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ABSTRACT

Precision and accuracy assessments of air qual Ity data obtained from
State and local alr monitoring agencies during the six years, 1981-1986, are
summarized in graphical form for each reporting organization. For most re-
porting organizations, the graphs show an improvement in data quality during
the six-year period. Comparisons across reporting organizations for fthe same
pollutant measurements reveal persistent significant differences.

The data quality assessments are also summarized and shown graphically
for each EPA Region and for the Nation. Persistent significant differences
are evident among the Regions. Investigation to identify the causes of these
persistent significant differences and implementation of appropriate correc-
+ive actions are recommended to further improve data quality. The importance
of the originating agencies plotting of quality control charts for the Indi-
vidual site results is emphasized. Examples of the charts included in Flor-
ida's quarterly quality assurance report are presented and discussed.

This report covers the period from 1981 through 1986, and work was com-
pleted as of July 1988. This report is a supplement to EPA-600/4-88-007.
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SECTION 1
INTRODUCT ION

Federal regulations promulgated on May 10, 1979 (40 CFR Part 58)! re-
quire the State and local air monitoring agencies to perform special checks
to assess the accuracy and precision of their ambient air measurement systems
for the criteria pollutants. The special checks have been required since
January 1, 1981, and a summarized form of the results is reported to the EPA,
Environmental Monitoring Systems Laboratory (EMSL), Research Triangle Park
(RTP), North Carolina for further summarization and evaluation.

Details concerning the performance of the special checks, and the re-
porting of the resultfs have been presented in annual reports for the years
1981 through 1986.2=7 The annual results for each reporting organization were
tabulated in the reports, and graphical presentations were made to show time
trends from year-to-year for the EPA Regions and the Nation.

The purpose of this report is to present graphs of the resulfs for each
reporting organization for the six-year period, 1981-1986, so that fine trends
and other relationships can be shown.

Revised regulations of March 19, 1986 (40 CFR Part 58)1 require that the
special checks for accuracy and precision be continued and that all of the
raw data rather than summarized results be reported to EMSL/RTP for all spe~
cial checks made after December 31, 1986. Because +he more detailed report-
ing of data for 1987 and beyond will enable a more detailed summarization,
analysis, and evaluation to be made, it was deemed appropriate to provide
this six-year graphical summary for each reporting organization to the States
and EPA Regional Offices. Sections 2 and 3 contain discussions of these
summaries and explanations of how they are presented.

Also included in this report is some discussion of the need for the
originating agencies to maintain quality control charts for each site. Ex-
amples of charts that the State of Florida includes in their quarterly qual-
ity assurance report are presented and discussed in Section 4.



SECTION 2
RESULTS BY REPORTING ORGANIZATION

Air monitoring data quality assessments, as 95 percent probability

limits, are shown graphically for each reporting organization by year, 1981-
1986, in Appendix G.* :

Figures 1 and 2 illustrate the form and arrangement of the graphs for
each reporting organization. The example, Kentucky, Jefferson County Alr
Pollution Control District, was selected because it shows the reporting for
all possible measurement methods. The first page shows the graphs for Con-
tinuous Methods, while the second shows the graphs for Manual Methods. The
Continuous Methods are presented in the following order, from top to bottom:
€0, S0y, NO5, and 03. The Manual Methods are presented in the following order,
from top to bottom: Total Suspended Particulates (TSP), SOz, NOz, and Pb.

Precision is always shown as the left-most graph followed by Accuracy,
Levels 1, 2, and 3 from left to right. All 3 levels for accuracy are shown
for all methods except for TSP, where only a single level (reported as level
2) was required, and for Pb where only two levels (reported as levels 1 and 2)
were required. The results of level 4 for episode continuous monitors are
not shown in this report because a large number of ‘reporting organizations do
not have episode monitors. |+ should be noted that the scales for all corre
sponding graphs are the same throughout to enable visual comparisons to be
made from reporting organization to reporting organization.

The upper and lower extremes of the vertical bars shown for each year
represent the upper and lower 95 percent probability limits, respectively,
for all of the precision and accuracy checks made during the year in the re-
porting organization. It js expected that 5 percent of the results of the
individual precision or accuracy checks would exceed these limits. The mid-
points of the vertical bars are connected to better show trends and biases.
In all cases, the vertical scales on each chart are the percent deviation of
an observed precision and accuracy result from a test or reference value,

For more detail concerning the actual precision and accuracy checks and
the computations of the 95 percent probability limits, the reader is referred
to any of the documents listed as references for this report.

*Originally, the graphs in this report were planned to be included in +he
1986 report, which contains Appendices A-F. However, because of the large
number of pages, this separate report was prepared. Thus, the first appendix
in this report is Appendix G.
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Figure 2. Example graphs for a reporting organization, manual method
results,




As can be seen in Figures 1 and 2, the scale ranges (%) are as follows:

Accuracy
Precision All Levels
Continuous Methods
co -40 to +40 -40 to +40
S0» : -40 to +40 -50 to +50
NO7 -40 to +40 =70 to +70
O3 -40 to +40 -40 to +40
Manua! Methods
TSP -40 to +40 =30 to +30
S09 -100 to +100 -30 to +30
NO2 -80 to +80 -20 to +40
Pb -80 to +80 -40 to +40

Figures 1 and 2 also show that although the graphs for the continuous SO and
NO, and the manual SO2 and NOy are located in the same positions on the page
for comparison purposes, the scales are different. Whenever a reporting
organization has not reported for a given method for any year, that portion
of the page is left blank. Always shown at the top of each page is the EPA
Region number, the state number and name, and the reporting organization
number and name.

ORDER OF PRESENTATION
To avoid the need to provide a detailed table of contents for each state
or reporting organization, the graphs in Appendix G are presented in the
following order:
1. By Region, in numerical order;
2. Within Region by State, in alphabetical. and numerical order;
3, Within State by Reporting Organization, 'in numerical order.

Thus, the graphs appear in the order shown below.

State Reporting Organization
Region _ No. Name = No. Name
01 07 CONNECTICUT 001 AIR MONIT, SEC. DEPT. OF ENV. PROTECT.
01 20 MAINE 001 BUREAU OF A.Q.C. DEPT. OF ENV. PROTECT.
0} 20 MAINE 101 S.D. WARREN CO., WESTBROOK
01 20 MAINE 102  S.D. WARREN CO., HINCKLEY
(0} 20 MAINE 103 INTERNATIONAL PAPER CO., JAY
01 20 MAINE ' 104 BOISE CASCADE CO., RUMFORD
01 20 MAINE 106 DRAGON PRODUCTS, THOMASTON
01 20 MAINE 107 SCOTT PAPER CO., WINSLOW



State

Reporting Organization

Region No. Name No. Name
01 20 MAINE 108~ CHAMPION INTERNATIONAL CORP., BUCKSPORT
01 20 MAINE 109 LINCOLN PULP AND PAPER CO., LINCOLN
01 20 MAINE 110 GREAT NORTHERN PAPER CO., MILLINOCKE
01 20 MAINE 112 GEORGIA PACIFIC CO., WOODLAND
01 22 MASSACHUSETTS 001 DIV. OF AQC. DEPT. OF ENV. QUAL. ENG.
01 30 NEW HAMPSHIRE 001 AIR RESOURCES AGENCY
01 41 RHODE 1SLAND 001 DIV. OF A. HAZ. MAT. DEPT. OF ENV. MANAGE.
01 47 VERMONT 001 AIR & SOLID WASTE PROGRAMS
02 31 NEW JERSEY 001 DEPT. OF ENV. PROT., DIV. OF ENV. QUAL .
02 33 NEW YORK 001  DEPT. OF ENV. CONSERV., DIV. OF AIR
02 40 PUERTO RICO 001 ENVIRONMENTAL QUALITY BOARD
02 55 VIRGIN ISLANDS 001 DEPT. OF CONS. AND CULTURAL AFFAIRS
02 55 VIRGIN ISLANDS 017 MARTIN MARIETTA
03 08 DELAWARE 001 STATE OF DELAWARE, DNR & EC
03 09 DISTRICT OF 001 WASHINGTON, DC DC & RA
COLUMBIA
03 . 21 MARYLAND 001 STATE OF MARYLAND
03 21 MARYLAND 002  ALLEGANY COUNTY
03 21 MARYLAND 003  ANNE ARUNDEL COUNTY
03 21 MARYLAND 004  BALTIMORE CITY
03 21 MARY LAND 005  BALTIMORE COUNTY
03 21 MARYLAND 006 PRINCE GEORGE'S COUNTY
03 39 PENNSYLVANIA 001 PENNSYLVANIA DER
03 39 PENNSYLVANIA 002  ALLEGHENY CO. BAPC
03 39 PENNSYLVANIA 003  PHILADELPHIA AMS
03 48 VIRGINIA 001 VIRGINIA STATE AIR POLL. CONTROL BOARD
03 48 VIRGINIA 002  CITY OF ALEXANDRIA
03 48 VIRGINIA 003  FAIRFAX COUNTY
03 48 VIRGINIA 004  ROANOKE COUNTY
03 48 VIRGINIA 005  TENNESSEE VALLEY AUTHORITY - VA
03 48 VIRGINIA 006  TENNESSEE VALLLEY AUTHORITY - VA
03 50 WEST VIRGINIA 001 STATE OF WEST VIRGINIA
03 50 WEST VIRGINIA 002  WVA NORTHERN PANHANDLE REGIONAL OFFICE
04 01 ALABAMA on ALABAMA DEPT. OF ENVIRONMENTAL MGT.
04 01 ALABAMA 012 AL, JEFFERSON CNTY. BUREAU OF ENV. HLTH.,
04 01 ALABAMA 013 AL DEPT. OF ENV. MANAGEMENT - MOBILE
04 01 ALABAMA 014 AL, HUNTSVILLE AIR POLL, CONTROL DEPT.
04 01 ALABAMA 015 AL, TRICOUNTY DIV. OF AIR POLL. CONTROL
04 01 ALABAMA 016  TENNESSEE VALLEY AUTHORITY - ALABAMA
04 10 FLORIDA 001 FDER, NORTHWEST DISTRICT
04 10 FLORIDA/ 002  FDER, NORTHEAST DISTRICT
04 10 FLORIDA 003  FDER, ST. JOHNS RIVER DISTRICT
04 10 FLORIDA 004  FDER, SOUTHWEST DISTRICT
04 10 FLORIDA 005 FDER, SOUTH FLORIDA DISTRICT
04 10 FLORIDA 006  FDER, SOUTHEAST FLORIDA DISTRICT
04 10 FLORIDA 007  FDER, NORTHEAST DISTRICT BRANCH OFFICE
04 10 FLORIDA 011 FL, JACKSONVILLE BIO-ENV, SERVICES DIV.
04 10 FLORIDA 012 FL, HILLSBOROUGH CO., ENV. SERVICES DIV.




State Reporting Organization

Region  No. Name No. Name
04 10 FLORIDA 013 FL, PINELLAS CO. DEPT. OF ENV. MANAGEMENT
04 10 FLORIDA 014  FL, MANATEE COUNTY HEALTH DEPARTMENT
04 10 FLORIDA 015 FL, SARASOTA CO. AIR POLL., CONTROL DIV,
04 10 FLORIDA 016  FL, PALM BEACH COUNTY HEALTH DEPARTMENT
04 10 FLORIDA 017 FL, BROWARD CO. ENV. QUAL. CONTROL BOARD
04 10 FLORIDA 018 FL, DADE CO. DEPT OF ENV. RESOURCES MGT.
04 10 FLORIDA 020 FL, ORANGE CO. ENV. PROTECTION DEPT.
04 10 FLORIDA 022 EVERGLADES NATIONAL PARK
04 1" GEORGIA 010 GEORGIA AIR QUAL. EVALUATION SECTION EPD
04 18 KENTUCKY 001 KENTUCKY DIV. OF AIR POLL. CONTROL
04 18 KENTUCKY 002 KY, JEFFERSON CO. AIR POLL. CONTROL DIST.
04 18 KENTUCKY 003 TENNESSEE VALLEY AUTHORITY - KENTUCKY
04 25 MISSISSIPPI 100 MISS1SSIPP1I BUREAU OF POLLUTION CONTROL
04 34 NORTH CAROLINA 001 NC NATURAL RESOURCES & COMMUNITY DEVEL.
04 34 NORTH CAROLINA 002 NC, FORSYTH COUNTY ENV. AFFAIRS DEPT.
04 34 NORTH CAROLINA 003 NC, MECKLENBURG CO. DEPT. OF ENV. HEALTH
04 34 NORTH CAROLINA 004 NC, WESTERN REGIONAL AIR POLL. CONTROL
04 42 SOUTH CAROLINA 001 SC DEPT. OF HEALTH & ENV. CONTROL
04 44 TENNESSEE 001 TENNESSEE DIV. OF AIR POLL. CONTROL
04 44 TENNESSEE 002 TN, MEMPHIS-SHELBY CO. HEALTH DEPARTMENT
04 44 TENNESSEE 003 METRO HEALTH DEPT. NASHV | LLE-DAVIDSON CO.
04 44 TENNESSEE 004 TN, KNOX COUNTY DEPT. OF AIR PQLL. CONTROL
04 44 TENNESSEE 005 TN, CHATTANOGGA-HAMILTON CO. AIR POLL. CONT.
04 44 TENNESSEE 006 TENNESSEE VALLEY AUTHORITY = TENNESSEE
05 14 ILLINOIS 001 DIV. OF AIR POLL. CONT., ILLINOIS EPA
05 14 ILLINCIS 002 CHICAGO DEPT. OF CONSUMER SERVICES
05 14 ILLINOIS 003 COOK COUNTY DEPT. OF ENV IRONMENTAL CONT.
05 15 IND | ANA 001 AIR POLL. CONT. DIV. OF INDIANA STATE
05 15 IND | ANA 002 DIV. OF AIR POLL. CONT., EVANSVILLE
05 15 IND 1 ANA 003 ST. JOSEPH COUNTY
05 15 IND | ANA 004 DIV. OF AIR POLLUTION CONTROL, GARY
05 15 IND | ANA 005 AIR POLL. CONT, DIV., VIGO COUNTY
05 15 IND | ANA 006 DIV. OF AIR QUALITY, EAST CHICAGO
05 15 IND | ANA 007 AIR POLLUTION CONTROL DIV., HAMMOND
05 15 IND | ANA 008 IND I ANAPOLIS APC DIVISION
05 15 IND | ANA 009  ANDERSON LOCAL AGENCY
05 15 IND I ANA 010 PORTER COUNTY HEALTH DEPARTMENT
05 15 INDIANA 100 LAKE COUNTY CONSOLDTD. AQ MONIT. WRK. GRP.
05 15 IND 1 ANA 101 PUBLIC SERVICE OF INDIANA
05 23 MICHIGAN 001 AIR QUAL. DIV., Ml DEPT. OF NAT. RES.
05 23 MICHIGAN 002 AIR POLL., CONT. DIV., WAYNE COUNTY
05 24 MINNESOTA 001 MINNESOTA POLL. CONT. AGENCY, AIR MO
05 36 OHI10 001 OHIO EPA, CENTRAL DISTRICT OFFICE
05 36 OH10 002 OHIO EPA, NORTHEAST DISTRICT OFFICE
05 36 OHIO 003 OHIO EPA, NORTHWEST DISTRICT OFFICE
05 36 OHIO 004 OHIO EPA, SOUTHEAST DISTRICT OFFICE
05 36 QOHI0 005 OHIO EPA, SOUTHWEST DISTRICT OFFICE
05 36 OHIO 006 AKRON AIR POLLUTION CONTROL



State

Reporting Organization

Region No. Name No. Name
05 36 OHI0 007  AIR POLL. CONT. DIV., CANTON CITY
05 36 OHIO 008  SOUTHWESTERN OHIO AIR POLL. AGENCY
05 36 QHIO0 009  CLEVELAND DIV. OF AIR POLL. AGENCY
05 36 OHIO 010  REGIONAL APC AGENCY, DAYTON
05 36 OH!O 012  AIR POLL. CONT. DIV. OF LAKE COUNTY
05 36 OHIO 013  AIR POLL. UNIT, PORTSMOUTH CITY
05 36 OHIO 014 NORTH OH!O VALLEY AIR AUTHORITY
05 36 OHIO 015  TOLEDO POLL. CONTROL AGENCY
05 36 OHIO 016  MAHONING TRUMBULL AIR POLL. CONTROL
05 51 WISCONSIN 001 W!. DEPT. OF NAT. RES., AIR MONIT. UNIT
06 04 -ARKANSAS 001 DEPT. OF POLL. CONT. & ECOLOGY CONT. MON
06 04 ARKANSAS 002 DEPT. OF POLL., CONT. & ECOLOGY
06 19 LOUISIANA 001 DEPT. OF NATURAL RESOURCES, NEW ORLEANS
06 19 LOUISIANA 002 KEMRON ENV. SERVICES, BATON ROUGE
06 32 NEW MEXICO 001 ENV. IMPROVEMENT DiV., SANTA FE
06 32 NEW MEXICO 002 CITY OF ALBUQUERQUE ENV. HEALTH DIV,
06 - 37 OKLAHOMA 101 OK STATE DEPT. OF HEALTH
06 37 OKLAHOMA 102 OKLAHOMA CiTY-CNTY. HEALTH DEPT.
06 37 OKL AHOMA 103 TULSA CITY-CNTY. HEALTH DEPT.
06 45 TEXAS 001 TEXAS AIR CONTROL BOARD
06 45 TEXAS 002  DALLAS ENV. HEALTH & CONSERVATION DEPT.
06 45 TEXAS 003  EL PASO CITY-CNTY. HEALTH DEPT.
06 45 TEXAS 004 FT. WORTH PUBLIC HEALTH DEPT.
06 45 TEXAS 005  GALVESTON COUNTY HEALTH DISTRICT
06 45 TEXAS 006  HOUSTON DEPT. OF PUBLIC HEALTH
06 45 TEXAS 007  SAN ANTONIO METRO. HEALTH DISTRICT
07 16 10WA 001 POLK COUNTY PHYSICAL PLANNING
07 16 1OWA 002  LINN COUNTY HEALTH DEPARTMENT
07 16 10WA 003  UNIVERSITY HYGIENIC LABORATORY
07 17 KANSAS 001 STATE OF KANSAS
07 26 M1SSOURI 001 LABORATORY SERVICES PROGRAM
07 26 MISSOURI 002 ST. LOUIS COUNTY
07 26 MISSOURI 003 ST. LOUIS CITY
07 26 MiISSOUR| 004  KANSAS CITY
07 26 MISSOUR/| 005  SPRINGFIELD
07 26 MISSOUR| 006  AMAX LEAD CO. OF MO, BOSS, MO
07 26 M1 SSOURI 007  ST. JOE LEAD CO., HERCULANEUM, MO
07 28 NEBRASKA 001 STATE OF NEBRASKA
07 28 NEBRASKA 002 LINCOLN
07 28 NEBRASKA 003  OMAHA
08 06 COLORADO 001 DEPARTMENT OF HEALTH
08 27 MONTANA 001 MT AIR QUAL. BUREAU, DEPT. OF H&ENV.
08 27 MONTANA 002  YELLOWSTONE CNTY. AIR POLL. CONT. AGY.
08 27 MONTANA 003  GREAT FALLS CITY-CNTY. HEALTH DEPT.
08 27 MONTANA 004  MISSOULA CITY-CNTY HEALTH DEPT,
08 35 NORTH DAKOTA 001 STATE DEPARTMENT OF HEALTH
08 43 SOUTH DAKOTA 001 DEPT. OF HEALTH, DIV. OF ENV. HEALTH
08 46 UTAH 001 STATE BUREAU OF AIR QUALITY




State o Reporting Organization

Region No. Name No. Name
08 52 WYOMING 001 DEPT. OF ENV. QUAL., AIR QUAL. DIV.
09 03 AR1ZONA 100  ARIZONA DEPT. OF HEALTH SERVICES
09 03 AR1ZONA 200 MARICOPA COUNTY
09 03 AR ZONA 300 PIMA COUNTY
09 05 CALIFORNIA 001 CALIFORNIA AIR RESOURCES BOARD
09 05 CALIFORNIA 004 BAY AREA AIR QUAL. MANAGEMENT DISTRICT
09 05 CALIFORNIA 036 SAN DIEGO AIR POLL. CONTROL DISTRICT
09 05 CALIFORNIA 061 SOUTH COAST AIR QUAL. MANAGEMENT DIST.
09 12 HAWAL 120  STATE OF HAWAL|, DEPT. OF HEALTH
09 29 NEVADA 100 NEVADA DIV. OF ENV. PROTECTION
09 29 NEVADA 200  WASHOE COUNTY
09 29 NEVADA 300 CLARK COUNTY
09 54 GUAM 100 GUAM EPA
10 02 ALASKA 020 DEPT. OF ENVIRONMENTAL CONSERVATION
10 13 . IDAHO 001 DEPARTMENT OF HEALTH AND WELFARE
10 13 IDAHO 002 ENGINEERING SCl., INC. (CONTRACTOR)
10 . 38 OREGON 001 DEPT. OF ENVIRONMENTAL QUALITY
10 49 WASH I NGTON 001 DEPT. OF ECOLOGY

OBSERVATIONS FROM THE GRAPHICAL PRESENTATIONS

A number of trends or effects can be readily perceived by a visual re-
view of the graphs. Examples of some of these trends or effects are given
below. The discussions of the various examples given in the figures are not
intended to be complete. A critical review of particular graphs may reveal
other significant patterns.

Negative or Positive Bias. A slight negative blas for the continuous S07
method has been noted from the Regional graphs of all of the annual reports,
1981-1986 (see Figure 3). Possible explanations for these negative biases,
given in the annual reports, have been the negative instrument drift of the
analyzers or degradation of fthe precision/accuracy check materials. An
example of these negative biases for reporting organizations is given below.
The negative bias for precision and accuracy is about 10 percent. A few
reporting organizations show a positive bias.
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Figure 3. Example of negative bias reported for SO continuous method.

Time Trends. For many of the reporting organizations, improvement is very

evident as shown by decreasing widths of the probability limits (Figure 4).
However, some reporting organizations show either no improvement or a negative
Improvement (worsening).
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Figure 4, Example of improvement in precision and accuracy over time.

Wide Limits, Narrow Limi+s. Some reporting organizations have considerably

wider probability [imits than others, indicating much poorer precision or

~accuracy.  Such reporting organizations should perform a thorough review of

their measurement systems to determine the causes of the excessive variability
and to take appropriate corrective actions to improve their results. Some-
thing may also be gained from discussions with those reporting organizations
which seem to do much better than most. The graphs for Figure 5 show consis~
tently wide or narrow limits.
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Figure 5. Examples of consistently wide and narrow probabitity limits.

Similar Patterns of Variability. Normally, if biases occur at one level of
accuracy, they also occur at the other levels as well. These conditions
would exist where all of the limits are too wide, too narrow, show the same
trend over time, etc. Several examples of such patterns are shown in Figure
6. In other cases, however, the patterns from level fo level may not be
uniform or smooth, but may vary considerably in a similar pattern from year
to year.
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-40- g4, 82 83 84 85 88 -S5O~ 3; 82 83 34 38 &8 -50-1 g; 82 93 84 35 98 50— 3 82 83 84 €S 86

Figure 6. Examples of graphs showing results that vary considerably in a
similar pattern from year to year.
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Trends Across Accuracy Levels. The probability limits, which are in terms of
percentages, are generally wider for level 1 than level 2 and wider for level
2 than level 3. In other words, the length of the vertical bars decreases

with increasing level. This Is the usual relationship for most measurement
methods.,

The decreasing limits with increasing level is particularly evident in
Figure 7.

PRECISION RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3
owcn +40 +40+ ¢401
T

“40-- u) 82 83 84 85 85 -40 81828364858 40 5 82 8354 85 85 -0 4, 4, 83 84 85 86

Figure 7. Example graphs showing decreasing limits with increasing
accuracy levels.

In many of the other charts, the above relationship may not be evident
visually, but would be shown from the actual numerical values. This rela-
tionship is more evident from the regional and national charts (Appendices
Hand I, respectively) which result from a much larger amount of data.

Zero Limits. Some of the éharTs show the upper and lower probability Iimits

as zeros (Figure 8). Such instances represent years when no data were
reported.

PRECISION LEVEL 1 HLCECVUERLRCZY‘ LEVEL 3
ol T T
. 1 }

Figure 8. Example graphs for years when no data were reported.
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SECTION 3
RESULTS BY REGION AND FOR THE NATION

The results for the EPA Regions are shown in Appendix H (graph sets H-1
through H-20) and for the Nation in Appendix ! (graph sets I-1 and 1-2).

The results are presented in the same form, arrangement, and scales as
described in the preceding section.

The 95 percent probabiity Iimifs for the EPA Regions and the Nation
were calculated according to the same formulas as were used for the annual
repor1‘s.5"7 See Appendix B, "Formulas for Combining Probabifity Limits," of
the annual reports for 1984, 1985, or 1986.

Alfhough Regional comparisons and +rends are discussed in considerable
detail in the annual reports, a visual review of the charts -in Appendix H
reveals the following observations.

1. Region | charfts do not show much improvement over the ,six-year
period, except perhaps for O3 precision. However, the widths of
their probability intervals are generally smaller than for most
other regions.

2. Region Ill charts for NO, (continuous) and O3 show improvement over
the six-year period.

3. Region IV charts show negative bias for continuous SO and NOp and
manual SOp. Considerable improvements in precision for both manual
S0, and NOy are evident for Region V.

4. Region VI charts for preclsion of the manual SOp method and for
accuracy of the manual NOg method show little variability.

5. Region IX charts for accuracy for the manual SO method also show
little variability.

6. All the Regional and National charts show the reduced variability
with increasing level for accuracy.

7. The National chart for manual SO accuracy shows the negative bias
very similar to Region IV.

8. Except for 1986 manual NOz, the precision data for the manual methods
for the Nation shows improvement during the six-year period.
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SECTION 4
CONTROL CHARTS FOR PRECISION AND ACCURACY DATA

The precision and accuracy assessments required by 40 CFR Part 58,
Appendix A,I have several purposes. One use of the data is to provide the
users of the ambient air monitoring data in the Aerometric Information Re-
frieval System (AIRS), formerly the National Air Data Bank (NADB) estimates
of the quality of the data. These estimates are provided to the users of
monitoring data whenever they request data from the NADB. Printouts of the
precision and accuracy assessments for the corresponding geographical region
(reporting organization) and +time period (calendar quarter) are provided,
along with the monitoring data. For monitoring data collected during the
years 1981-1986, the precision and accuracy assessments reported are provided
on a reporting-organization basis. However, beginning with 1987 data, the
precision and accuracy assessments are obtained and can be provided on an
individual-site basis.

Another use of the precision and accuracy data is to provide additional
quality control information to the originating State and local alr monitoring
agencies. In addition to the normal routine quality control checks and
procedures, these internal-but-independent precision and accuracy checks pro-
vide useful supplementary information for local quality control. Instructions
on how statistical control charts can be prepared, maintained, and used are
given in the "Guideline on the Meaning and Use of Precision and Accuracy Data
Required by 40 CFR Part 58, Appendices A and B8," EPA-600/4-83-023, June
1983.8 These instructions were given on pages 38-39 of the guideline and
were summarized in Table G on page 41. Reference in that document is also
made to Appendix H of the "Qual ity Assurance Handbook for Air Pollution
Measurement Systems, Volume I, Principles," EPA 600/9-76-005° for further
detalls.

An Important advantage to the state and local agencies of using the pre-
cisfon and accuracy data is that control charts can be maintained on an indi-
vidual site basis for most of the checks. The only exception is for the
accuracy audits of the analytical portion of the manual methods, when the data
only exlsts on a laboratory bias.

Timely plotting and use of the precision and accuracy data can detect
out-of-control conditlions (excessive variation or significant biases), which
should be Investigated and for which corrective measures should be taken to
maintain closer control of the measurement systems, thereby providing more
accurate and precise monitoring data.
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Some states have been using the precision and accuracy data by plotting
the individual results in chart form, similar to control charts but without
statistical control limits. Other states may even compute and maintain their
statistical control limits. However, EMSL/RTP does not receive copies of re-
ports of the state and local agencies and does not observe the operations of
these agencies; thus, the extent to which the local agencies actually use the
precision and accuracy data as an adjunct to their routine quality control is
not known. EMSL/RTP does routinely receive, by request, a copy of Florida's
quarTerlg qual ity assurance report +itled "The Confidence Limits of Measure-
ments.!! In this report, they present in graphical form the individual preci-
sion and accuracy results for some of the individual sites. ’

Some of the pages of the Florida quarterly report are presented in Fig-
ures 9-16 to illustrate some of the visual indications or conclusions that
can be galned, even though the charts contaln no statistical control limits.
The charts would be even more useful if they included statistical control
limits based on past performance under controlled conditions.

Figure 9 shows the quarterly probability limits for precision and accu-
racy for the TSP and CO methods for each quarter from the first quarter of
1981 through the second quarter of 1987. The limits shown are the combined
limits of all the reporting oganizations in the State of Florida. Note for
TSP that the precision limits are always wider than the accuracy limits.
This relationship results because the precision data obtained from collocated
samplers involve most all of the sources of variability of the measurement
process, whereas the accuracy audit reflects only the errors of the flow mea-
surement portion of the measurement process. In contrast, the accuracy limits
for CO are wider than the precision limits for practically all quarters since
the third quarter of 1982. Prior to that time, the precision limits were
wider than the accuracy !imits for some reason. Over the entire six and one-
half years, the precision limits have improved, whereas the accuracy limits
have not.

Figure 10 shows similar graphical plots of the precision and accuracy
data for the 03 and SO continuous methods. Some general trends and relation-
ships are evlident from these charts. For 03, a general improvement in both
precision and accuracy is evident. On the S0p chart, the negative bias of both
precision and accuracy is evident because the midpoints of the bars are below
zero in most cases. And, accuracy limits are wider in most cases than preci-
sion limits, for both O3 and SOz as expected because the accuracy resulfs
include both bias and precision.

All four of the charts in Figures 9 and 10 include the following Goals
for Precision and Accuracy Limits:

Precision Accuracy
TSP i_lS% + 159
Cco + 15% + 20%
03 + 15% + 20¢
S0, + 15% + 209

15



HitIt e il illl : Sl it 4 A O 0 R Y
% ~ Precision wai = Precision & Accuracy
//////’ "o TOTAL DED PARTICULATES is Goal Limits E
A Accuracy Range . A
s gt Quarterly Combined Averages [ S R i ]
1T T H
Precision & Accuracv

9%% Probability Ranges’
I 14N H i ]!

011

y Ranges

”

+
i
5,
rid
¥

-4

L 11] Prn?lhill(
'

1
T
T
1 i
; 1l
L
[
N
'
. T
g §
R .
i kit |1 T [
BRI
oA xI0E H = Pracision Cosl Limts —1
Tuarterly Combined Averaces AN e o s o o .- = ACCuracy Goal Lumits :
frecision & Accuracy * ; { =
954 Probabilicy man ; !
! , T T
: —
f PR
T
!
. i
- :
=T 1
T 1
Q00 - ™
. + -t
L -
!
H K . -
e t i |
g § jjEEgnuEn T
5 [ ™ 3B S —r T
287 ; " | . i T F ; ; T ]
=& » X N L ¥ . -
4 IR ¥ 3 ¥ NN ; ! ! R W .
L\ il W
24 NN NN kvl Bl R ; ; i [ IR
H PN B I L ; ;
- N R A !
H t t——t T + i
i wiefe , : [E——
e . - | - —
: T H T i ot . 1
T T ¥ ! 1~ 1
S I g : = S I .,._._._:]‘
; ; ] : 1
-t H SE P [
R i
L *
g . —
f ' I ;
; ; h ¥
g T . 1
. I | i . . : o
B N |90 0 A I A T : { ! 4
= = = o - T 2 ¢ §F F % £ $°% 55
s ¢ 8§ 88 8 § 8 K B EEEEEEEREER
:::E>E=z5§==§§=z~==z~:Ez-:
5= 2 E = = =

Figure 9. Example of Florida's quarterly report, probability !imits for
precision and accuracy of the TSP and CO methods.
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These are the somewhat arbitrary limits given In Section 2.0.11 of the

"Qual ity Assurance Handbook for Air Pollution Measurement Systems, Volume |1,
Ambient Air Specific Methods," EPA 600/4-77-027a.11

Figure 11 shows the individual precision check results for two TSP sites,
1200-005-F02 and 1200-009-F02, for 1987. On both charts a negative bias is
clearly indicated. This bias results because the duplicate samplers gave
lower values than the designated samplers at both sites. Such biases should
be investigated and corrected, if possible. The charts further show that the
results of site 1200-005-F02 are considerably more variable than those for
site 1200-009-F02.

Figure 12 shows a decided shift in the precision data for TSP from the
first quarter to the second quarter of 1987 for site 2860-003~-F02. The 95%
probability Iimits for the two quarters do not overlap, indicating some
drastic shift in level,

Figure 13 shows the results of the accuracy audits for flow rate at seven
TSP sites in the Florida Northeast District. The raw data results are shown
at the top of the page, and a chart plot of all the TSP accuracy data is shown
at the bottom. In most cases, the 95% probability interval includes zero,
the desired result.

Figure 14 shows O3 precision data for two sites for the first and second
quarters of 1987. A decided improvement can be seen in the second quarter data
over the first quarter data for the bottom chart. I+ would be good to have a
note on the chart to explain why the improvement occurred.

Figure 15 shows continuous SO, precision data for two sites. On the bot-
tom chart, the decided shift or trend to a negative blas indicates that some
corrective action is needed.

Figure 16 also shows the precision data for continuous SOz at two sites.
Because most of the data for site 1200-005-F02 and all of the data for site
1200-009-F02 are below zero, negative biases are indicated that should be in-
vestigated and corrected.

The State of Florida has agreed to send sample copies of their report to
any agency that desires a copy. Such requests should be addressed to:

Mr. Don Stuart

Administrator

Quality Assurance Section

Bureau of Air Quality Management
Twin Towers Office Building

2600 Blair Stone Road
Tallahassee, Florida 32399-2400
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Figure 11, Precision data for two TSP sites.
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SECTION 5
CONCLUS!ONS AND RECOMMENDAT IONS

The charts in the appendices show in graphical form the yearly results
of precision checks and accuracy audits for each of the years 1981-1986 for
each reporting organization in the nation and reveal a number of persistent
and significant frends and relationships. A general improvement in monitor-
ing data quality during these years Is indicated. However, significant
differences exist among reporting organizations and EPA Regions. These
differences warrant continued investigation by the Regional Offices to further
improve and make more uniform the quality of data obtained by the ambient air
monitoring networks of the nation.

Recommendations are again made that quality control charts, as described
and recommended in "Guideline on the Meaning and Use of Precision and Accura-
cy Data Required by 40 CFR Part 58, Appendices A and B," EPA 600/4-83-023,
June 1983,2 be prepared and maintained in a timely manner for each monitoring
site to detect as soon as possible significant trends, blases, and out-of-
control conditions. Corrective actions resulting from the appropriate use of
control charts for the precision and accuracy data will further improve data
quality.

Examples of charts maintained by the State of Florida (included In their
qual ity assurance report) are provided to illustrate how these charts are
made and used to detect significant trends and biases that should be investi-
gated and corrected. |t Is recommended that all the States prepare and issue
a quarterly (or annual) quality assurance report similar to that issued by
the State of Florida.
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APPENDIX G

PRECISION AND ACCURACY GRAPHS FOR EACH REPORTING ORGANIZATION
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-40— g, 82 63 84 85 85 ~40—— 81 82 83 84 85 86 '40'.- 81 82 83 64 85 §6 "Ul 81 82 §3 B4 85 86



95% PROBRABILITY
MANUAL ME
REG : 02

STATE : 33 NEW YORK
REPORG: 001 DEPT. OF ENV. CONSERV. DIV. OF AIR

PRECISICGN RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3
HOIFP ’30-[.—
ni—}% ai'—%H%%
-40-- gy 82 83 64 85 8 -30-- g 82 83 84 85 86
OBU:-B 04U—r
0 51 0- L1z

“80— gy 82 83 84 85 8¢ 40— g, g2 83 g4 85 g5 -0 Bl 87 B3 84 BS B6

G-30




95% PROBABILIT

PRECISION

. C0
o

02

-40-— g; 82 B3 B4 85 B6

-
-
[~]
M |

CONTINUCU

: 02
TE : 40 PUERTO RICO
ORG: GO1 ENVIRONMENTAL GQUALITY BGRRD .

LEVEL 1

-40-— g} 82 83 B4 BS B

~-50-- g 82 83 64 85 86

T
1

|
I

. 321
4 1

-40— g g2 83 64 85 BE

D
t T

-40-- g) 82 83 64 BS 8F

=<

ACCURACY
LEVEL 2

+40-

- T_;r

! {dfl*

-40—- g1 82 83 84 85 86

-60-- gy 82 83 84 85 86

+401

-40— g, B2 83 84 ©5 86

G-31

LEVEL 3

T LT

=i

0407—
-+

=

1

'4°-L 81 82 83 84 85 86

-50-- gy g2 83 64 85 86

-40—- g, ®2 83 84 85 6F



REG
STARTE

95% PROBABILITY LIMITS 81-86
MANUAL METHODS

: 02
¢ 40

PUERTO RICO

REPGRG: 00! ENVIRONMENTAL QUALITY BOARD.

PRECISION

TSP

040—[

e

| T I I 1

ol

-
1

81 82 83 B4 85 86

-80—

81 82 83 84 85 86

G-32

ACCURACY
LEVEL 1 LEVEL 2
+30
-301 Bl 82 B3 84 B5 86
clﬂt[ "utr
. 1111 ol *M
[T I
101 5 62 03 64 05 85 40 81 82 83 84 85 8¢

LEVEL 3



95% PROBABILITY
CONTINUOUS

: 02
TE :55 VIRGIN ISLANDS
GRG: 001 DEPT. OF CONS.

PRECISIGN
LEVEL 1

AND CULTURAL AFFRIRS

ACCURACY
LEVEL 2 LEVEL 3

G-33



95% PROBABILITY LIMITS 81-86
MANURL METHGDS

REG  : 02
STATE : 55 VIRGIN ISLANDS
REPGRG: GO1 DEPT. OF CONS. AND CULTURAL AFFAIRS

PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
.‘OI_SP +30—
T ) T

0 1 } 0 1

"0-"‘ 81 82 83 84 B85 86 -30; Bl 82 B3 84 85 86

G-34




957 PROBABILITY LIMITS 81-86

CONTINUOUS METHGOS
REG : G2
STRTE : 55 VIRGIN ISLANDS
REPGRG: 602 MARTIN MARIETTA
PRECISION ACCURARCY

LEVEL 1 LEVEL 2 LEVEL 3
.40592 +501 +501 +501

ji 1 1 ]

0 ! f 0 I o I o 1 z

-40-- g, g2 83 84 85 86  ~S50-— g1 82 83 84 BS 86 '50-[' 81 82 83 84 B85 BE -SU-L g1 82 83 64 85 86

G-35



95% PROBABILITY LIMITS 8i-88
CONTINUOUS METHGDS
REG : 03
STATE : o8 DELAWARE
REPORG: 001 STATE OF DELRWARE DNR ¢ EC
PRECISION ACCURACY
LEVEL 1 LEVEL 2
qun +40+ +40-
T T T
n—% 0% o———}—i—-}—{—k—}. i T
'“J- Bl 82 83 84 85 86 ~40 g, g7 g3 g4 g5 g -40']' Bl B2 83 84 85 86
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oSU-F
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11 =

e

BES
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-50-- 8, 82 83 84 85 8

LEVEL 3

a0l

81 B2 83 84 @5 86
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Bi 82 B3 84 85 8%

0 i L T<_I\>T l 0 — I : T 0 =] I I < 1 g :. = <.
=TI R 1 T TTFEETT
-Wj- 81 B2 83 84 85 86 70— g1 B2 83 84 85 8§ -WJ- Bl B2 83 84 85 86 ~70— gy 82 g3 84 ®5 8G
G3
040—r Gtoir i40—r §4U-r
G I\TT,TT 1IN 7y 0 N\T:TT—
li.ll.Fl L1 TT 1T T R |
40* I - -J— -40-L
TUUTT BL B2 83 84 85 8T 40— gy g7 g3 g4 g5 gg 40—~ g1 87 B3 84 85 8§ 81 87 B3 84 BS @6




g5% PROBABILITY LIMITS 8i-86
MANUAL METHGDS

REG : 03
STATE : 08 DELAWARE
REPORG: GO1 STATE OF DELAWARE DONR & EC
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
TSP
040]T - 03077

RINEESS REREERE
11\1/ IR

ol
502

0\007 *SOT 030-]» 430-1

] I

-40-~ g, 82 83 B4 8BS 86 81 B2 83 84 85 B6

ot .

0 1 0 1 ] 0 1 g
| t i I

- P

t i t 1

-100—— g, g2 83 84 85 86  ~30— ®1 82 83 B4 8BS 66 -30-— g, g2 83 64 85 86  ~30-

81 82 83 B4 B85 86

suPB 40 40
+ = + -T— + ]—
-80— g, 82 83 84 85 85 ~40~ 81 B2 83 64 85 €6 “U'L B1 82 83 84 85 86

G-37



LY

ACH o

957 PROBABILITY LIMITS 81-86
CONTINUBUS METHODS
EG : 03
TATE : 09 DST. OF COLUMB.
EPCRG: 001 WASHINGTGN, DC OC & RR
PRECISION ACCURACY
LEVEL 1 LEVEL 2
&4DEE "O—T 040—r
o:;}%;—x—; 0 }IIL?q R
""‘; 81 82 83 84 BS 86 '4°J; Bl 82 63 84 85 86 "0:;

§02

1 T 1171 -

[}

-40— 8, 82 83 84 85 86

-40—

~ 4

NG2

&4U-f

——
i
—t—
——
—f-—

-

81 82 83 B4 85 BS

81 B2 83 84 85 86

81 82 83 84 85 86

440-f
I I I I I‘;L g | I/] T a}‘{
81 82 83 84 85 86 ~40— g; 87 g3 44 g5 @8

GSU—r

ol

070—r

—

—10--

+40-

ol

G-38

81 82 83 84 85 86

Bi 82 83 84 85 86

ofesady

Bl 82 B3 84 85 86

Bl B2 B3 B84 85 36

I

LEVEL 3
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Hi

i
H
1

~ Bl 82 83 84 85 8%

A

~ 81 82 B3 B4 85 86

~ Bl B2 B3 84 85 BG

T ®1 82 B3 B4 85 8§



957 PROBABILITY

LIMITS 21-386
0BS

MANURL MFTH

REG : 03

sTaTE : G9 DST. GF COLUME.

REPORG: 001 WRSHINGTCN, DC BC & RP
PRECISION ACCURARCY

LEVEL 1 LEVEL 2

S .
RESETT REESASE
T rrrrl-t

'40’"' 81 82 83 64 85 86 '30'-' B, B2 83 64 85 BE

TA 0" —F 1 =
TR

o
[
1
4

-

-80-— gy §2 83 B4 8% BE "G—L 4, 92 82 84 8% 86

'4°‘t 81 82 B3 84 B5 BS

c-39

LEVEL 3



95% PROBABILITY LIMITS 21-36
CONTINUDUS METHGDS
RECG : 03
STATE 21 MARYLAND
REPORG: GO1 STATE OF MARYLAND
PRECISION RCCURRCY
LEVEL 1 LEVEL 2 LEVEL 3
Tl Y - +40-
T T ] ]
O"UTTTT 0" \TTJ\TJ o: 0_"[ 1+t 13
INEREER] | ﬂlll 1 1 T T+
| I 1]

“40-- g1 82 93 84 85 85 40— g g2 83 84 85 86 40— g; 82 83 g4 65 85 -40-- g, g 83 84 85 86

502
040—r OSO—F +50 #SU'T
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I O I . . ol T 111 13
ITITTIIT °7 11 TITIT [TTTTT1
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—— e W —— R
i 11 !

~40—- 8, 82 83 84 85 85 -70-- g, g2 53 g4 85 86 70~ gy 82 83 84 85 86 ~70-- §; 82 83 84 85 8
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+40 HOT un-[’- +401

et °JiHHII e

40— g8 82 83 84 85 85 40— gy g2 B3 g4 85 55 -40-- Bl B2 B3 B4 85 B '4°J' 81 02 83 84 8BS 85

C-40




957 PROBAEILIT

y LIMITS 81-86

MANUAL METHODS

REG : 03
sTRTE : 21 MARYLAND
REPGRG: 0Ol STRTE OF MRRYLAND
PRECISION ACCURRCY
LEVEL 1 LEVEL 2
T5P
¢»ol._... ouo..H.

T 1 | H! 117
Ik e
-SH g1 B2 63 84 85 86 -SH g1 B2 83 B4 85 86

L Ty T

T T T
B s s N R
;:T.,u -SH g, 82 83 84 85 86 -SH g1 82 83 84 85 86

g, ®82 83 84 35 8B

GC-41

LEVEL 3



957 PROBPBILITY LIMITS 2;-1g
MENURL METHODS

G3
21  MRRYLEND
002 RLLEGRNY COUNTY

REG :
STRTE
REPCPG:

PRECISIGN RCCURRCY
LEVEL 1 LEVEL 2 LEVEL 3

44OISP
T

I TITTI

~ Bl B2 83 84 85 86 ~30—- g 82 83 84 85 80




95% PROBABILITY LIMITS 81-86

CONTINUOUS METHODS

ACCURACY
LEVEL 2

REG : 03
STATE : 21 MARYLAND
REPGRG: 003 ANNE RRUNDEL COUNTY
PRECISION
LEVEL 1

040692 450~

1 T

[ ]; W- T T T T T I

0401:

1]

—H
+H

LT

A

0507-
ﬁ-

LEVEL 3

"TTTTT:

Ty

’SU‘L €1 82 B3 B4 BS BE

-40-- g, g2 83 64 85 86 ~S0- EL 82 83 84 85 86 50— @) 82 83 B4 85 B
NG?2
OTOTT 010?T 010j?
4 4 4 4
1 1l 11

+40~

o

ol

. fl

B1 BZ 83 B4 BS 86

[er]
L IS

-40— gy 82 83 B4 B5 86

.._.l‘

B1 82 B3 B4 BS 86

~ @1 82 B3 B4 BS 86

I

-70—~ g} 82 83 84 85 BE

0407—

'4°‘L B1 82 83 B4 85 86

G-43

-70-- g) 82 B3 84 BS 86

*40?-

0

-40-- g, 82 83 B4 B5 BE



S5% PROBABILITY LIMITS 81-86
MANUAL METHOGDS
REG : 03

STATE : 21 MARYLAND
REPORG: 003 ANNE ARUNDEL COUNTY

PRECISIGN ACCURARCY
LEVEL 1 LEVEL 2
HOTSP +30
. f Tt
0 ol Ll;r ~J
i T4
]
~40—- gy 82 83 84 85 86 -30-- gy 82 83 84 85 86

G-44

LEVEL 3



957 PROBABILITY LIMITS 81-86
CONTINUBUS METHODS

REG : 03
STQTE : 21 MARYLAND :
REPORG: 004 BALTIMORE CITY (DISC. 1/82)
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
040C- 040it 040]? 0401?

b b

— e -t e

‘“Ji g) 82 83 B4 85 86  ~40— B1 BZ 83 B4 BS BG -40-- g, g2 83 84 B5 86 40— B1 B2 B3 B4 85 BE

§] X

‘403-2 4501 .}

I | I ] I

61+t 0 ] l 0 l
-

tSOT +50-1

-40— g, g2 83 84 85 85 ~50— d1 82 83 84 85 66 'SU'L g1 82 83 64 85 86  ~50— g1 82 B3 84 8BS 66

440§92 - 0701- 010]- 0701

1
0“..'] 0'..' u—:T 0’_.'

1 i 1l 1

-40— g, g2 83 64 85 86  ~10—— g1 B2 B3 84 B5 86 -70— gy 82 83 84 85 86  ~70— 81 82 83 B4 BS 86

—H

63
+40

1
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-
(=]

P |
M |

o 4401

0 T I 0 i ] 0 T I Q T

HH

+

-40— g, B2 83 84 85 86  ~40— 8 82 83 84 85 86 40— 81 82 83 B4 85 86 -40-- g| 82 83 84 B5 86

G-45



957% PROBABILITY LIMITS 81-86
MANUARL METHODS
REG : 03

STHTE : 21 MARYLAND
REPORG: 004 BALTIMGRE CITY (DISC. 1/82)

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
T§P

*40{ | 0302{

1 i
f | 11

-40 1

8] 82 83 64 85 86 -30— ) 82 83 84 85 86

G-46




g5y PROBABILITY LIMITS 81-86
CONTINUGUS METHODS
REG : 03 ‘
STARTE : 21 MARYLAND
REPORG: 005 BALTIMORE COUNTY
PRECISION ACCURACY
LEVEL 1 LEVEL 2
¢40CD +401 +401
]T' T
0 iﬁ }‘ 0 . 0
-40-- gy 82 83 B4 B5 86 -40-- §) 82 83 84 85 86 40— g 82 83 B4 85 66
502
240 450 osu?—
0 1 I I T 0 I - T

-40—— g, g2 83 B4 85 86

NO2
0407

0 1 1

1111
T T [[7

'4°'L 81 82 83 84 85 B6

0407

o A1

3 s O
11+ 1

-40— g} g2 83 84 8BS 86

-70-

0407—

[\jf<r—1

L 81 82 83 B4 85 86

~ 81 82 83 B4 BS 86

L Bl 82 83 B4 BS 86

T

81 82 83 84 85 86

LEVEL 3

&407-
0
-40— gy 82 63 B4 85 86

'Sﬂ‘t 81 B2 83 B4 B85 86

'7°-L 81 82 B3 B4 B85 B6

+40-1

.

1

ot 1111
T T

'4°'L Bl B2 B3 B4 BS BB

G-47
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0 T

T
i1

'4°“L 81 82 83 B4 B5 86



95% PROBABILITY LIMITS 81-86
MANUAL METHODS
REG : 03

STETE : 21 MARYLAND
REPORG: GG5 BALTIMGRE COUNTY

PRECISION ACCURACY
LEVEL 1 LEVEL 2
TSP
+40 030-T
-40=- 8 82 83 84 85 86 '3°'J' Bl B2 83 84 BS B6

G-48

LEVEL 3



95% PROBABILITY LIMITS 81-88

REG : 03

STRTE :2

REPGRG: O
PRECISION
T_SP

+40

-40— g1 82 83 84 85 86

MANUAL METHODS

1 MARYLAND
06 PRINCE GEGRGE'S COUNTY

LEVEL 1

ACCURARCY

+30

LEVEL 2

e

C-49

L 81 82 83 84 BS 86

LEVEL 3



95% PROBRBILITY LIMITS 81-86
CONTINUBUS METHODS
REG :O3

STPTE : 39 PENNSYLVANIA
REPORG : GO1 PENNSYLVENIA DER

PRECISIGN ACCURARCY
LEVEL 1 LEVEL 2 LEVEL 3
co
’4OTE ’40_f 04UTT 440tr
ol LITT 1 L1171 o T . 1T

I il

T T !
T

“40— By 82 83 84 85 g5 -40-- B1 8283 848586 ~40-- g, 82 83 84 &5 BE "Uj‘ 81 82 B3 B4 B5 B6
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40+ 50+
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I LTTTTT O"L 111
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&4U-r +40~— ;40;7 +40—

e s I, :
LT T T 1

40— g, 82 83 84 85 g5 -40-- Bl 82 83 84 g5 g§ '4°;t Bi 82 83 84 85 86 40— gy 82 B3 g4 g5 8§

G-50




95% PROBABILITY L

IMITS 81-86
MANURL METHOOS

RES - 03
STRTE : 29 PENNSYLVENIR
REPORC: 0G1 PENNSYLVANIF DER
PRECISIGN ACCURRCY
LEVEL 1 LEVEL 2
o

+30-1+
4 4

RSUREE Tl
Il I/l TTT1T1]]

1 .
-30-- g; B2 83 84 BS B6

ﬁ
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G-51

LEVEL

2



957 PROBRBILITY LIMITS 8i-95
CONTINU3US METHGGS

REG : 03 ;
STRIE @ 30 PENNSYLVENIN
REPORG: 052 ALLEGHENY LO0. BRPC
PRECISION ACCURNCY
LEVEL 1 LEVEL 2
440EF 40 40+
1 i I

-40--

LEVEL 3

ol

‘50-r

Bl BZ B3 B4 85 86

“40— 81 82 83 84 85 g ~ Bl 82 B3 B4 85 86 B1 B2 B3 84 85 86
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LAI
t 1]

ol

H 1]

81 82 83 84 85 86

40— 3, 82 82 84 g5 85 -40-- g, 82 83 B4 85 8§

-
ol

17
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95/ PROBABILITY LIMITS £1-85
MANURL METHODOS

REG : 03
STRTE : 39 PENNSYLVRNIR
PEPCRG: G602 ALLEGHENY CO. BRPC

PRECISION ARCCURARCY

LEVEL 1 LEVEL 2 LEVEL

TSP

0407 +30

1 1

-40-- g, 82 B3 B4 BS 86 -30-- g B2 83 B4 85 86
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ER
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!
ai
W

2



95% PROBABILITY LIMITS ?1-86
CONTINUOUS METHUDGS
REG G2
OTRTE 30 PENNSYLVENIR
REPORG: GG2 PHILPDELPHIR FMS
PRECISION RCCURRCY
LEVEL 1 LEVEL ?
441‘JE-[-j +40 +40
L I I
6 ] { }I o-_—H—-}%H 0—~—]—{—}+—I—-}
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95/ PROBABILITY LIMITS £1-85
MANUrL METHUGS
REG : 03
STRTE : 30 PENNSYLVENIF
REPCRG: G02 PHILRDELPHIR £MS
PRECIOIGN ACCURNCY
LEVEL 1 LEVEL Z LEVEL 3

T5P

jTHT i
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-40— g, 82 83 84 8BS 86
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81 B2 83 84 85 86
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35% PROBABILITY

LI 81-285
CONTINUOBUS ME

MITS
THOOS

REG : 03
oI TE 48 VIRGINIP
REPORG: GO1 VIRGINIP STATE RIN PCLL. CONTRIL BORND
PRECISICN RCCURRCY

LEVEL 1 LEVEL 2 LEVEL 3
HOEP +40— +40- +40—
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95% PROBABILITY L

PRECIoION

TSP
+401
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|
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RGINIT
NoINIR STRTE NIR FGLL. C2NTROL BOFRD
RCCURRTY
LEVEL 1 LEVEL 2 LEVEL 3
+30—
DTTTTTT_T
- T+1l
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95% PROBREILITY LIMITS 81-285
CONTINUOUS METHODS

RET : 03
STRTE 48 VIR:-INIFP
REPCRG: 0U7 CITY JF TLEXEBNDPIR
PRECISIGN RCCUPRCY
LEVEL 1 LEVEL 2 LEVEL 3
Co
‘401- “01 s +40
}L i 1
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35% PROBABILITY LIMITS 31-35
MANURL METHOGS

REG : 03 ,
SIrTC : 48 VIRGINIR
REPJRG: OUZ CITY OF NLEXANDRIN

PRECIGION PCIUPRCY

LEVEL 1 LEVEL 2 LEVEL 7
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s L Ehyast
"0:' B B2 83 84 85 86 ‘ -30: 8| 82 83 84 85 85



95% PROBABILITY LIMITS 21-85
CONTINUBUS METHIGS
REG : 02
OTRTE 49 v PGINIR
PEPCRG: Gu2 EpINFRY CAUNTY
PRECICIGN nCCuPrzy
LEVEL 1 LEVEL 2 Level 3
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895% PROBABILITY LIMITS 81-86
MANURL METHODS
REG : 03

STRTE : 48 VIRGINIA
REPORG: 004 RGANOKE COUNTY
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: LEVEL 1 LEVEL 2 LEVEL 3
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95% PROBABILITY LIMITS 81-86
CONTINUGUS METHODS
REG  : 03 |
STATE : 48 VIRGINIA
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ECISION

1§P

&40-f

-40J;

-

81 82 83 B4 85 86

RCCURACY

LEVEL 1 LEVEL

~30— g B2 83 84 65 85

G-64

2

LEVEL 3



g5% PROBABILITY LIMITS 81-86
CONTINUOUS METHODS
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95% PROBABILITY L]
CONTINUBUS ME
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95% PROBABILITY LIMITS 81-86
MANURL METHOODS

REG : 03
STATE : 50 WEST VIRGINIR
REPGRG: 001 STATE OF WEST VIRGINIR
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95% PROBABILITY LIMITS 81-86
REG MANUAL METHODS

: 03
‘ STATE :50 WEST VIRGINIA
| REPORG: 002 WVA NORTHERN PANHANDLE REGIONRL OFFICE
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95% PROBABILITY LIMITS 81-86
CONTINUGUS METHOGDS
REG : G4

STATE : 01 ALABAMA
REPORG: 011 ALABAMA DEPT OF ENVIRONMENTAL MANAGEMENT
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957 PROBABILITY LIMITS 81-86
MANUAL METHODS

REG : 04
STATE : 01 ALABAMA
REPORG: 011 ALABAMA DEPT OF ENVIRONMENTAL
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957 PROBABILITY LIMITS 81-86
CONTINUBUS METHGDS
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957 PROBABILITY LIMITS 81-86

-80— g; B2 B3 B4 BS B6

MANUAL METHODS

REG : 04
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95% PROBABILITY LIMITS 81-86
CONTINUGUS METHODS
REG : 04
STATE : (g1 RLABAMA
REPORG: 013 ‘ALABAMA DEPT. OF ENV. MANAGEMENT MOBILE
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957 PROBABILITY LIMITS 81-86
MANUAL METHODS

REG : 04

STATE : 01 ALABAMA

REPORG: 013 ALABAMA DEPT. OF ENV. MANAGEMENT MOBILE
PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
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957 PROBABILITY LIMITS 81-86

CONTINUGUS METHGDS
REG : 04
OTATE : 01 ALABAMA
REPORG: G14 AL, HUNTSVILLE RIR POLL. CONTROL DEPT.
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95% PROBABILITY LIMITS g81-86
5 MANUAL METHODS
RE

: 04
STATE : 01 ALABAMA
REPGRG: 014 AL, HUNTSVILLE AIR POLL. CONTROL DEPT.
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957% PROBABILITY

LIMITS 81-86
CONTINUOUS ME

MI
THODS
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957 PROBABILITY LIMITS 81-86
MANUAL METHODS

REG : 04
STATE : 01 ALABAMA
REPQORG: G15 AL, TRICOUNTY DIV. OF AIR POLL.
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957 PROBABILITY LIMITS 81-86
MANUAL METHODS
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95% PROBABILITY LIMITS 81- 86
CONTINUGBUS METHODS
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95% PROBABILITY LIMITS 81-86
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95% PROBABILITY LI
CONTINUOUS ME
REG : G4

STATE : {0 FLORIDA
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95/ PROBABILITY LIMITS 81-86
MANUAL METHODS
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957 PROBRBILITY LIMITS 81-86
CONTINUGBUS METHODS
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9:/ PROBABILITY LIMITS 81-85
MANUAL METHODS
REG : 04

STATE : 10 FLORIDA
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95% PROBAB IMITS 8i-86
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957 PROBAPILITY LIMITS 81-86
MANURL METHGDS
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95% PROBABILITY LIMITS 81-86

REG : 04

MANUAL METHODS

STATE : 18 KENTUCKY
REPORG: 001 KENTUCKY DIV. OF AIR POLL. CONTROL
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TS 81-86

957% PROBAB I
I HODS
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«  CONTINUOUS MET

REG : 04
STATE : 18 KENTUCKY
REPURG- 062 KY, JEFFERSON CO. RIR POLL. CONTROL DIST
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957 PROBABILITY LIMITS 81-86

MANUAL METHODS

REG : 04
STATE : 18 KENTUCKY
REPGRG: 002 KY, JEFFERSON CO. AIR POGLL. CONTROL DIST
PRECISION ACCURACY
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g5% PROBABILITY LIMITS 81-86
CONTINUBUS METHODS
REG : 04 .
STATE : 18 KENTUCKY
REPORG: 003 TENNESSEE VALLEY AUTHORITY -
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957 PROBABILITY LIMITS 81-86
MANUAL METHGDS
REG : 04

STATE : 18 KENTUCKY
REPORG: 0603 TENNESSEE VALLEY RUTHORITY - KENTUCKY
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95% PROBABILITY LIMITS 81-86
MANUAL METHODS

REG G4
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957 PROBABILIT 81-86

Y LI
CONTINUOUS ME
REG : 04

STATE : 34 NORTH CAROLINA
REPORG: 001 NC NATURAL RESOURCES & COMMUNITY DEVEL.
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957 PROBABILITY
MANURL ME
REG : G4

STATE : 34 NGRTH CRROLINA
REPORG: 001 NC NARTURAL RESOURCES & COMMUNITY DEVEL.

LIMITS 8i-86
THODS
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LEVEL 1 LEVEL 2 LEVEL 3
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REG : 04
STRATE : 34
REP

957 PROBABILITY LIM
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NORTH CRROLINR
ORG: 0602 NC., FGRSYTH COUNTY ENV.
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957 PROBABILITY LIMITS 8i-86
MANUAL METHODS
REG : 04
STATE : 34 NORTH CAROL INR
REPORG: 002 NC, FORSYTH COUNTY ENV. AFFAIRS DEPT.
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957 PROBABILITY LIMITS 81-86
CONTINUGUS METHODS
REG G4
STAHTE 34 NORTH CRROLINR
REPGRG: 003 NC, MECKLENBURG CO0. DEPT. OF
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95% PROBABILITY LIMITS 8i-8§
MANURL METHODS
RES : 04

STATE : 34 NORTH CRROLINA
REPORG: 0C3 NC, MECKLENBURG CGQ. DEPT. OF ENV. HEALTH
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957 PROBABILITY L

Y LI S 8i-86
CONTINUGUS ME
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957 PROBABILITY LIMITS 8i-8%

CONTINUBUS METHCDS
REG_ : 04
STRTE : 42 SOUTH CARCOLINA
REPGRG: 001 5C DEPARTMENT CF HERLTH & ENV. CONTROL
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957 PROBARILITY LIM MITS ©21-28
MANURL METHGDS
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gty PROBABILITY LIM
CONTINUZUo METH
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STRTE + 44 TENNESSE
PEPCRS: GOi TENNFUJLL CIV. ©F AIR PCLL. CONTROL
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95% PRGROBILITY LIMITS gi-es
MENURL METHGDS
RED . G4
STATE : 44 TENNESSEE
REPGRG: GO1 TENNESSFF DIV. GF PIR POLL. CONTROL
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55y PPORAPILITY LIMITe ©1-25
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95% PROBABILITY LIMITS 81-88
MANUAL METHGDS
REG : 04

STATE : 44 TENNESSEE
REPORG: 004 TN, KNOX COUNTY DEPT OF AIR POLL CONTROL

PRECISION RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3

T5P

+40

=40~ g, 82 83 84 85 85 -30—1- 81 B2 83 84 B85 86

G-142



957 PROBABILITY LIMITS 81-86

CONTINUBUS METHODS
REG : 04
STATE : 44 TENNESSEE
REPORG: 005 TN, CHATTANOOGA-HAMILTON Co AIR POL CONT
PRECISION RCCURACY

LEVEL 1 LEVEL 2 LEVEL 3
04029 0401- 040-]- +40
o — 0-"—{7H<1——— o o=+

-40—- g; g2 83 84 85 B6

-40-~ g, @82 83 84 85 B6

'4°‘L 81 82 83 84 85 86

0401-

ot

'4°-L €1 82 83 84 85 B

'4°‘L g1 82 83 84 85 86

T +40

1]

-40-- g; @2 83 84 B5 86

G-143

'4°“L 81 62 83 B4 85 86

+40

-40-- g, 82 83 64 85 86



957 PROBRBILITY
MANUAL ME
REG : 04

STATE : 44 TENNESSEE
REPORG: 005 TN, CHATTANOOGA-HAMILTON cO RIR POL CONT

LIMITS 81-86
THODS

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
HOIE’P 430
THH = THHH
-40 i 61 82 83 84 85 g6 -30]

~ 81 B2 83 B4 BS 86

G-144




TS 81-86

957 PROBABILIT I
HODS

Y LINM
CONTINUOUS MET

REG : 04
STATE : 44 TENNESSEE
REPORG: 006 TENNESSEE VALLEY AUTHORITY -
PRECISION ACCURACY
LEVEL 1 LEVEL 2
440202 1501 0501-

11T ,,7
I TTIT

e e

——

1
1]

R IS

"°“t 81 82 83 84 85 86  ~50—— g1 82 83 84 65 86 -60-- g, @82 83 84 95 66

NB2

040:} 0107- 010-1
0 I 0 1 0 1

% [T1 1 1
-40 -

81 82 83 84 85 B6 -70-- g1 82 83 84 85 86 18-

HH

Bl 82 83 84 85 86

03
Ho o so

et

o ] TT 1.1 ol [ I I I T—=

T |
RS 1 [1° I

1 _ I ]
-40-1 g, g2 83 84 85 86 ~40~— 81 B2 83 B4 B85 86 -40-- g; 82 83 B4 85 86

G-145

TENNESSEE

LEVEL 3

+50

-GU-L 81 82 83 84 85 86

0101—

ol —s—

-10-~ g) 82 83 B4 85 86

+40

-40-- g 82 83 84 85 86



95% PROBABILITY LIMITS 81-86
MANURL METHODS
REG : 04

STRTE : 44 TENNESSEE
REPORG: 006 TENNESSEE VALLEY AUTHORITY - TENNESSEE

PRECISION RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3
HOISP +30+
T ] T |
0 ’I u-—H%. -
1 1 1 | .I. 1 LL}
~40-- g1 82 83 84 85 86 '30:' 81 B2 83 B4 BS 86




g5% PROBABILITY LIMITS 81-86
CONTINUOUS METHODS
REG : 05
cTATE : 14 ILLINGIS
REPORG: 001 DIV. OF AIR POLL. CONT., ILLINGIS EPA
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3

ung-u +401 0401- 40

o 11 : F-11 ]l o-ﬁ—% 1 u—"-—l:lpi—{-—l—{- u-—?i-f—}—j;—}" T
'40:' 81 82 83 84 65 86 '40': 81 82 83 64 85 86 ~40—— 81 B2 83 B4 B85 86 40—~ @) 82 83 84 85 86
‘40%02 +50-1 480 +501
HEHH A
'40:- 81 82 83 84 85 B '50'-- 81 82 83 64 85 86 50 -50-- g, 82 83 84 B85 B6
040N92 +701 +704~ +101

T I T

B B O R S s
'40:’ 81 82 63 B4 BS 86 '70:' @) 82 63 84 85 86 -70—— g1 B2 83 84 85 86 70—~ gy 82 83 B4 85 86
ung- 401 +40 +40

T----""" —" --—" —TT"“" - -

" .uﬁ—-{' ’ S i B O
‘40‘-‘ 81 82 63 84 85 86  -40-— g1 B2 B3 B4 B5 BE '40-:' g1 62 83 84 85 86 ~40-— ®1 82 83 B4 85 86

G-147



95% PROBABILITY LIMITS 81-86
MANUAL METHGDS

REG : G5
STATE : 14 ILLINOIS
REPORG: GOl DIV. OF AIR POLL. CONT., ILLINOIS EPR
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
TSP
430
o1 LTl
~48-- g, 82 83 84 85 86 '30“; 81 82 83 84 85 B6
PB
*UU% +40 +40—
T o e

80— g1 82 83 84 85 g5 -10— B1. 82 83 84 85 86 -40—— g, 82 83 64 85 BE

G-148




95/ PROBABILITY LIMITS 81-86
MANUAL METHODS

REG : 05
STATE : 14 ILLINOIS .
REPGRG: 002 CHICAGO DEPT. OF CONSUMER SERVICES
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
’40T§P +301
T T
o-"_thpH—}_ ul'_%HﬂA—}
'401 81 82 83 B4 B85 86 '3°i 81 82 83 B84 85 €6
‘BON_BZ +401- MOT 040-1-
I o e ot
‘“:' o1 82 83 84 85 86 ~40- 81 82 83 84 85 86 407" 81 82 83 84 85 86 “°“L 81 82 83 84 85 86

@80%9 040-1- » 0401‘

thess o Jbeis

- -

.

+H
H
HH
-
{~]

-80-- g, gz 83 84 85 86 40— 8y B2 B3 84 85 66 -40-- g; 82 B3 84 85 86

G-149



957 PROBABILITY LIMITS 81-86
CONTINUOUS METHODS

REG : 05
STATE : 14 ILLINOIS
REPORG: 003 COOK COUNTY DEPT. OF ENVIRONMENTAL CONT
PRECISIGON RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3
44090 +40- +40 +40
[ [ [

~ B1 82 83 B4 85 8§ 'WJ' 81 8283 84 8585 40—~ g, 82 g3 84 85 8 -40'1- Bi BZ B3 B4 BS BE

[

| T
TH’PH P B e

~ Bl 82 83 B4 85 BE '5°j' 81 82 83 84 85 86 50— g, g2 83 g4 85 g6 'SUJ‘ 81 B2 83 B4 85 86

+40~ +70 +70-
T T ]

— -

[
P P e g

— -

=40 4, 82 83 84 85 8 "mj‘ 81 82 83 64 858 -70— g; B2 g3 g4 g5 gg = -70—- 81 B2 83 84 B5 B6

uuna +40 +40 +40
T ] T T

-

o o e A o3I 1]

40 g1 82 63 g4 65 8 -40-- 81 82 83 84 85 86 -10— 8| g2 g3 g4 g5 g5 .-40—- 81 B2 83 64 B5 86

G-150



957 PROBABILITY LIMITS g1-86
* MANUAL METHODS

REG : G5
STATE : 14 ILLINDIS
REP

ORG: 003 COOK COUNTY DEPT. OF ENVIRONMENTAL CONT

PRECISION ACCURACY
LEVEL 1 LEVEL 2

040T
j' |

0 0 - | =

=

-40-- gy g2 83 84 85 86 -30-- gy 82 83 B4 85 86
oanNBZ 40 40
) 1 ]
o L_J ° l<I 0 T
11 1 +
'50"{' g1 82 83 84 85 86 ~40— g1 82 83 B4 85 86 TS 81 82 83 B4 BS 86

450]— 0401? ‘40]

ILTT 00 “--3.\7 0. TTT:L
lll‘- llll

1 L =4

-80— g, 82 83 84 85 86 40~ 81 82 83 84 85 8 -10—- g, @2 83 B4 85 86

G-151

LEVEL 3

0401

L1

-

-

-40—- g, g2 83 84 BS 86



95
REG : 05
STATE : 15 1IN
REPORG: 001 A]
PRECISICGN
44020
T

HHHE

o]

~ Bl 82 B3 B4 85 86

440§P2

——

111

~40-- 81 82 83 84 65 86

NO2
040~F

7 PROBAB

ILITY LI
CONTINUOUS ME

IANR

D
R POLL. CONT.

LEVEL 1

i1
T

~ 81 82 83 64 85 86

OSUTF

01 I""T
..fl 11

]
1

-50-- 81 82 83 84 B85 86

MIT
THODS

DIV. INDIANR

RCCURACY
LEVEL 2

Olﬂ-r

HH

ol

81 82 83 84 85 86

+50~
o_ﬂ_{ﬂ_}
-s0-L 81 82 83 84 85 g6

010-f

1 1
|
ol

81 B2 B3 84 85 85

0 L1
11

106" 8 82 83 84 85 86

+40-

T

111171
11T I TTI

~40— 81 82 83 84 85 8

HHH-=

~40-- g 82 83 84 85 8

) £>*il

-70-- Bl B2 B3 84 85 8§

-40— gy 82 83 84 65 86

G-152

S 81-86

STATE

+40—

-~

T

1+ 111
I T 1

LEVEL 3

-

ol

4504

~ 81 82 83 B4 85 86

[

ITT1 11171
| L L JT11

5o

+704

~ 81 82 83 B84 BS 86

I
+1

~ B1 B2 B3 84 85 85

~ 81 B2 83 B4 85 86



95% PROBABILITY LIMITS 81-86
MANUAL METHODS

REG : 05
STATE : 15 INDIANA
REPGRG: 001 AIR POLL. CONT. DIV. INDIANA STARTE

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
4401§P +301
1 .
HHH T
"01_31 82 83 B4 B5 86 -30-1 8 82 83 84 85 86
mnpg W0~ 40
] ] 1
LLiz I SR
u 1T ] =H .
-80— @) g2 B3 B4 B5S B6 -401 g1 82 983 84 85 86 '4°l g1 82 83 84 85 B6

G-153



957 PROBABILITY LIMITS 81-86

CONTINUGUS METHGDS
REG  : 05
STATE : 15 INDIANA
REPORG: G02 DIV. OF AIR POLL. CONT.. EVANSVILLE
PRECISION " ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
‘4DEP "O—f 040*[ | Olﬂ-f

-

g

~40—- 9, 82 83 84 85 G

$02

40—

| 1]
P 11

Bl B2 B3 84 85 B6

e

-40— -40—- g 82 83 84 85 85

81 82 83 84 BS B6

040-f OSU—f 050-f +50
0" .‘- ] I T T n- 11 -'/{ 0 i F H- xI J- 0__. I ﬂ.‘ _l i-
~40-" g, 82 83 84 85 86 -Sﬂj- 81 82 83 84 85 86  ~S0~- g, g2 g3 g4 85 BE -5°j- 81 B2 83 84 B85 86
03

040tf

-40— g, 82 83 84 85 86

440—r

i

401

(]

]

3
e

_40_._

I

=1 o

-

T

.TI__
I T
-40J;

81 B2 83 B4 BS 85 81 BZ 83 B4 85 8§ ~ Bl 82 83 84 BS EB6

G-154



957 PROBABILITY L S 81-86

IMIT
MANURL METHODS

REG : 05
STATE : 15 INDIANA
REPORG: 002 DIV. CF AIR PGLL. CONT.., EVANSVILLE
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3

0301-

e

-40— g, 82 B3 B4 85 BE -30-~ g; 82 83 84 85 B6

G-155



95% PRCBABILITY LIMITS 81-86
CONTINUBUS METHOLS
REG : 05
STATE : 15 INDIANA
REPCRG: 003 ST. JOSEPH COUNTY
PRECISION ACCURACY
LEVEL 1 LEVEL 2
&4099 04D—r uoT
IREES S N (B S
40— 81 82 83 84 85 86 40— gy g2 g3 54 gy gy -40-- Bl B2 83 84 B5 BF

C-156

LEVEL 3

-40—- g; 82 83 84 85 86



957 PROBABILITY LIMITS 81-86
MANUAL METHGDS

REG : G5
STATE :i5 INDIANA
REPGRG: GO3 ST. JOSEPH COUNTY
PRECISION ACCURACY
LEVEL 1 LEVEL 2
TSP
6401 6307-

0 ~

-40—— g, g2 83 84 65 B6 -30— g) 82 83 64 85 86

C-157

LEVEL 3



95% PROBABILITY LIMITS B1-86

CONTINUBUS METHGDS
REG : 05
STRATE : 15 INDIANA
REPCRG: G04 DIV. OF RAIR POLLUTION CONTROL, GARRY
PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
Co
o 0 s40- s40
H— — — L
'40:' 81 82 B3 ¥4 B5 86 '4°j; Bl B2 B3 B4 B85 86 ‘40‘; 81 B2 83 84 BS BE '4°J; Bl B2 B3 B4 8BS B6
HU%PZ ‘50~[.- 050-[.- +50
H “H H H
'4°j; '501; 81 82 83 84 85 86 1 '50:; Bl 82 83 84 85 86

B1 82 83 84 85 86

-50—~ g, B2 83 84 €5 86

40—~ g 82 83 84 85 g5 -40—

Bl 82 B3 B4 8BS BG

[~
-4

-40-= g 82 83 84 85 BE

G-158

-40-= gy 82 83 64 85 86



957 PROBABILITY LIMITS 8i-86

PRECISION

~ TSP
0407-

ni?w
INg!

-40— @) 82 83 B4 85 B6

MANUAL METHODS

LEVEL 1

ACCURACY
LEVEL 2

0307-

T

'3°“L 81 82 83 84 BS 86

C-158

NA
. GF AIR POLLUTICN CONTROL., GARY

LEVEL 3



95% PRCOBABILITY LIMITS 81-86

CONTINUOUS METHOCDS
REG : G5
STATE :i5 INDIANA
REPORG: GG5 RIR PCLL. CONT. GIV.. VIGO COUNTY
PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
502
040—[- 050-_[ 0507- *50-"[-
n-—-‘f——léi-:l-' L 1 0- lIU/I 0 .lt = I/l\l
~40= 8, 82 83 84 85 86 50-- 81 82 83 84 85 86 -50-- g, g7 g3 84 85 86 ‘50':- 81 B2 83 84 8BS 86
‘409[-3 o4n-r 040—[- 40—y
0 HJ‘[ 0 - I 0 I\-{;T 0 ] = I T
'40:' B1 82 83 84 85 86 40— g) 82 83 84 B85 8 'wj.' 81 B2 83 B4 B5 B6 "0:‘ 81 82 83 B4 85 86

G-160




957 PROBABILITY
MANUAL ME
REG : 05
STATE : 15 INDIANA
REPCRG: 005 ARIR POLL. CONT. DlvV., VIGO COUNTY

PRECISICN ACCURRCY
LEVEL 1 LEVEL 2 LEVEL 3
040T§P 4301
T T
O:‘HN%H-} ° -«}&d—t—}' T
-40-1 81 82 83 84 B85 86 '30-. 81 82 83 B4 BS 86

C-161



95% PROBABILITY LIMITS 81-86
CONTINUOBUS METHGDS

NDIRANA

IV. CF RIR guAaLITY, ERST CHICAGO

REG : 05
STRATE : 15 ]
REPCRG: 006 D

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
ca
440-:f 040-.[- HO-I- &40-['
g ‘ '-l,: 1} | .TI. 0 o 0 -
'40".“ 81 8283 84 85 86 -40-— §; g7 g3 g4 g5 86 '“JJ‘ 81 B2 B3 84 85 BE 'wl Bl 82 B3 B4 B5 gp

*40%[-32 ‘SOT tSDT oSUT

—t—

0 T 0-, U-T 0.
1l 1l 1o 1

{

40— 9, 82 83 84 g5 86  “50-- gy 52 83 84 85 55 -50-- Bl B2 83 84 85 86 ~50—— g; g7 g3 g4 B85 85

1

40— 81 82 82 84 85 8 -40- Bl B2 83 84 85 86 40— g, 5, g3 o4 g 86 40— g, 82 83 g4 55 g

C-162




957 PROBABILITY LIMITS 8i-86
MANUAL METHODS

REG : 05

STATE : 15 INDIANA

REPGR%: GC6 DIV. OF AIR QUALITY, ERAST CHICAGO
PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3

TSP

0407.— _ 4301:

h o+

"0--' 81 82 83 84 B85 86 “3°j' 81 B2 83 84 85 86

G-163



95% PRCBAB ITS 21-85
CONTI HOGS

REG : G5

STATE : 15 INDIANR

REPCRG: 607 AIR PGLL. CONT. GIV.. HAMMOND

ILITY LIM
NUBUS MET

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
040§P2 +50 +50~ &50—;
I ] T
1T
) | 0 0
|
-40— 8, 32 83 84 85 86 -50—; 81 82 B3 B4 85 86 '501 81 82 83 84 B5 86 -501 81 82 83 84 85 86

G-164



95% PROBABILITY LIMITS 81-85
MANUAL METHCDS

REG : 05
STATE : 15 INDIANA
REPGRC: G07 AIR PCLL. COGNT. GIV.., HRAMMCND
PRECISION : ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3

040T-SP +301

T T

o ‘1 o —i\i
-‘0:“ 81 32 83 B4 8BS 86 -30-~ g, B2 83 B4 85 B6

C-165



857 PROBABILITY L
CONTINUCUS M

REG : G5
STRTE : |5 INDIANRA
REPORG: GO

PRECISICN

LEVEL 1

CG
s o

¢ f I I‘{{ G E“i“x-%{ {{

~40-- 81 82 83 84 85 85

§G2

~40-- 81 82 83 84 85 86

440j &50—f
0 T 7T T | I T 0 T = I__I 1 T
| [TTI5T IR
-4nj- 81 82 83 €4 85 86  -SO0-- g; gy g3 84 85 85
440!52 +70+
T I

e

ol

04093
I

81

BZ B3 B4 B85 86

11171

0 | T I
rrTTTt

40 8, 82 33 84 85 3G

“710-- 8, 82 83 84 85 @s

1.1

1

~ Bl BZ 83 84 85 8%

™1

G-166

MITS
THCDS

8 INDIANRPCLIS APC DIVISICN

ACCURACY
LEVEL 2

Bl B2 83 84 BS 8%

L.

i-86

LEVEL 3

~ Bl B2 83 84 85 86

B1 82 B3 84 85 86

|
l/l Y 1

~ Bl BZ B3 B4 B85 86

" Bi BZ B3 B4 BS 86

1/}4‘1-L

Bi BZ B3 84 35 BS

81 82 B3 B4 8BS B85



9g5¥ PRGBABRILITY LIMITS 81-86
MANURL METHGDS
REG : 05
STATE : 15 INDIABNA
REPGRC: GOS8 INDIANPPGLIS RPC DIVISION
PRECISICN ACCURRCY
LEVEL 1 LEVEL 2
TSP
4‘0]? 030?T

— - -

T AR BEE!

- e

-40—~ g, gz 83 84 BS B6 -30—- @), 82 83 B4 B5 85

562
100 +307

o

4301-

-t -4 ——

—t

] ] ¢

e 4 e

o r
-100— g, 82 33 84 85 86  -30— g1 82 83 84 85 86 ~30~ g\ 82 83 B4 85 86

OBUPB 40
—_ + ]

4401-

0 HII 0-- D S o o TTT

-8C— g, 82 31 14 85 85 ~40—— 8 32 83 64 85 8¢ ~40-~ gy 82 83 84 35 86

G-167

LEVEL 3

81 82 83 84 85 86



95% PROBRBILITY
MRANURL ME

PEG  : G5
STF i 15
REP
PRECISICN
“OISP

T

—

<40~ ®y 82 83 84 85 86

TE INDIRANR
CRG: G09 ANDERSON LGCRL AGENCY

LEVEL 1

RCCURRCY
LEVEL 2

[ ]

!
o-—a
——
[ -
H
.

~ Bl B2 B3 B4 85 Bp

C-168

LEVEL 3



957 PRCBPE

TLITY LI v 21-86
CONTINUCUS ME >

REG . 05
STPTE : 15 INDIPNR
REPCGR%: G100 PORTER COUNTY HEPLTH DEPARTMENT
PRECIGION ACCURRCY
LEVEL 1 LEVEL 2 LEVEL 3
440592 +501 +501 +501
T T ]
0 HTl o =1 ol g s A T 111
rl L'.l. 1 .Ll.l.l ] rl.l.

e - e

-40— g, 82 B3 84 8BS B -50-= g, 82 83 B4 85 86 ‘SU’L 81 82 83 84 85 86 -50-- g, 82 83 B4 B85 86

04(&? 1 +40-1 040-}- ‘401

1 T 1 : o S
Iﬂ{ g TR TP

g1 82 37 84 85 B -40-- 5, 82 83 84 35 35 40— 8y 3283 84 35 Bo -40-- g, 82 83 84 I 8F

G-169



PEG  : 05
STRTE 5 1
REPGRG: G110 P
PRECISION
.uommw

T

€ -ﬁ - .ﬁ
] I

t LETTT
-S.H B, B2 32 84 35 8§

pg

+mo”ﬁ

+

-3G—

31 82 B3 84 85 86

95% PRGRRRILITY LIMITS 21-85
CMENUPL METH3DS
DIPNP
RTER COUNTY HEpLTH OEPPRTMENT
PCCURRCY
LEVEL 1 LEVEL 2
ouolﬁ
0 | I 17117
1t TIT1]
-uL.: 31 B2 B3 84 35 8§
¢~oﬂﬁ o;cdﬁ
0 1 [T o _. 11
|y 71
-:L- B1 82 33 74 35 8§ LL.- Bl 82 %3 B84 35 85

N
G

G-170

m

m

3



RES : 05
STRTE & 15
REPCRG: 100
PRECISION

co
0407-

0 T

1

"0'; 81 82 B3 84 35 86

§02

0401

_—
4

0

ol

81 82 83 B84 8BS 86

40— g, 32 83 94 B5 35

ANR

LEVEL 1

T 11

"U‘t 81 82 83 B4 8BS 86

T 1 T 4J

INDI
LRKF COUNTY CCNS3JLDTD p g MONIT WRK GRP

RCCJRACY
LEVEL 2

blﬂjt

=

LEVFL 2

BERN
2l

T FTT]

*SO'L 8, 82 83 84 BS 8%

0401

%, 82 B3 ¥4 75 34

0 =t
-40-- g, 82 83 84 B85 BG '4°-L 8, 82 83 84 BS 86
‘501- 450

[ ! T i I
'5°‘t -§0—- gy 32 23 "4 85 30

81 82 83 B4 85 35

1
-
-~
o
]

\
i

#401
TTI_ 0

ol

i—-Ll

81 82 83 B4 25 86 "U‘L §) 82 B2 ¥4 7 30

G-171

’I'M .



95% PROEADILITY LIMITS °1-25
MANURL MFTH?DS

REG : 05
SOTRTC & j& INDTRPNP
REPCRG: ;00 LAKE COUNTY CONoBLBTD p g MCNIT WRK oPP
PRECISICN ACCURPCY
LEVEL LEVEL 2 LEVEL 2
TSP

440-:f _ &30—.-[

[TT1 1
T E
“40—= 81 82 £3 84 85 85 ~30-L B1 82 83 84 g5 8p
PB

1 : LT T I r 1 T T
¢ 0 : 0
I Tt M °7 1
'301 81 82 83 "4 25 85 40~ g, g7 g3 g4 35 g5 -40-- 3. B2 33 74 75 35
G-172



n57 PPRORABRILITY LIMITs 21-353
CONTINUOLL METHGCC
RFEG : 05
STPTT 15 INDIANA
PEPCZPG: {01  PUBLIC SERVICE OF INDIANA
PPECISIGN PCCURPLY
: LEVEL 1 LEVEL 2
'40592 +501 450
T 1 T
o | N 0 1 0 1 I
11 1 1\ I+1
-40-— g, 87 83 B4 25 85 '*SGi 3 F.Lz 83 84 85 386 -50':’ 81 32 %3 B4 85 85

G-173

LEVEL 7

0501T

o123

—t—

ol

8i 32 33 84 85 130



PEn . OF
oTPTE : |5
REP:P~: |

PRECIu 12N

4
L

957 PRICNRILITY LIM]
MPNUPL METHGD

INDIANA
PUBLIC SERVICE OF INDIANA

RCCUPACY
LEVEL 1 LEVEL ¢

o

C-174

LEVEL

2
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S 81-86

g5% PROBABILIT 1T
. HODS

Y LIM

CONTINUGBUS MET
GHIO

2 BHIO EPA, NORTHERST DIST. GFFICE

PRECISIGN ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3

&40%92

s R e AR
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95% PROBABILITY LIMITS 81-86

MANURAL METHODS
REG : 05

STATE : 36 OHIO
REPORG: 002 OHIO EPA, NGRTHERST DIST. OFFICE

PRECISION RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3
T5P
+40 &30-.r
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957% PROBH?

CONT
REG : 05
STATE : 36 OHIO
REPORG: 003 OHIO EPA, NORTHWEST DIST. OFFICE
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95% PROBABILITY LIMITS 81-86
MANUAL METHODS
REG : 05
STATE : 36 OHIO
REPORG: 003 OHIG EPA, NORTHWEST BIST. OFFICE
PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
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g5% PROBABILITY h

REG : 05

STATE : 36 OHIO

REPORG: G604 OHIO EPA

]
CONTINUOUS ME

M
T

115 81-886
HGDS

, SGUTHEAST DIST. OFFICE

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
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957 PROBABILITY L

I S 81-86
MANUAL METH

MIT
60S
REG : 05

STRTE :38 OQHIO

REPORG: 004 OHIG EPA, SOUTHEARST DIST. OFFICE

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3

uuTSP +30
: } J17
.1‘{1

1]
1
~40-~ g1 82 83 84 85 85 -30

81 82 83 84 85 B85
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957 PRGBABILITY LI
CONTINUGUS ME
REG : 05

STARIE : 36 GCHIC
REPORG 005 GHIO EPR, SCUTHWEST DIST. OFFICE

PRECISION ACCURACY
LEVEL 1 LEVEL 2 LEVEL 3
G3
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95% PROBABILITY LIMITS 81-86
MANUAL METHGDS
REG : 05
STATE :36 OQHIO
REPORG: GO5 GHIO EPA, SOUTHWEST DIST. GFFICE
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g5% PROBABILITY LIMITS 81-86
CONTINUOUS METHGDS
REG : 05
STATE : 36 OHIO
REPGRG: 006 AKRON AIR POLL. CONTROL
PRECISION ACCURACY
LEVEL 1 LEVEL 2
co
040-1- 0401- 0401-
u-"_H..%.H,} O:‘H:H’}% u."_.H;H,H
-Wi B1 82 83 B4 85 86 ‘0:- 81 82 B3 84 85 86 -‘0': 81 82 83 84 85 86
502
40+ #5071
T 1 _
"Dj' §1 82 83 84 BS 86 'SO‘L 81 B2 83 84 B85 86 '50-[' g1 82 83 64 85 86
440292 +101 010-1—
0 1 Il 0 1 0
'40:' 81 82 83 64 85 BE "'0'1 g1 82 83 84 85 86 10~ 81 €2 B3 B4 8BS BE
VA0 -

-40— g| 82 83 84 B5 B

-40— g, gz 83 84 85 86  ~40-

G-191

~ g1 82 83 84 B5 86

LEVEL 3

81 82 83 84 85 86

81 82 83 84 BS BS

-40—- g; 82 83 B4 B5 86



80—

95% PROBABILITY LIMITS 81-86

REG ¢ 05
STATE : 36 OHIO
REPORG: 006 AKRON RIR POLL. CONTROL
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957 PROBABILITY LIMITS 81-86
CONTINUOUS METHODS
REG_ ¢ 05
STATE : 36 OHIO
REPORG: 607 AIR POLL. CONT. DIV., CANTON
PRECISION ACCURACY
LEVEL 1 LEVEL 2
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957 PROBABILITY LIMITS 81-86
MANUAL METHODS
REG : 05

STRIE :36 OHIG
REPORG: 007 AIR POLL. CONT. DIV., CANTON CITY

PRECISION RCCURACY
LEVEL 1 LEVEL 2 LEVEL 3
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957 PROBABILITY h

REG : 05
STATE :36 O
REPORG: 008 S
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REG
STATE

«
s

957 PROBABILITY LIMITS 81-86

GS

MANUAL METHGDS

36 OCOHIGC
REPORG: 008 SOUTHWESTERN OHIC AIR POLL.
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957 PROBABILITY LIMITS 81-86

CONTINUOUS METHODS
REG : 05
STATE : 36 OHIO
REPORG: 009 CLEVELAND DIV. OF RIR POLL. AGENCY
PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
040%9 0407—' 4401- 0401—

i
1

U.I-T 1

H
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957 PROBABILITY LIMITS 81-86

MANUAL METHODS

REG : 05
SIATE : 36 OHIOC
REPORG: G039 CLEVELAND DIV. OF RIR POLL. AGENCY
PRECISION ACCURACY
‘ LEVEL 1 LEVEL 2 LEVEL 3
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957 PRGBABILITY LIMITS 81-86
CONTINUOUS METHODS

REG ¢ 0S
STRTE : 36 CHIC
SEPORG: 010 REGIONAL APC AGENCY DAYTON
\
\
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95% PROBABILITY LIMITS 81-8§
MANUAL METHGDS
REG : 05
oTHIE : 36 OHIO
REPGRG: 010 REGIONAL APC RGENCY DRYTON
PRECISIGN ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
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a
060%— HO-T HO-T HOT

n] 1] T

§ 1

1

T 81 B283 848586 30—~ g g2 g3 g4 g5 8 81 8283 84 858 -30—— g 82 g3 g4 g5 g5

H—

"

"80-"- g1 82 83 64 85 85 -40 B1 B2 83 64 85 86 40— g, g7 g3 g4 g5 g5 -40—- 81 82 B3 B4 B85 BF

PB-

»so—[- 940—[- H»O-T-
1] i = o T ke o 1] T T T T I 0 - ¢
~ 1% rq T 11
E j j.
80 51 82 83 64 g5 85 -40-- §, 82 83 84 85 g5  -40--

B1 82 83 B4 85 86

G-200



g95% PROBABILITY
CONTINUOUS
REG : 05
sTATE : 36 GCHIC
REPORG: 012 RIR POLL. CONT.
PRECISION
LEVEL 1
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i 12
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LEVEL 3
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95% PROBABILITY LIMITS 81-8§
MANUAL METHOGDS

REG ¢ G5
STATE : 36 OHIO
REPORG: G12 ARIR POLL. CONT. DIV. OF LRKE CNTY.

PRECISION ACCURACY

LEVEL 1 LEVEL 2 LEVEL 3
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