40% 11/11 73% 10/ 9 60% 3 1
MINNESOTA Total # Sites =21; (# w/ data =21); # where Prec. Required (25% of Tot.)=5; # w/ Prec. Data =3; #w/4 Comp. Q Prec.Data=0
271230866 0/0 0% 13/13 87% 11/11 73% 2
271230868 0/0 0% 0/0 0% 10/10 67%  13/13 87% 2
271377550 5/5 33% 11/11 73% 11/11 73% 3
MISSISSIPPI Total # Sites =16; (# w/ data =16); # where Prec. Required (25% of Tot.)=4; #w/ Prec. Data=3; #w/4 Comp. Q Prec.Data=0
280330002 5/5 33% 13/13 87%  15/15 100% 0/0 0% 3 1
280350004 4/ 4 2%  12/12 80% 11/11 73% 0/0 0% 3 1
281210001 5/5 33% 11/10 67% 10/10 67% 0/0 0% 3 1
MISSOURI Total # Sites =20; (# w/ data =19); # where Prec. Required (25% of Tot.)=5; # w/ Prec. Data=6; #w/4 Comp. Q Prec.Data=1
290210010 9/ 8 53% 23/12 80% 14/ 7 47% 28/14 93% 4
290470026 9/ 9 60% 11/11 73% 13/13 87% 15/15 100% 4
290770032 15/15 100% 15/15 100% 14/14 93% 15/15 100% 1 4
291831002 717 47%  25/13 87%  29/15 100%  29/15 100% 4 1
291892003 0/0 0% 12/12 80% 0/0 0% 0/0 0% 1 1
295100085 0/0 0% 70/15 100% 87/15 100% 2 1
MONTANA Total # Sites = 9; (#w/ data=9); #where Prec. Required (25% of Tot.)= 2; #w/ Prec. Data =2; #w/4 Comp. Q Prec.Data=0
300530018 0/0 0% 0/0 0% 0/0 0% 11/11 73% 1 1
300630024 9/8 53% 15/15 100%  11/11 3% 12/12 80% 4
NEBRASKA Total # Sites =13; (# w/ data =13); # where Prec. Required (25% of Tot.)=3; #w/ Prec. Data =4; #w/4 Comp. Q Prec.Data=1
310550019 0/0 0% 0/0 0% 5/5 33% 3/3 20% 2
310550052 0/0 0% 4] 4 27% 11/11 73% 2
311090022 12/12 80% 12/12 80% 12/12 80% 11/11 73% 1 4
311530007 3/2 13% 9/9 60% 13/13 87% 12/12 80% 4
NEVADA Total # Sites = 7; (#w/ data=7); # where Prec. Required (25% of Tot.)=2; #w/ Prec. Data=1; #w/4 Comp. Q Prec.Data=1
320310016 15/15 100% 15/15 100% 17/15 100% 16/15 100% 1 4
NEW HAMPSHIRE Total # Sites = 9; (#w/data=.); #where Prec. Required (25% of Tot.)=2; #w/ Prec. Data=0; #w/4 Comp. Q Prec.Data=0
NEW JERSEY Total # Sites =19; (# w/ data =19); # where Prec. Required (25% of Tot.)=5; # w/ Prec. Data =2; #w/4 Comp. Q Prec.Data=0
340070003 5/5 33% 15/15 100%  12/12 80% 10/10 67% 4
340390004 6/6 40% 5/5 33% 15/15 100%  15/15 100% 4 1
NEW MEXICO Total # Sites =13; (# w/ data =10); # where Prec. Required (25% of Tot.)=3; #w/ Prec. Data =3; #w/4 Comp. Q Prec.Data=1
350010023 0/0 0% 0/0 0% 13/ 4 27%  56/10 67% 2
350450006 16/ 8 53% 28/12 80% 19/ 8 53% 31/13 87% 4
350490020 22/11 73% 24/11 73% 29/13 87% 33/14 93% 1 4
NEW YORK Total # Sites =42; (# w/ data =33); # where Prec. Required (25% of Tot.)=11; # w/ Prec. Data =10; #w/4 Comp. O Prec.Data=0
360010005 31/16 100%  30/15 100% 2
360050073 5/3 20% 0/0 0% 1 1
360050110 6/3 20% 30/15 100% 2
360470011 8/ 4 27% 0/0 0% 1 1
360556001 11/ 6 40% 30/15 100% 2
360610056 31/16 100%  30/15 100% 2 1
360610062 17/ 9 60% 30/15 100% 2 1
360632008 31/16 100% 30/15 100% 2 1
360671015 31/16 100% 30/15 100% 2
360810094 12/ 6 40%  30/15 100% 2
NORTH CAROLINA Total # Sites =35; (# w/ data =35); # where Prec. Required (25% of Tot.)=9; # w/ Prec. Data=11; # w/4 Comp. Q Prec.Data=1
370210034 12/12 80%  13/13 87% 14/14 9% 12/12 80% 1 4 1

* Total number of precision records reported / Number reported on any 6-day schedule
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1999 PM2.5 Data Completeness, Precision (as of AIRS 7/26/00) 3

| | | 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter [ All4Q's [ Number of [ '99 Mean
STATE SITE | # Precision* | Percent | # Precision* [ Percent [# Precision* | Percent [ # Precision*]| Percent | Complete |Qw/P data] >=13.5
370510009 0/0 0% 0/0 0% 10/10 67%  13/13 87% 2 1
370670024 14/13 87% 15/14 93% 10/10 67% 14/8 53% 4 1
370710016 0/0 0% 0/0 0% 14/14 93% 13/13 87% 2 1
370810009 0/0 0% 0/0 0% 0/0 0% 3/3 20% 1 1
371190034 13/13 87% 14/13 87% 4/ 4 27% 0/0 0% 3 1
371190040 0/0 0% 0/0 0% 8/8 53% 10/10 67% 2 1
371210001 0/0 0% 0/0 0% 12/12 80% 12/12 80% 2 1
371290009 0/0 0% 0/0 0% 11/11 73% 13/13 87% 2
371470005 0/0 0% 0/0 0% 13/12 80% 717 47% 2 1
371830014 0/0 0% 0/0 0% 8/8 53% 13/13 87% 2 1
NORTH DAKOTA Total # Sites = 7; (#w/ data=7); # where Prec. Required (25% of Tot.)=2; #w/ Prec. Data=2; #w/4 Comp. Q Prec.Data=1
380171004 12/ 7 47%  18/10 67% 25/13 87% 30/15 100% 4
380570004 15/12 80% 11/11 73% 13/13 87% 14/14 93% 1 4
OHIO Total # Sites =37; (#w/ data =37); # where Prec. Required (25% of Tot.)=9; #w/ Prec. Data=5; #w/4 Comp. Q Prec.Data=0
390170003 14/14 93% 15/15 100%  15/15 100% 9/9 60% 4 1
390610014 8/8 53% 15/14 9B% 15/14 9% 11/11 73% 4 1
390610041 2/2 13% 15/15 100%  15/15 100%  14/14 93% 4 1
390811001 0/0 0% 0/0 0% 11/11 73% 5/5 33% 2 1
391530017 13/13 87% 15/15 100% 15/15 100% 6/ 6 40% 4 1
OKLAHOMA Total # Sites =24; (# w/ data =19); # where Prec. Required (25% of Tot.)= 6; # w/Prec. Data=>5; #w/4 Comp. Q Prec.Data =0
400219002 5/5 33% 717 47% 2
400310648 0/0 0% 5/5 33% 0/0 0% 1
400470554 0/0 0% 10/10 67% 0/0 0% 1
401090035 0/0 0% 5/5 33% 0/0 0% 1
401430110 0/0 0% 5/5 33% 0/0 0% 1
OREGON Total # Sites =27; (# w/ data =27); # where Prec. Required (25% of Tot.)=7; #w/Prec. Data=7; #w/4 Comp. Q Prec.Data=0
410290133 0/0 0% 21/13 87%  13/13 87% 15/15 100% 3
410330107 0/0 0% 13/13 87% 1
410370001 0/0 0% 0/0 0% 0/0 0% 15/15 100% 1
410390060 0/0 0% 26/13 87% 24112 80% 28/15 100% 3
410510080 0/0 0% 27/14 93% 14/14 93% 13/12 80% 3
410650007 2/ 2 13% 1
410671003 1/1 7% 14/14 93% 2
PENNSYLVANIA Total # Sites =37; (# w/ data =35); # where Prec. Required (25% of Tot.)=9; #w/ Prec. Data=9; #w/4 Comp. Q Prec.Data =0
420030008 0/0 0% 0/0 0% 1/1 % 10/ 2 13% 2 1
420030064 713 20% 11/ 3 20% 14/ 3 20% 10/ 2 13% 4 1
420031301 0/0 0% 3/3 20% 4/ 4 27%  13/10 67% 3 1
420450002 6/6 40%  12/12 80%  13/13 87%  13/13 87% 4
420692006 6/6 40% 717 47%  10/10 67% 12/12 80% 4
420710007 5/5 33% 10/10 67% 6/6 40% 12/12 80% 4 1
421010004 5/3 20% 5/5 33% 9/9 60% 13/12 80% 4 1
421250005 9/9 60% 8/8 53% 0/0 0% 6/6 40% 3 1
421330008 5/5 3% 11/11 73% 5/5 33% 13/13 87% 4 1
PUERTO RICO Total # Sites = 9; (#w/ data=9); #where Prec. Required (25% of Tot.)= 2; #w/ Prec. Data=0; #w/4 Comp. Q Prec.Data=0
RHODE ISLAND Total # Sites = 7; (#w/ data=7); #where Prec. Required (25% of Tot.)=2; #w/ Prec. Data=2; #w/4 Comp. Q P