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EXECUTIVE SUMMARY

Many i nportant EPA decisions are based on the nationw de anbi ent
air nmonitoring data obtained by the State and Local agencies. This
data is collected by approxi mately 5,000 anbient air sanplers which
make up the State and Local Air Mnitoring Stations (SLAVS)
network. Data collected are used by the EPAto aid in planning the
Nation’s air pollution control strategy and to nmeasure achi evenent
toward neeting the national anbient air quality standards (NAAQS).
Unfortunately, not all data are acconpanied by estimtes of its
quality. To assure the nost know edgeabl e and effective use of the
data, the quality of the national nonitoring data should be
determ ned and made known to all data users. The Code of Federal
Regul ations (CFR), Part 58, directed that precision and accuracy
checks be incorporated by the State and Local agencies to verify
the quality of the collected data.

Precision is used in the sense of “repeatability of measurenent
val ues under specified conditions.” Accuracy is used in the sense
of a neasure of “closeness to the truth.” The CFR requires that
measures of data quality be reported on the basis of ‘reporting
organi zation.’” A reporting organization is defined as a State or
subordi nate organi zation within a State which is responsible for a
set of stations which nmonitor the sane pollutant and for which
preci sion and accuracy assessnents can be. States nust define one
or nore reporting organi zati ons for each pollutant such that each
nmonitoring station in the State SLAMS network is included in one,
and only one, reporting organization. The quality assurance
guidelines for precisionis +/- 15 %and the guideline for accuracy
is +/- 20 % (see the Quality Assurance Handbook for Air Pollution

Measur enment Systens, Volune Il, section 2.0.11).

A review of the yearly 1995 data for the six criteria pollutants:

Ozone (O) Sul fur D oxide (SO)
Car bon Monoxi de (CO Ni trogen Di oxi de (NGO,
Particles (PM,) Lead (Pb)

was performed on the precision and accuracy data for reporting
organi zations as reported to the EPA' s Aeronetric Information
Retrieval System (Al RS) database. This review yielded a nationa
average with upper and |l ower probability limts for each poll utant
which holds 95% of the stations data (see Chapter 40 Code of
Federal Regulations Part 58, Appendix A Section 5 for exact
speci fications and fornul as).

A national review revealed that the overall quality of the nation’s
anbient air is within acceptabl e guidelines. The national average
of the precision probability Ilimts is -7.0 and +7.5 and the
national average of the accuracy probability limts for level | was
-6.9 and +6.0 and level Il was -5.6 and +4.4 respectfully. These
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nunbers were taken by averaging all reporting organizations yearly
l[imts for the pollutants.

The national review can be further aggregated into specific
pol | ut ants. The precision results for the 150 reporting
organi zations sanpling for ozone average -6.0 and +5.09. The
precision results for the 134 reporting organizations sanpling for
sul fur dioxide average -7.3 and +6.7. The precision results for
the 91 reporting organizations sanpling for nitrogen dioxide
average -8.7 and +8.8. The precision results for the 105 reporting
organi zati ons sanpling for carbon nonoxi de average -4.5 and +6. 2.
The precision results for the 171 reporting organi zati ons sanpling
for particul ates average -8.4 and +9. 8.

A Regional review on the 1995 yearly precision and accuracy data
was also performed. The national percentage of Reporting
Organi zations submtting data wthin acceptable guidelines for
ozone is 99.33 % The national precision percentage for carbon
nonoxi de is 97.14% The national precision percentage of Reporting
Organi zations submtting acceptable precision data for nitrogen
di oxide is 90.11% The national precision percentage for sulfur
dioxide is 91.79% The national precision percentage for
particulates with a dianmeter of ten mcrons or less is 78.95%

The national percentage of Reporting Organizations submtting data
W thin acceptable guidelines for ozone is 95.95 % The nationa
accuracy percentage for carbon nonoxide is 98.27% The nationa
accuracy percentage for nitrogen dioxide is 89.13% The nati onal
accuracy percentage for sulfur dioxide is 88.57% The nationa
accuracy percentage for particulates with a dianmeter of ten m crons
or less is 99.25%

This docunment fulfills the requirenment within the 40 CFR Part 58
Appendix A for an annual report concerning the precision and
accuracy data submtted to the EPA from the State and Local
Agenci es.
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INTRODUCTION

Many i nportant EPA decisions are based on the anbient air quality
nonitoring data obtained by the State and Local agencies. This data
is collected by the approximately 5,000 anbient air sanplers which
make up the State and Local Air Mnitoring Stations (SLAVS)
network. Data collected and reported to the Aeronetric Information
Retrieval System (AIRS) are used by the EPA to aid in planning the
Nation’s air pollution control strategy and to nmeasure achi evenent
toward neeting national anmbient air quality standards (NAAQS).
Further, the data in AIRS are nmade available to nunerous
requestors, who may use the data for various research projects,
speci al studies, or other purposes.

Prior to the May 10, 1979 pronul gati on of the Regul ations set forth
in chapter 40 of the Code of Federal Regulations (40 CFR) Part 58
(Federal Register notice: 44 FR 27558-27604), the quality assurance
and quality control practices of State and Local agencies were
strictly voluntary; although many forns of gui dance and assi stance
had been provided by the EPA Regional offices and the Nationa
Exposure Research Laboratory (formally the Environnmental Monitoring
Systens Laboratory), Research Triangle Park, North Carolina.
Consequently, there was a wi de diversity anong the State and Local
agencies in the scope and effectiveness of their QA program

Unfortunately, not all data are acconpanied by estimtes of its
quality. To assure the nost know edgeabl e and effective use of the
data, the quality of the national nonitoring data should be
determ ned and nmade known to all data users. The Code of Federal
Regul ations, Part 58, directed that precision and accuracy checks
be incorporated by the State and Local agencies to control and
evaluate the quality of the coll ected data.

BACKGROUND

Precision is used in 40 CFR Part 58, Appendices A and B, in the
sense of “repeatability of nmeasurenent values under specified
conditions.” Since specified conditions may vary considerably,
there are many levels of repeatability or precision. For exanple,
wth an automated continuous air pollution sensor, the random
fluctuations in response over a short tine (e.g., within a mnute)
when an instrument is measuring a gas of constant poll utant
concentration is a very ‘local’ measurenent of precision. Another
measure of repeatability would be the variation of one point
preci sion checks nade at biweekly intervals on the sane instrunent
(I'nstrunment Precision).

Accuracy is used in 40 CFR Part 58, Appendices A and B, in the
sense of a neasure of “closeness to the truth.” Deviations from



the truth result from both random errors and systenmatic errors.

Precision is associated with the random errors. The average
i naccuracy, or bias, of a neasurenent process over sone tine or set
of conditions is associated with the systematic error. For

exanple, the systematic error of a given instrunent is associated
wi th average accuracy for that instrument over sone specified
period of tine.

Al though the ultimate truth cannot be known, the values of the

standards determned by National |Institute of Science and
Technology (NI ST) or other nationally recognized neasurenent
standards body are accepted as ‘truth’. 1In assessing the accuracy

of measurenents of an air pollution nonitoring agency, neasurenents
are made through the inplenentation of independent audits in which
t he neasurenent systens are challenged with standards (nmaterials or
devices) having traceability as directly as possible to N ST
st andar ds.

Section 3 of Appendix Ain 40 CFR Part 58, requires that neasures
of data quality be reported on the basis of ‘reporting
organi zation.’” A reporting organization is defined as a State or
subordi nate organi zation within a State which is responsible for a
set of stations which nmonitor the sane pollutant and for which
preci sion and accuracy assessnents can be. States nust define one
or nore reporting organi zations for each pollutant such that each
nmonitoring station in the State SLAMS network is included in one,
and only one, reporting organization. Agency precision and
accuracy is the average values of all the instrunents within a
reporting organization during the calendar quarter or cal endar
year. Each reporting organization shall be defined such that
preci sion or accuracy anong all stations in the organi zation can be
expected to be reasonably honbgeneous, as a result of comon
factors. Common factors that should be considered by States in
defining reporting organizations include: (1) operation by a
common teamof field operators, (2) common calibration facilities,
and (3) support by a common | aboratory or headquarters.

The precision and accuracy checks conducted by reporting
organi zati ons are one conmponent of a quality assurance program At
the local |evel, the precision and accuracy data enable reporting
organi zations to identify aspects of their quality assurance
prograns that may need strengthening. They also enable the EPA to
determine ways in which the quality of anbient data can be
i nproved, such as additional research on nmeasurenent procedures,
increased quality control for certain types of neasurenents, or
techni cal assistance to areas of the country needing inproved
quality control

There are other potential uses of the precision and accuracy data.
First, when determning whether a site neets a National Anbient Ar



Quality Standard (NAAQS), it may be useful for decision nakers to
know to what extent a concentration reported as either above or
bel ow the standard is the result of neasurenent error. Second

when setting NAAQS, policy makers nust estimate the protection
afforded by existing and revised anbient standards on either a
nati onal or regional basis. This judgnent may be influenced by
measur enent uncertainties.

Finally, the 1990 Cean Air Act Amendnents (CAAA) identified
nonattai nnent areas for pollutants. These nonattai nment areas were
classified by levels of pollutant concentration in the atnosphere
(margi nal, noderate, serious, severe, and extrene). For an area or
site to change its classification, it nust show reductions in
pol l utant concentration levels. The nonitoring data nust be of
acceptable quality to support the reclassification of nonattai nnent
areas or for attainment areas to Dbecone classified as
nonattai nnent .

CURRENT REGULATIONS

Precision of Automated Methods

A one-point precision check mnust be carried out at |east
once every 2 weeks on each automated analyzer used to neasure
SO, NGO, O,, and CO The precision check is nmade by chall engi ng
the anal yzer with a precision check gas of known concentration
between 0.08 and 0.10 parts per mllion (ppm for SO, NO, G
anal yzers and between 8 and 10 ppmfor CO analyzers. To check
t he precision of SLAMS anal yzers operating on ranges higher than
1.0 ppmfor SO, NO, O or 0 to 100 ppmfor CO precision check
gases of appropriately higher concentration can be used once
approved by the appropriate Regional Adm nistrator or designee.
However, the results of precision checks at concentration |evels
ot her than those stated need not be reported to EPA

Except for certain CO analyzers (40 CFR Part 58), anal yzers nust
operate in their normal sanpling node during the precision check,
and the test atnosphere nust pass through all filters, scrubbers,
conditioners, and other conponents used during normal anbient
sanpling and as nuch of the anmbient air inlet system as is
practicable. If a precision check is made in conjunction with a
zero or span adjustnent, it nust be made prior to such zero or span
adj ustments. Random zation of the precision check with respect to
time of day, day of week, and routine service and adjustnents is
encour aged where possible. Report the actual concentrations of the
preci sion check gas and the correspondi ng concentrations indicated
by the analyzer. The percent differences between these
concentrations are used to assess the precision of the nonitoring
data (Reference 3).



Accuracy of automated methods

Each cal endar quarter (during which analyzers are operated), audit
at |l east 25 percent of the SLAMS anal yzers that nonitor for SO,
NO, O, or QO such that each analyzer is audited at | east once per
year. If there are fewer than four analyzers for a pollutant
within a reporting organization, randomy reaudit one or nore
anal yzers so that at |east one analyzer for that pollutant is
audi ted each cal endar quarter. Were possible, if there are fewer
than 4 anal yzers, EPA strongly encourages nore frequent auditing,
up to an audit frequency of once per quarter for each SLAMS
anal yzer.

The audit is made by challenging the analyzer with at |east one
audit gas of known concentration fromeach of the follow ng ranges
that fall wthin the neasurenment range of the analyzer being
audi t ed:

Concentration range, ppm

Audit Level SO, O NGO, CO

[ 0.03-0.08 0.03-0.08 3- 8
1 0. 15-0. 20 0. 15-0. 20 15 - 20
I I I 0. 35-0. 45 0. 35-0. 45 35 - 45
V. ... . 0.80-0.90 @ --------- 80 - 90

NO, audit gas for chem | um nescence-type NO analyzers nust also
contain at |east 0.08 ppm NO

Precision of manual methods

For each network of manual nethods, select one or nore nonitoring
sites within the reporting organi zation for duplicate, collocated
sanpling as follows: for 1 to 5 sites, select 1 site; for 6 to 20
sites, select 2 sites, and for over 20 sites, select 3 sites. This
sel ection should be reviewed periodically to ensure all new NAAQS
updates are included (i.e., proposed PM ; regul ations). Wer e
possi ble, additional collocated sampling is encouraged. For
particul ate matter, a network for neasuring PM, shall be separate
froma TSP network. Sites having annual nean particulate matter
concentrations anong the highest 25 percent of the annual nean
concentrations for all the sites in the network nust be selected
or, if such sites are inpractical, alternate sites approved by the
Regi onal Adm ni strator may be sel ect ed.

In determ ning the nunber of collocated sites required, nonitoring
networks for Pb should be treated i ndependently from networks for
particul ate matter, even though the separate networks may share one
or nore comon sanplers. However, a single pair of sanplers
collocated at a common-sanpler nonitoring site that neets the
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requirenments for both a collocated lead site and a collocated
particulate matter site may serve as a collocated site for both
networks. The two collocated sanplers nust be within 4 neters of
each other, and particulate matter sanplers nust be at |east 2
meters apart to preclude airflow interference. Calibration,
sanpl ing and anal ysis nust be the same for both collocated sanplers

and the sane as for all other sanplers in the network. For each
pair of collocated sanplers, designate one sanpler as the primary
sanpl er whose sanples wll be used to report air quality for the

site, and designate the other as the duplicate sanpler. Each
duplicate sanpler nust be operated concurrently with its associ ated
routine sanpler at |east once per week. The operation schedul e
shoul d be selected so that the sanpling days are distributed evenly
over the year and over the 7 days of the week. The every-6-day
schedul e used by many nonitoring agencies is reconmmended. Report
the measurenents from both sanplers at each collocated sanpling
site, including neasurenents falling below the specified [imts.
The percent differences in neasured concentration (ug/nf) between
the two collocated sanplers are used to cal cul ate precision.

Accuracy of manual methods

The accuracy of manual sanpling nethods is assessed by auditing a
portion of the neasurenent process. For particulate matter nethods,
the flow rate during sanple collection is audited. For SO, and NG
nmet hods, the anal ytical neasurenment is audited. For Pb nethods, the
flow rate and anal yti cal nmeasurenent are audit ed.

Particul ate matter methods. Each cal endar quarter, audit the flow
rate of at |east 25 percent of the sanplers such that each sanpler
is audited at |east once per year. If there are fewer than four
sanplers within a reporting organi zation, randomy reaudit one or
nmore sanplers so that one sanpler is audited each cal endar quarter.
Audit each sanpler at its nornmal operating flow rate, using a flow
rate transfer standard. The flow rate standard used for auditing
must not be the sane flow rate standard used to calibrate the
sanpler. However, both the calibration standard and the audit
standard may be referenced to the sanme primary flow rate standard.
The flow audit should be schedul ed so as to avoid interference with
a schedul ed sanpling period.

Report the audit flow rates and the corresponding flow rates
indicated by the sanpler's normally used flow indicator. The
percent differences between these flow rates are used to cal cul ate
accuracy. Great care nust be used in auditing high-volune
particulate matter sanplers having flow regulators because the
i ntroduction of resistance plates in the audit flow standard device
can cause abnormal flow patterns at the point of flow sensing. For
this reason, the flow audit standard should be used with a nornma
filter in place and wthout resistance plates in auditing



fl owregul ated hi gh-vol une sanplers, or other steps should be taken
to assure that flow patterns are not perturbed at the point of flow
sensi ng.

SO, Manual Methods. Prepare the audit solutions from a working
sulfite-tetrachloronercurate (TCM solution as described in section
10.2 of the SO, Reference Method (appendix A of part 50 of this
chapter). These audit sanples nust be prepared independently from
the standardi zed sulfite solutions used in the routine calibration
procedure. Sulfite-TCM audit sanples nust be stored between 0 and
5 degrees Celsius and expire 30 days after preparation. Prepare
audit samples in each of the concentration ranges of 0.2-0.3

0.5-0.6, and 0.8-0.9 pg SO/ m . Analyze an audit sanple in each of
the three ranges at | east once each day that sanples are anal yzed
and at Jleast twice per calendar quarter. Report the audit
concentrations (in pg SO/m) and the corresponding indicated
concentrations (in pg SO/m ). The percent differences between
t hese concentrations are used to cal cul ate accuracy.

NO, Manual Methods. Prepare audit solutions froma working sodi um
nitrite solution as described in the appropriate equival ent net hod.
These audit sanples nust be prepared independently from the
standardi zed nitrite solutions used in the routine calibration
procedure. Sodiumnitrite audit sanples expire in 3 nonths after
preparation. Prepare audit sanples in each of the concentration
ranges of 0.2-0.3, 0.5-0.6, and 0.8-0.9 pg NO/m . Analyze an audit
sanple in each of the three ranges at |east once each day that
sanples are analyzed and at |east tw ce per calendar quarter.
Report the audit ~concentrations (in pg NO/mM) and the
correspondi ng indicated concentrations (in pg NO/m ). The percent
di fferences between these concentrations are used to calculate
accuracy.

Pb Manual Methods. For the Pb Reference Method (appendix G of 40
CFR part 50, the flow rates of the high-volune Pb sanplers shall be
audited as part of the TSP network using the sane procedures. For
agenci es operating both TSP and Pb networks, 25 percent of the
total nunber of high-volune sanplers are to be audited each
quarter. Each calendar quarter, audit the Pb Reference Mthod
anal yti cal procedure using glass fiber filter strips containing a
known quantity of Pb.

These audit sanple strips are prepared by depositing a Pb sol ution
on 1.9 cmby 20.3 cm ( 3/4 inch by 8 inch) unexposed gl ass fiber
filter strips and allowing them to dry thoroughly. The audit
sanpl es nust be prepared using batches of reagents different from
those used to calibrate the Pb anal ytical equi pnment bei ng audited.

Prepare audit sanples in the foll ow ng concentration ranges:
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Equi val ent

Pb concentration anbi ent Pb
Range pg/ strip concentration
{1} ng/ni
1 . 100- 300 0.5-1.5
2 600- 1000 3.0-5.0

{1} Equivalent anbient Pb concentration in pg/n? is based on
sanpling at 1.7 n¥/mn for 24 hours on a 20.3 cmX25.4 cm (8 i nchX10
inch) glass fiber filter.

Audit sanpl es nust be extracted using the sanme extraction procedure
used for exposed filters. Analyze three audit sanples in each of
the two ranges each quarter sanples are analyzed. The audit sanple
anal yses shall be distributed as nuch as possible over the entire
cal endar quarter. Report the audit concentrations (in pg Pb/strip)
and the corresponding neasured concentrations (in pg Pb/strip)
using wunit code 77. The percent differences between the
concentrations are used to cal cul ate anal ytical accuracy.

The accuracy of an equivalent Pb nethod is assessed in the sane
manner as for the reference nethod. The flow auditing device and Pb
anal ysis audit sanples nust be conpatible with the specific
requi renents of the equival ent nethod.

QUALITY ASSURANCE GUIDELINE

The stated guideline for determ ning conpliance to precision and
accuracy guidelines is found is the Quality Assurance Handbook
Vol ume 2, Section 2.0.11 which states, “As a goal, the 95%
probability limts for precision (all pollutants) and TSP accuracy
should be less than +/- 15% At 95% probability limts, the
accuracy for all other pollutants should be less than +/- 20%”

The coll ected data can be taken fromthe EPA Aeronetric Information

Retrieval System (AIRS), Air Quality Subsystem precision/accuracy
reporting organization summary report.

DATA RESULTS

National Review

Each Reporting Organi zation submtted data for 1995 into the EPA s

Aeronetric Information Retrieval System (A RS) database. Al RS
cal cul ated yearly average precision and accuracy acceptance limts
for each Reporting Organization (Section 5, reference 3). The

cal cul ati on was based upon data submtted fromJanuary 1, 1995 to
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Decenber 31, 1995. The percentages are based upon the yearly
preci sion and accuracy (P& results. A reporting organization is
said to be outside of the acceptable quality assurance |limts if
either of the upper probability limt or lower probability limt is
outside of the acceptable quality assurance limt. Al reporting
organi zation acceptance limts were then averaged for a national
results profile. The national results were aggregated into
separate categories for automati c and manual nethods of sanpling.

The national results indicate the precision and accuracy data
average well wthin the quality assurance guidelines. Al of the
criteria pollutant’s precision acceptance limts average nationally
at -7.0 and +7.5 respectfully. The criteria pollutant’s accuracy
acceptance limts average nationally for level | at -6.9 and +6.0
and level Il at -5.6 and +4.4 respectfully. (Note: The precision
and accuracy data for |lead was excluded from these cal cul ati ons.
The standard for lead is 1.5 ug/n?¥ but the national average
concentration (the arithnmetic nmean of the maximum quarterly
concentration as reported in the EPA National Trends Report) is
0. 04 ug/ n?. This represents only 2.6 percent of the standard

These calculations and the | ead program are being evaluated for
revision to show a true representation of the | ead sanplers.

Automated Methods

Table 1.0 shows the national precision summary for autonated
met hods. Al |l of the automated net hods averaged together nationally
yield a precision average of -6.6 for the |ower probability limt
and +6.9 for the upper probability limt. Each of the four
pollutants were al so revi ewed separately. There were 150 Reporting
Organi zations sanpling for ozone (O) and the national precision
average for ozone is -6.0 and +5.09. There were 134 Reporting
Organi zations sanpling for sulfur dioxide (SO) and the national
preci sion average for sulfur dioxide is -7.3 and +6.7. There were
91 Reporting Organi zations sanpling for nitrogen dioxide (NG) and
the national precision average for nitrogen dioxide is -8.7 and
+8.8. There were 105 Reporting Organizations sanpling for carbon
nonoxi de (CO) and the national precision average for carbon di oxide
is -4.5 and +6. 2.

The national accuracy averages are within the acceptable quality
assurance limts. The accuracy averages are separated by
concentration level. The national average for level | accuracy for
automated nethods is -7.7 and +6. 4. The national average for
Il evel 11 accuracy for automated nethods is -5.6 and +4.4. The
nati onal average for level 11l accuracy for automated nethods is
-5.6 and +4.2. Table 1.0 shows the national summary of accuracy
for automated nethods.

There were 73,986 precision audits for automated nethods and 4, 364
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accuracy audits for automated methods in 1995 performed by a total
of 2,356 anal yzers.

Manual Methods

Table 2.0 shows the national summary of precision for nmanual

met hods. The national precision average for particulates with
di aneters under 10 mcrons (PMy) is -8.4 for the |lower probability
[imt and +9.8 for the upper probability limt. The nationa

precision average for lead (Pb) reflect the current nonitoring
procedures which are currently under revision. The standard for
lead is 1.5 ug/n?¥ but the national average concentration (the
arithnmetic mean of the maxi mum quarterly concentration as reported
in the EPA National Trends Report) is 0.04 ug/nt. This represents
only 2.6 percent of the standard. The |ow nunbers on the table
represent precision and accuracy cal cul ati ons which are based upon
t hese very | ow concentrations which in turn lead to a high nunber
of reporting organi zations submtting precision results outside of
the acceptable limts. These calculations are being revised to
show a true representation of the precision of |ead sanplers.

The national accuracy averages are within the acceptable quality
assurance guidelines. The accuracy averages are separated by
concentration level. The national average for level | accuracy for
manual nethods is -5.5 and +5.0. The national average for |evel
Il accuracy for manual nmethods is -6.2 and +4.5. The nationa
average for level 11l accuracy for manual nmethods is -9.8 and +6. 6.
It is noted that there are two separate accuracy audits for |ead.
One audit concerns the analytical chem cal analysis and the other
concern a fl ow check

Regional Review

Table 3.0 sunmarizes the regional precision results. For automated
met hods, the precision percentages ranged from 90% to 99% of the
Reporting Organizations submtting data within acceptable quality
assurance limts. The percentages are based upon the yearly
precision results for the reporting organizations. A reporting
organi zation is said to be outside of the acceptable quality
assurance limts if either the upper Iimt or lower limt is
out side of the acceptable quality assurance guideline.

The table shows the total nunber of Reporting Organizations
sanpling for each specific pollutant as well as how many submtted
data within acceptable quality assurance guidelines. For exanple,
of the 150 reporting organizations sanpling for ozone, 149
submtted yearly data wthin acceptable quality assurance limts
which is 99.33 % The national percentage for carbon nonoxide is
97.14% The national percentage for nitrogen dioxide is 90.11%
The national percentage for sulfur dioxide is 91.79% The nati onal
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percentage for particulates with a dianmeter of ten mcrons or |ess
is 78.95%

Table 4.0 summari zes the regional accuracy results. For automated
met hods, the accuracy percentages ranged from 88% to 98% of the
reporting organi zations submtting data within acceptable quality
assurance limts. The percentages are based upon the yearly
accuracy results for the reporting organizations.

The national percentage of reporting organizations submtting
acceptabl e data of ozone is 95.95 % The national percentage for
carbon nonoxide is 98.27% The national percentage for nitrogen
dioxide is 89.13% The national percentage for sulfur dioxide is
88.57% The national percentage for particulates with a dianeter
of ten mcrons or less is 99.25% The national percentage for |ead
is separated into two distinct accuracy audit categories. The
nat i onal percentage of reporting organizations submtting
acceptable data of lead from an analytical |aboratory audit is

83. 33% The national percentage of reporting organizations
subm tting acceptable data of lead from an annual flow audit is
100% respectfully. Table 5.0 offers an explanation of the

term nol ogy used in the tables.
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Table 1.0 National Results for Precision and Accuracy Data for Automated Methods
Pollutant Number Precision ] Precision Number Number Number
Reporting Lower Upper Precision | Analyzers {| Accuracy
Organizations Limit Limit Checks Audits

03 150 -6.0 59 26,431 933 1,727 -6.2 57 -4.6 3.8 -45 3.6

SO2 134 -73 6.7 19,271 559 1,037 -9.1 52 -7.2 4.3 -7.3 4.3

NO2 91 -87 8.8 10,546 370 697 -9.8 7.7 -6.9 51 -6.3 45

CcO 105 -45 6.2 17,738 494 903 -56 7.0 -39 45 -4.2 4.3
National n/a -6.6 6.9 73,986 2,356 4,364 -7.7 6.4 -5.6 4.4 -5.6 4.2
Totals

and
Average

Note: The Upper and Lower Limits represent nationa averages of the 95% probability limitsfor the yearly data. For example: The value 5.9 is the national yearl
average for the upper precision limit of all the data submitted by the 150 reporting organizations sampling for ozone; 95% of the ozone data would be define
between the upper and lower probability limit of -6.0 and +5.9.
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Table 2.0 National Results for Precision and Accuracy Data for Manual Methods

Pollutant Number Precision | Precision Number Number Number
Reporting Lower Upper | Collocated | Collocated | Accuracy
Organizations Limit Limit Sites Samples Audits

Pb 55 -21.0 16.4 73 3,122 452 -8.8 6.0 -9.0 6.1 -9.8 6.6

Class A

Pb 58 n/a n/a n/a n/a 272 -3.8 45 -34 3.0 - -

Class F

National n/a -14.7 13.1 411 15,985 5,101 -55 5.0 -6.2 45 -9.8 6.6
Totals
and
Average

Note: The Upper and Lower Limits represent national averages of the 95% probability limitsfor the yearly data. For example: The value 9.8 is the national yearl
average for the upper precison limit of dl the data submitted by the 171 reporting organizations sampling for PM10; 95% of the data is defined by the upper an
lower probability limits of -8.4 and +9.8.
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Table 3.0 Percentage of Regional Reporting Organizations Submitting Data
Within the Acceptable Quality Assurance Precision Limits

100 95 82 92 82 0
100 100 92 96 82 0
100 100 80 70 71 0
100 88 83 100 60 0
100 100 100 100 85 0
100 93 20 82 73 NR
87.5 100 100 80 100 0
*Notel | 149/150 | 102/105 | 82/91 | 123/134 | 135/171 2/17
NAT. | 99.33% | 97.14% | 90.11% | 91.79% | 78.95% | 11.76 %
AVG. **Note 2
I Automated Methods Manual Methods

" Note 1: The percentages are based upon the yearly P& A results. A reporting organization is said to be outside of the acceptable qualit
wssurance limits if either and/or both of the upper limit or lower limit is outside of the acceptable quality assurance limit. The natione
werage represents the number of reporting organizations submitted data within acceptable limits divided by the toal number of reportin
yrgani zations submitting data.

*Note 2: The percentages for Lead (Pb) are due to the current procedures for monitoring which are under revision and will be correctec
"he standard for Lead is 1.5 ug/m? but the national average concentration (the arithmetic mean of the maximum quarterly concentration a
eported in the EPA National Trends Report) is0.04 ug/m®. This represents only 2.6 percent of the standard. The low numbers on the tabl:
epresent precision calculations which are based upon these very low concentrations which in turn lead to a high number of reportin
yganizations submitting P& A results outside of the acceptable limits. Thisis evident in the fact that only 17 reporting organizations ha
ralid data to report and only two were within acceptable guidelines. These calculations are being revised to show atrue representation o
he precision of Lead samplers.

** There were three reporting organizations and each submitted data outside the stated guidelines.
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Table 4.0 Percentage of Regional Reporting Organizations Submitting Data
Within the Acceptable Quality Assurance Accuracy Limits

100 100 75 100 100 100 100
100 100 80 89 100 0 100
100 89 60 69 100 100 100
100 100 100 86 100 66 100
66 100 100 100 89 100 100
100 100 100 100 100 100 100
75 100 100 80 100 NR NR
100 100 100 100 100 100 100
*Note 1 71/74 57/58 41/46 62/70 133/134 15/18 22/22
NAT. 95.95% | 98.27 % | 89.13% | 88.57% | 99.25% | 83.33% | 100 %
AVG. ** Note 2
I Automated Methods Manual Methods

Jote 1: The percentages are based upon the yearly P& A results. A reporting organization is said to be outside of the acceptable quality assurance limit
seither and/or both of the upper limit or lower limit is outside of the acceptable quality assurance limit. The national average represents the number ¢
eporting organi zations submitted data within acceptable limits divided by the toal number of reporting organizations submitting data.

Jote 2: The percentagesfor Lead (Pb) are due to the current procedures for monitoring which are under revision and will be corrected. The standard fo
.ead is 1.5 ug/m® but the national average concentration (the arithmetic mean of the maximum quarterly concentration as reported in the EPA Natione
“rends Report) is 0.04 ug/m®. Thisrepresents only 2.6 percent of the standard. The low numbers on the table represent precision calculations which ar
¥ased upon these very low concentrations which in turn lead to a high number of reporting organizations submitting P& A results outside of the acceptabl
imits. These calculations are being revised to show atrue representation of the accuracy of Lead samplers.
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Table 5.0 Explanations of the terms for Tables 1, 2, 3, and 4

Title

Pollutant

Number Reporting
Organizations

Precision Lower Limit

Precision Upper Limit

Number Precision Checks

Number Analyzers

Number Accuracy Audits

Audit Level | Lower Limit

Audit Level | Upper Limit

Audit Level 2 Lower Limit

Audit Level 2 Upper Limit

Audit Level 3 Lower Limit

Audit Level 3 Upper Limit

Number Collocated Sites

Explanation

This will be one of the six criteria pollutants - Ozone, Sulfur
Dioxide, Carbon Monoxide, Nitrogen Dioxide, Particles, Lead

This is the total number of reporting organizations that
submitted data into the EPA’s Aerometric Information
Retrieval System (AIRS) database for that particular
pollutant

This is the lower limit for precision checks which represent
the lower boundary of the 95% probability limits

This is the upper limit for precision checks which represent
the upper boundary of the 95% probability limits

This is the total number of precision checks performed on
that particular pollutant within that specific year

The total number of analyzers that monitored that particular
pollutant within that specific year

The total number of accuracy audits performed during that
specific year

This is the lower boundary of the 95% probability limits for
the level one audit as defined by 40CFR58, Appendix A

This is the upper boundary of the 95% probability limits for
the level one audit as defined by 40CFR58, Appendix A

This is the lower boundary of the 95% probability limits for
the level two audit as defined by 40CFR58, Appendix A

This is the upper boundary of the 95% probability limits for
the level two audit as defined by 40CFR58, Appendix A

This is the lower boundary of the 95% probability limits for
the level three audit as defined by 40CFR58, Appendix A

This is the upper boundary of the 95% probability limits for
the level three audit as defined by 40CFR58, Appendix A

This is the total number of collocated sites within the
pollutants network of monitors
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Table 5.0 Explanations of the terms for Tables 1, 2, 3, and 4

Explanation

This is the total number of valid collocated samples that was
submitted to the EPA’s AIRS database

Number Collocated
Samples
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Percentages

PM10 Precision

PM10 Accuracy

Lead Precision

Lead (A) Accuracy

lanations of the terms of Table 3.0 and 4.0

Explanation

This will specify one of the ten EPA regions

The percentages are based upon the total number of
reporting organizations that submitted data into EPA’s AIRS
database and the total number of reporting organizations
that submitted data within acceptable guidelines. For
example, 149 reporting organizations submitted data within
acceptable guidelines and 150 reporting organizations
submitted data. The percentage is then 149/150 or 99.33%

This is based upon the percent differences between two
collocated samplers

This is the annual flow check

This is based upon the percent differences between two
collocated samplers

This is a quarterly audit of the laboratory

This is an annual flow check
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