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I. INTRODUCTION

The 1982 Air Quality Summary of Ambient Air Quality in
Connecticut. is a compilation of all air pollutant measurements
made at the Department of Environmental Protection (DEP) air
monitoring network sites.

A. Overview of Air Pollutant Concentrations in Connecticut

This section briefly describes the status of Connecticut's air
quality for the year 1982. The measured concentrations of six
pollutants are compared to two categories of Federal and State air
quality standards. The first is the primary standard which is
established to protect public health with an adequate margin of
safety; the second category is the secondary standard which is
established to protect plants and animals and to prevent economic.
damage. More detailed discussions of each of the six pollutants
are provided in subsequent sections of this Air Quality Summary.

1. Total Suspended Particulates (TSP)

Measured total suspended particulates (TSP) leyels did
not exceed the primary annual standafd. of 75 ug/m° or the
secondary annual standard of 60 ug/m” in Connecticut during
1982. No sites recorded measured values exceeding the primary
24-hour standard of 260 ug/m” in 1982, but measured values
at two (f) sites exceeded the secondary 24-hour standard of
150 ug/m®, down from fourteen (14) sites in 1981. Two (2)
exceedances of the 24-hour standard are required at a
particular site for the standard to be violated. No sites
recorded measured values wh%ch violated the secondary standard
by exceeding the 150 ug/m> level at least two times (see
Table 1),

In general, measured TSP levels were slightly higher in
terms of annual average concentration values in 1982, as
compared to 1981.

2. Sulfur Dioxide (S02)

None of the air quality standards for sulfur dioxide were
exceeded in Connect}cut in 1982, Measured concentrations werg
below the 80 ug/m° primary annual standard, the 365 ug/m
primary 24-hour standard, and the 1300 wug/m secondary
3-hour standard. '

The continued attainment of the SOp standards can be
primarily attributed to Connecticut's 1low sulfur-in-fuel
regulations.







The results of sulfation rate monitoring indicate that
sulfur dioxide levels were significantly lower in 1982 than
1981. Temperature is an important factor in determining SO2
emissions. The general decrease in measured SOy levels was
probably due to the fact that, for coastal Connecticut, 1982
was warmer than 1981, The last quarter of 1982 was warmer
statewide compared to the last quarter of 1381. This can be
shown by the number of "degree days": a measure of heating
requirement. As the number of degree days increases, the
amount of fuel that must be burned to heat buildings also
increases (see Tables 28 and 29); the more fossil fuel burned,
the greater the emissions of sulfur oxides.

3. Ozone (03)

National Ambient Air Quality Standards - (NAAQS) - On
February 8, 1979, the EPA established an ambient air quality
standard for ozone of 0.12 ppm for a one-hour average. That
level 1is not to be exceeded more than once per year.
Furthermore, in order to determine compliance with the 0.12
ppm ozone standard, EPA directs the states to record the
number of daily exceedances of 0.12 ppm at a given monitoring
site over a consecutive 3-year period and then calculate the
average number of daily exceedances for this interval. If the
resulting average value is less than or equal to 1.0; that is,
if the fourth highest daily value in a consecutive 3-year
period is less than 0.12 ppm, the ozone standard is considered
attained. The definition of the pollutant was also changed
along with the numerical value partly because the instruments
used to measure photochemical oxidants in the air really
measure only ozone. Ozone is only one of a group of chemicals
which are formed photochemically in the air and are called
photochemical oxidants. In the past, the two terms have often
been used interchangeably. This 1982 Air Quality Summary uses
the term "ozone" in conjunction with the new NAAQS to reflect
the changes in both the numerical value of the NAAQS and the
definition of the pollutant.

The prlmary l1-hour ozone standard was exceeded at all the
DEP monitoring sites in 1982 (see Table 1).

The incidence of ozone levels in excess of the l-hour
0.12 ppm ozone standard increased from 1981 to 1982 (see
Tables 18 and 19). Some of this difference is attributable to
the changes in meteorological factors which occur from
year-to-year. High temperatures and strong sunlight in the
presence of hydrocarbons and oxides of nitrogen facilitate the
formation of ozone. The prevailing southwest wind transports
hydrocarbons and nltrogen oxides generated in the New York
City Metropolitan Area into Connecticut. Along the way, these
chemicals react in the presence of strong sunlight, forming
ozone. Consequently, the ozone levels across Connecticut are







highest when the prevailing wind flow is out of the southwest
(see Table 21). However, there are recorded exceedences of
the NAAQS for ozone on non-southwest wind days, and this
indicates that pollution control programs currently being
implemented in this state are needed to protect the public
health of Connecticut's citizenry on days when this state is
responsible for its own pollution problem.

4, Nitrogen Dioxide (NO2)

The method by which the DEP measures NOj was changed in
1981. This change was the reason for the incomplete nature of
the 1981 data. 1982 was the first full year the DEP used
continuous electronic analyzers to mea spre NOp levels. The
annual average NOj standard, 100 ug/m”, was not exceeded
in 1982 at any site in Connecticut.

5. Carbon Monoxide (CO)

4o The primary eight-hour standard of 9 ppm was exceeded at
skeeee of the five carbon monoxide monitoring sites in
Connectlcut during 1982 (see Table 1). These sites were
¥e New Br1ta1n 002, and Stamford 020. The standard
was exceeded thmee “times at each of these sites. In 1981, at
Stamford 020, the standard was exceeded 113 times. The large
decrease in exceedances at this site is attributed to changing
traffic flow of the nearby street to one-way.

There were no violations of the primary one-hour standard
of 35 ppm.

A definite decrease in carbon monoxide levels took place
between 1981 and 1982.

6. Lead (Pb)

The primary and_secondary ambient air quality standard
for lead is 1.5 ug/m3, maximum arithmetic mean averaged over
three consecutive calendar months. As in 1981, the 1lead
standard was not exceeded at any site in Connecticut during
1982,

A downward trend in measured concentrations of lead has
been observed since 1978, This trend is probably due to the
increasing use of unleaded gasoline.
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B. Trends

Any attempt to assess statewide trends in air pollution levels
must account for the tendency of 1local changes to obscure the
statewide pattern. In order to reach some statistically valid
conclusions concerning trends in pollutant levels in Connecticut,
the DEP has applied the Wilcoxon matched pairs, signed rank
statistical test to the annual average data for two pollutants.
The Wilcoxon test has been applied to 1968-1982 total suspended
particulate (TSP) data, to 1968-1982 sulfation rate/sulfur dioxide
(S03) data, and to 1978-1982 continuous SOj data.

The Wilcoxon Test is a non-parametric test which can ascertain
statistically significant changes (increases or decreases) in the
annual average pollutant concentrations at all the monitoring.
sites in Connecticut. The test makes it possible to overcome the
trend analyses problems which arise due to the changes in the
number and location of monitoring sites from year-to-year, as well
as problems associated with making equitable comparisons among
sites. The annual mean levels for consecutive years are compared
at each site; there is no inter-site comparison. Data for two
consecutive years are required and the size of the change
(increase or decrease) 1is noted. For example, if a high
proportion of sites experienced an 1increase and/or 1if the
magnitude of an increase at several sites 1is of much greater
importance than the magnitude of a decrease at other sites, the
test will show if the increase was statistically significant for
those two years.

The results of the Wilcoxon test for TSP, sulfation rate/S0p
and continuous SO7 data are presented in Tables 2, 3 and 34,
respectively. These analyses were performed only on data computed
for sites where the U.S. Environmental Protection Agency (EPA)
minimum sampling criteria were met. The years of data that were
paired, the number of sites u§§%4 a the statewide ammiet REEEC
meanh and standard deviation oOf the po utant concentratlons at the
sites are provided in the first four columns of each table. The
statistical significance of any change in the statewide pollutant
average is provided in the last three columns of each table. The
significance of change is indicated by arrows for two confidence
limits, 95% and 99%, and is also given numerically as the number
of chances in 10,000 under the heading "actual significance of
change". For example, the statewide annual average for TSP
decreased between 1971 and 1972 from 68.4 to 61.9.° The downward
arrows indicate that this change represented a significant
decrease at the 95% and 99% confidence 1levels. The "actual
significance of change" is given as 0.0013, meaning that there are
only 13 chances in 10,000 that this measured decrease in TSP
levels did not occur.







1 -] TSP

The results from the Wilcoxon test for TSP (see Table 2)
show that total suspended particulate 1levels in Connecticut
decreased significantly from 1968 to 1969. From 1969 through
1971 there was no significant change. Then, from 1971 to 1974
TSP levels decreased significantly again, but from 1974 to
1975 this decreasing trend was reversed and TSP levels
demonstrated a significant increase. TSP concentrations
remained relatively constant from 1975 to 1977 and 1978.
Between 1978 and 1979 there was a significant, but not
exceedingly large, reduction of measured concentrations.
Between 1979 and 1980 there was a significant drop in measured
TSP levels. This has been attributed to the elimination of
pass1ve sampllng error through the use of retractable lids on
the hi-vol monitors. The lids retract when the monitor is in
operatlon and return to a covered position when it is not in
operation. This prevents any particulates from depositing on,
or being removed from, the filter during non-operating hours.
TSP levels again fell significantly from 1980 to 1981: the
largest decrease in concentrations since 1973. From 1981 to
1982 TSP levels increased slightly. These trend analyses do
not account for the uncertainty associated with the individual
annual mean computed for each TSP site. Most TSP sampling is
conducted only every sixth day, producing a total of 61
samples per year. Therefore, the Wilcoxon test really
compares year-to-year averages of the sampling date
concentrations, not actual annual averages. However, the
every-sixth-day sampling schedule is believed to be sufficient
to produce representative annual averages. The
every-sixth-day schedule for TSP sampling did not start until
1971. Since fewer samples were taken at each site for 1968 to
1970 than during recent years, the test results from the early
years are not as conclusive as the results from the later
years.

Significant changes in annual TSP levels can also be
caused simply by changes of weather, particularly the wind.
Such changes probably explain most of the decrease in TSP
levels observed between 1968 and 1969, the increase observed
between 1974 and 1975, and the decrease from 1977 to 1979,
The persistent decrease in T§P levels observed from 1971 to
1974 (amounting to 20 wug/m”), however, can certainly be
attributed to the emission controls implemented by DEP during
those years.

Figure 1 shows the long-term trend of TSP concentrations
in Connecticut in a graphical form. The trend chart is based
on data obtained from k&EEh high volume & Fkume sampling
devices. High volume sampler data are included only if there
was a sufficient number of samples taken 1n each year to
compute valid geometrlc means. WY -cgamplers: =
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Connecticut has been measuring ambient levels of sulfur
dioxide since prior to the inception of the SO; standards in
1971. Several monitoring methods have been employed over that
time including bubblers, sulfation plates, and various types
of continuous instruments. The bubblers became the EPA
reference method, but unfortunately, the field data have
turned out to be very unreliable. The sulfation plates have

been in use for 10 years and the data are reliable, but they

do not measure SOy directly. Continuous monitors presently

yield reliable data, but this has not always been the case. -

The earliest continuous monitors (conductometric and
coulometric) were subject to interference from many chemicals
other than SO and also had difficulties with quality
control. As a result, these monitors produced unreliable
data. Later generations of instruments (flame photometric and
pulsed fluorescent) alleviated these problems, and there has
been a corresponding increase in the reliability of the data,
especially since 1978.

In order to perform a valid trend analysis, the data for
the period of interest must be reliable and from similar
sampling methods. Up until 1978, the only method which fit
these criteria was the sulfation plate. Between 1978 and 1982
there were approximately three times as much sulfation rate
data as continuous SOp data and the former method was used
for the purpose of analyzing SO trends. However, the air
quality standards are not written in terms of sulfation rate,
but rather as SO3 concentrations. There are several
suggested conversions in the literature, In order to
determine the "best" conversion to use in Connecticut, DEP
undertook a study comparing SO levels with sulfation rate.
This study involved exposing three sulfation plates at the
same location with a flame photometric or pulsed fluorescent
continuous SO monitor. Monthly averages were taken at 11
sites, from November, 1975 through September, 1978, resulting
in a data set of 245 matched pairs. The sulfation rates and
SO, levels were compared using a least squares regression
technique. The equation resulting from this is as follows:

SOz (ppm) = 0.0056 + 0.0195 (sulfation rate)(mg/100 cm?/day)
The level of significance of this reqgression equation was

found to be 1less than 0.001, and the associated sample
correlation coefficient was 0.72.




By means of the above equation and other conversion
factors, historical sulfation rate data were then converted
to equivalent SO; levels and these levels were used as
input to the Wilcoxon test previously described.

The results of the Wilcoxon test are presented in Table
3. Beginning in 1977, SO levels decreased significantly
through 1979. From 1979-1980 measured SO levels rose
significantly, but fell significantly from 1980-1982.

As with TSP, annual changes in SOy levels can be caused
simply by changes in weather. The dramatic step-by-step drop
in SO7 1levels from 1970 to 1973 corresponds exactly to the
step-by-step phase-in of Connecticut's 1low sulfur-in-fuel
regulations. As of September 1, 1971, the oil sold and burned
in Connecticut was limited to a sulfur content not to exceed
1.0%. As of September 1, 1972, the sulfur content of the oil
sold in Connecticut could not exceed 0.5%, and the burning of
"0il with a higher sulfur content than 0.5% was not allowed
after April 1, 1973. The inescapable conclusion is that the
implementation of these sulfur-in-fuel regulations caused the
significant reduction in SO levels from 1970 to 1973, such
that all SO standards have been attained in Connecticut.
During the winter of 1973 to 1974, certain utilities were
given emergency permission to burn higher sulfur oil and
coal. The temporary increase in SO levels observed in 1974
could have been due in part to this relaxation of the
sulfur-in-fuel limitations. The increase from 1979 to 1980
can be attributed to the fact that the winter months of 1980
were colder than 1979. 1In colder winter months, more oil is
required for energy to heat homes. Between 1980 and 1981,
SOy levels decreased slightly.

In response to the skyrocketing prices of 1low sulfur
fuels in the late 1970's, most states relaxed their
sulfur-in-fuel requirements to the full extent the law allows,
creating considerable pressure on Connecticut to follow suit.
This caused Connecticut to reevaluate its philosophy for
controlling sulfur oxide emissions in 1981, To meet the
challenge of a new high cost fuel economy, DEP restructured
its air pollution control requirements for fuel burning
sources. Under this new "three-pronged" program
Connecticut's businesses and industries are (1) now allowed
(effective November 1981) to burn a less expensive grade of
oil with a higher sulfur content -- one percent (1.0%) sulfur
oil and (2) are allowed to burn higher sulfur content oil in
exchange for reductions in energy use.




The third aspect of the program is the repeal of the
24-hour air quality standard for sulfur oxides. This action
increased statewide sulfur oxide emissions by almost 60%.
(Sulfur oxide emissions were not doubled by going from 0.5% to
1.0% sulfur-in-fuel since residential fuel users, which
account for almost one-third of annual statewide sulfur oxide
emissions, use distillate fuel oil with a sulfur content of
0.5%.) One would have expected measured S0, levels to
increase in 1982, as compared to 1981, due to the use of 1.0%
sulfur oil; however, the trend was slightly down. This may be
attributable to the year-to-year fluctuations in meteorology
or the decreased fuel use caused by the increased price of
this energy source.

The long-term trend of SO2 concentrations, as
determined from the sulfation rate data, is shown in graphical
form in Figure 2,

Recent information now indicates that sulfation
rate-derived SO values may not be as accurate as once
thought. Sulfation rate data are dependent on relative
humidity and wind speed -- being extremely sensitive to the
latter -- and the precision of the data suffers even under
uniform conditions. Furthermore, EPA has requested that DEP
use continuous SO data in order to analyze SO trends.
Consequently, a second SOy trend analysis between 1978 and
1982 using continuous SO data was conducted and is
summarized in Table 3A and Figures 2A, 2B and 2C.

Table 3A indicates that there has been little
year-to-year change 1in ambient S0 levels since 1978.
Continuous SO, monitors were operated each year at five (5)
sites between 1978 and 1982. Based on measurements at these
five (5) locations, mean SOz levels are depicted in Figures
2A and 2B. Figure 2A shows S0 levels decreasing at four
(4) sites and exhibiting essentially no trend at the fifth
site. Figure 2B shows the average of the mean SO2
concentrations for all the sites steadily decreasing over the
5-year period. Using the data presented in Figure 2B, Fiqure
2C shows the three-year running average of the mean S07
concentrations. Three-year running averages tend to smooth
out the year-to-year effects of meteorology on pollutant
levels. Like Figures 2A and 2B, Fiqure 2C illustrates again
that SOy levels are decreasing. In any event, neither the
trend analysis using sulfation rate data nor the one using
continuous data indicates an increase in ambient S0, levels
between 1981 and 1982, even though fuel-~burning sources were
allowed to use 1% sulfur oil in 1982,

~10~




TABL E 2 i : ;{& \& 4{: ’K i,

TSP_TREND, 1968-1982 s
WILCOXON SIGNED-RANK TEST -

Average . .

Of Annual Significance Level

Geometric Standard Trend at Actual Sig-
Paired Number Means® Deviation 95% 99% nificance
Years Of Sites (ug/m3) (ug/m3) Level** |Level** Of Change
68 37 /b 736749 21.87 o.0eL7
69 A7 e 669478 18.87 \ \d -0+0075
69 21 69.0 - 23.0
70 21 71.7 25.5 N.C. N.C. 0.2891
70 23 - 67.8 20.6
71 23 66.2 18.2 N.C. N.C. 0.34585
71 40 68.4 22.5
72 40 61.9 17.3 ¥ ¥ 0.0013
72 39 59.1 13.4
73 39 51.9 10.2 ¥ ¥ <0.00005
73 41 51.9 11.6
74 41 48.3 10.3 v N.C. 0.0143
74 40 49.9 10.7
75 40 52.3 10. 1 4 N.C. 0.0101
75 29 53,273 9.8 . 0. 9310
76 29 53.173 9.8% N.C. N.C. _0.7639"
76 35 53.6 8.8 . 0.§505
77 35 53,7 9.2/ N.C. N.C. 0.8982
77 30 54 8% 9.8 &, 6233
78 30 52.7% 9.3 ¥ N.C. .0.07166
78 32 51.45 12.1 b.odoT.
79 32 49.9 12.5 ey N.C. 00540
79 32 49.3 13.2 \
80 32 45.4 10.0 ¥ 4 <0.00005
80 26 45.2 10.1
81 26 38.0 8.4 + ¥ <0.00005
81 37 38.3 6.8
82 37 40.5 8.0 4 4 <0.00005

k%

Note that as the year pairings change, the sites available also
change. This explains the different averages for a given year,
i.e., the averages are taken from different sets of sites.

Key to Symbols: + = Significant Downward Trend

+ = Significant Upward Trend
N.C. = No Significant Change
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TABLE 3 — e

EQU I VALENT 2 TREND FER LFATION RATE, 1 -1982
WILCOXON S|IGNED-RANK TEST
Average Significance Level
Of Annual Trend at Actual Sig-

Paired Number Arithmsetic Standard 95% 99% nificance
Years QOf Sites Means* Deviation _Level** level|** Of Change

68 i2 75.4 29.3

69 i2 65.3 21.3 N.C. N.C. 0.0619

69 22 56.6 18.8 . :

70 22 64.4 20.3 + + 0.0006

70 34 62.4 20.9

71 34 50.1 13.9 ¥ 4 <0.00005

71 40 51.6 14.9

72 40 40.3 6.8 4 ¥ <0.00005

72 38 41.3 6.9

73 38 34.0 4.5 ¥ 4 <0.00005

73 25 35.4 5.2

74 25 38.2 6.3 4 4 0.0004

74 25 35.9 8.2

75 25 33.2 7.8 ¥ ¥ 0.0002

75 18 33.1 7.7

76 18 33.6 6.0 N.C. N.C. 0.1070

76 29 35.2 4.7

77 29 34.9 4.3 N.C. N.C. 0.8009

77 25 35.1 4.2

78 25 30.4 3.4 i 4 <0.00005

78 25 30.0 4,

79 25 27.8 3.1 ¢ ¢ 0.0001

79 25 27.8 3.1

80 25 29.2 3.4 4 4 0.0004

80 21 29.6 3.5

81 21 27.0 2.9 ¢ ¢ 0.0001

81 52 26.6 2.7

82 52 - 25.4 3.1 4 4 0.0001

* Note that as the year pairings change, the sites available also

change. This explains the different averages for a given year,
i.e., the averages are taken from different sets of sites.

% Key to Symbols: ¢+ = Significant Downward Trend

+ = Significant Upward Trend
N.C. = No Significant Change
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TABLE 3A

SO2 TREND FROM CONTINUOUS DATA, 1978-1982
WILCOXON SIGNED-RANK TEST

Avefage
Of Annual Significance Level
Geometric Standard Trend at Actual Sig-
Paired Number Means Deviation 95% 99% nificance
Years Of Sites {ppb) (ppb)  _Level** Level** _Of Change
78 A OG0 261134
79 F4 27154 2.362.04 N.C. N.C. -0.068"2. /0
79 7o 8. VI 2041
80 T 7.4395. 1.99 W67y,  N.C. _0.070.022
80 75 570 1.87i58 o
81 T F71 1499 1.80/¢7 N.C. N.C. 0.0 0.30
81 &Y 7687197 169 &7
82 -84 _1.50-v.cf 1.69.i.7¢ N.C. N.C. 019 ©. 27

t

E g . N . P § L : ; i . y § N
KB The aew “Wﬁ‘%’w? “*““’é’“‘ﬁy tor &»l{ the C,ém"‘}iﬁ weUus b $mfr%/ﬁ‘éﬁ+§, Thae Cmg(@ wzé‘,“)w@

Q“S“%KM’W%VA’%” Heve @V“iiﬂs«(z(l,i c:«“/ﬂ;lf}ﬁ:’w(w

* Note that as the year pairings change, the sites available also
change. This explains the different averages for a given year,
i.e., the averages are taken from different sets of sites.

* % Key to Symbols: N.C. = No Significant Change
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FIGURE 2B

THE AVERAGE OF THE ANNUAL GEOMEIRIC MEAN SO2 CONCENTRATIONS

AT 5 CONCURRENTLY OPERATING SO2 SITES WITH CONTINUOUS MONITORS

SO2 CONCENTRATION (PPB)
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Future Air Quality Summaries will no longer contain a
discussion of SO; trends based upon sulfation rate data.
Instead, all future SO; trend analyses will be based upon
continuous SO measurements.

C. Air Monitoring Network e

A computerized Air Monitoring Network consisting of an IBM
System 7 computer and IZ}telemetered monitoring sites was put into
full operation in 1975, Presently, wup to 12 measurement
parameters from each site are transmitted via telephone lines to
the System 7 unit located in the DEP Hartford office. The data
are then compiled into 24-hour summaries twice daily. The
telemetered sites are located in the towns of Bridgeport, Danbury, /|
Greenwich, Hartford, New Britain, New Haven, Stamford, and

Waterbury.

%

Fa—

' ndreaen wx&igj
Measured parameters include the pollutants+sulfur dioxide,
particulates (COH), carbon monoxide and ozone. Meteorological
data consists of wind speed and direction, wind horizontal sigma,
temperature, dew point, precipitation, barometric pressure and
solar radiation (insolation), 7

The real-time capabilities of the System 7 telemetry network
have enabled the Air Monitoring Unit to report the Pollutant
Standards Index for“ﬁg/towns on a daily basis while keeping a
close watch for high pollution levels which may occur during
adverse weather conditions throughout the year.

The complete monitoring network used in 1982 consisted of:

41 43~ Total suspended particulate hi-vol sites (16 are
also approved lead sites)
2 Total suspended particulate lo-vol sites
5 Lead lo-vol sites
9  Sulfur dioxide sites (continuous monitors)

11 Ozone sites

L -7~ Nitrogen dioxide sites

5 Carbon monoxide sites

A complete description of all permanent air monitoring sites
in Connecticut operated by DEP in 1982 is available from the
Department of Environmental Protection, Air Compliance Unit,
Monitoring Section, State Office Building, Hartford, Connecticut,
06106. :
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D. Air Quality Standards

Table 4 1lists analysis methods and National Ambient Air
Quality Standards (NAAQS) for each pollutant. The NAAQS were
established by the U.S. Environmental Protection Agency (EPA) and
are divided into two categories: primary - established to protect
the public health; and secondary - established to protect plants
and animals and to prevent economic damage.

Each standard specifies a concentration and an exposure time
developed from studies of the effect of various levels of the
‘particular pollutant. '

E. Pollutant Standards Index

The Pollutant Standards Index (PSI) is a daily air quality
index recommended for common use in state and local agencies by
the U.S. Environmental Protection Agency. Starting on November
15, 1976, Connecticut began reporting the PSI on a 7-day basis.
The PSI incorporates ﬁaséiwfbllutants - cashbewemonowrde, sulfur
dioxide, total suspended particulates and ozone. he index
converts each air pollutant concentration into a normalized number
where the National Ambient Air Quality Standard for each
pollutant corresponds to PSI = 100 and the Significant Harm Level
corresponds to PSI = 500,

Figure 3 shows the breakdown of index values for the commonly
reported pollutants &TSP, SOs, % and O3) in Connecticut.
For the winter of 19847 Connecticut reported the PSI for the towns
of Hartford, New Haven, Bridgeport, Stamford, Greenwich, Danbury,
Waterbury, and New Britain., For the summer, the PSI was reported
for the towns of Bridgeport, Danbury, East Hartford, Greenwich,
Groton, Madison, Middletown, New Britain, New Haven, Stafford, and
Stratford. Each day the pollutant with the highest PSI value of
all the pollutants being monitored is reported for each town,
along with the dimensionless PSI number and a descriptor word to
characterize the daily air quality.

A telephone recording of the PSI is taped each afternoon at 3
PM, seven days a week, and can be heard by dialing 566-3449. For
residents outside of the Hartford telephone exchange, the PSI is
now available toll-free from the DEP representative at the
Governor's State Information Bureau., The number is
1-800-842-2220. This information is also available to the public
weekday afternoons from the Connecticut Lung Association in East
Hartford. The number there is 289-5401,

-20-
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F. Quality Assurance

Quality Assurance requirements for State and Local Air
Monitoring Stations (SLAMS) and the National Air Monitoring
Stations (NAMS) which, as part of the (SLAMS) network, are
specified by the code of Federal Regulations, Title 40, Part 58,
Appendix A, '

The regulations were enacted to provide a consistent approach
to Quality Assurance activities across the country so that ambient
data with a defined precision and accuracy is produced.

To this end a Quality Assurance program was initiated in
Connecticut with written procedures covering, but not limited to, -
the following:

Equipment Procurement
Equipment Installation
Equipment Calibration
Equipment Operation

Sample Analysis

Maintenance Audits
Performance Audits

Data Handling and Assessment

Quality Assurance procedures for the above activities were
initiated and fully operational on January 1, 1981 for all NAMS
monitoring sites. On January 1, 1983 the above procedures will be
initiated and fully operational for all SLAMS monitoring sites,

Data precision and accuracy values are reported in the form of
95% probability limits as defined by equations found in Appendix A
of the Federal regulations cited above.

1. Precision

Precision is a measure of data repeatability (grouping)
and is determined in the following manner:

a. Manual Samplers (TSP and Lead)

A second (co-located) TSP hi-vol sampler is placed
alongside a reqular TSP network sampler and operated
concurrently. The concentration values from the
co-located hi-vol sampler are compared +to the
network sampler and precision values are generated
from the comparison.

~93m




b. Automated Analyzers (SO, O3, CO and NOj)

All NAMS and SLAMS analyzers are challenged with a
low level pollutant concentration (.08 to .10 PPM) a
minimum of once every two weeks. The comparison of
analyzer response to input concentration is used to
generate automated analyzer precision values.

2. Accuracy
Accuracy is an estimate of  the closeness of a measured

value to a known value: i.e., how close each value is to the
bull's eye.

a8, Manual Methods (TSP amdeissd

TSP accuracy is assessed by auditing the flow
measurement phase of the TSP sampling method. In
Connecticut this 1is accomplished by attaching a
secondary standard calibrated orifice to the hi-vol
inlet and comparing the flow rates. A minimum of
25% of the TSP network samplers are audited each
quarter.

¢ b, Automated Analyzers (SOp, 03, CO and NO3)

Automated analyzer data accuracy is determined by

. challenging each analyzer with three predetermined

-, concentration levels. Accuracy values are
calculated for a number of analyzers, in a pollutant
sampling network, at each concentration level.
Automated analyzer response is audited at three
.concentration levels and zero. The results for each
concentration for a particular pollutant are used to
assess automated analyzer accuracy. The audit
concentration levels are as follows:

S02, 03, NOjp Cco
(PPM) . (PPM)
0.03 to 0.08 3 tc 8
0.15 to 0.20 15 to 20
0.35 to 0.45 ' ‘ 35 to 45

Statistical <computations are performed on the
results of the precision and span checks.

b Naanal Methods (Lead)
)\A&&.é’{ G.(cmw&cj‘ v &é‘i%ﬁ:ﬁiﬁdd{ i"’”\ @“ﬂa‘%’b{nj 3{;iL&Q¢Q QW{Q'L% f.")”*‘?‘“éf’S &KC{}
Cm@‘”ﬂ“a Ha &ne\w 3‘«%& resuifs ‘%‘L Ha km;wv\ §fg ‘k""‘q valnes. ,4 jcﬁw“"
aad o h\ﬁi\“%iuac(? SI’;“’& ey °W‘¢hﬁ ek g{m«{'m( bead fitter precess Iyﬂj

o c{jgﬁa“@‘na&ngie,)l prce pev naoath.
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II. TOTAL SUSPENDED PARTICULATES

Health Effects

Particulates are solid particles or liquid droplets small
enough to remain suspended in air. They include dust, soot, and
smoke -- particles that may be irritating but are usually not
poisonous -- and bits of solid or liquid substances that may be
highly toxic. The smaller the particles, the more likely they are
to reach the innermost parts of the lungs and work their damage.

The harm may be physical: clogging the 1lung sacs, as in
anthracosis, or coal miners' "black lung" from inhaling coal dust;
asbestosis or silicosis in people exposed to asbestos fibers or
dusts from silicate rocks; and byssinosis, or textile workers'
"brown lung" from inhaling cotton fibers.

The harm may also be chemical: changes in the human body
caused by chemical reactions with pollution particles that pass
through the lung membranes to poison the blood or be carried by
the blood to other organs. This can happen with inhaled lead,
~cadmium, beryllium, and other metals, and with certain complex
organic compounds that can cause cancer. '

Many studies indicate that particulates and sulfur oxides
(they often occur together) increase the incidence and severity of
respiratory disease.

Conclusions

Two different time categories are used in the standards that
limit exposure to high levels of TSP. One is the annual standard,
which protects the public from any long-term effects. The other
is the 24-hour standard, the purpose of which is to insure that
TSP levels are minimized for the short-term. If either standard
is violated at a site, the region in which the site is located is
then considered to have a non-attainment status.

Measured TSP levels did not exceed the primary annual standarg
of 75 ug/m or the secondary* annual standard of 60 ug/m
during 1982. And no sites had a measured value exceeding the
primary 24-hour standagd of 260 ug/m”. The 24-hour secondary
standard of 150 ug/m was exceeded, at 1least once, at 2
monitoring sites in 1982, compared to 14 sites in 1981. However,
in order to violate the secondary st§fdard, the second highest TSP
level must also exceed 150 wug/m°. No sites violated the
standard in 1982, whereas six sites did in 1981.
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Overall, measured total suspended particulate levels in
Connecticut increased from 1981 to 1982. As can be seen in Table
2, the average of the annual mean concentrations increased
slightly in 1981-82, but is still well below earlier years. The
number of sites increased dramatically from 26 in 1980-81 to 37 in
1981-82, but only 2 sites exceeded the 24-hour secondary standard
in 1982, as compared to 14 sites in 1981.

More than half of the particulate emissions in Connecticut are
caused by motor vehicles. One third of these emissions are due to
fuel combustion. Most of the remaining two-thirds occurs when
road dust is stirred up by the motion of the vehicles; so road
dust emissions are not dependent upon fuel combustion, but rather
upon vehicle miles traveled (VMT's). VMT's for 1982 increased by
less than one percent over 1981, while gasoline consumption
continued to decrease. In 1982 the decrease in gasoline
consumption amounted to one-half of one percent.

Sample Collection and Analysis

Hi-volume Sampler (Hi-vol) - "Hi-vols" resemble vacuum
cleaners in their operation, with an 8" x 10" piece of fiberglass
filter paper replacing the vacuum bag. Retractable lids have been
installed on the hi-vols in order to eliminate the passive
sampling error. The samplers operate (from midnight to midnight)
every sixth day at most sites and every third day at certain urban
stations,

The matter collected on the filters is analyzed for weight and
chemical composition. The air flow through the filter is recorded
during sampling. The weight in micrograms (ug) divided by the
volume of air in cubic meters (m°) yields the pollutant
concentration for the day, in micrograms per cubic meter.

The chemical composition of the suspended particulate matter
is determined as follows. A standardized strip of every hi-vol
filter collected in each quarter-year is cut-out and made into one
composite sample. This procedure is repeated three times so that
three quarterly composite samples are made for each site. One of
the composite filter samples is digested in benzene. The organic
materials in the sample dissolve and are extracted into the
benzene. The benzene is evaporated and the organic residue is
weighed. The weight of this residue represents the organic
material in the sample and the result is rsported as the benzene
soluble fraction of the TSP, in ug/m°>. (This method of
determining the benzene solubles, or organic, fraction of the
particulates was used until 1977 when the analysis for benzene
solubles was discontinued because of health hazards associated
with the use of benzene, which is a carcinogen). Another sample
is dissolved in water, re-fluxed and the resulting solution is
analyzed to determine the water soluble fraction of the TSP using
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wet chemistry techniques. Results are reported for eagh
individual constituent of the water soluble fraction in ug/m°.
The last composite sample is digested in acid and the resulting
solution is analyzed for the different metals in the TSP using an
atomic absorption spectrophofometer. Results are reported for
each individual metal in ug/m°.

Lo-volume Sampler (Lo-vol) - The low-volume sampler is a
30-day continuous sampler. It is enclosed in a shelter similar to
a hi-vol, uses the same glass fiber filter paper, but operates at
an air sampling flow rate approximately one-tenth that used by a
standard hi-vol (i.e., 4 cfm as opposed to 40-60 cfm). The air
flow through the lo-vol is measured by a temperature compensating
dry gas meter. The lo-vol measurement 1is essentially an
arithmetic average for the 30-day sampling interval. The filters
are chemically analyzed in the same manner as those from the
hi-vol sampler.

Discussion of Data

Monitoring Network - In 1982 both hi-vol and lo-vol
particulate samplers were operated in Connecticut (see Figure 4).
Because the Federal EPA does not recognize the lo-vol instrument
as an equivalent to the reference (hi-vol) method of sampling for
TSP, only hi-vol data are analyzed for compliance with the
National Ambient Air Quality Standards (NAAQS).

Precision and Accuracy - Precision checks of 39 hi-vol
samplers yielded 395% probability limits ranging from -8% to +9%.
Accuracy 1is based on air flow through the monitor. The 95%
probability limits for accuracy, based on 148 audits conducted on
the monitoring system, ranged from -8% to +3%.

Annual Averages - The Federal EPA has established minimum
sampling criteria (see Table 4) for use in determining compliance
with either the primary or secondary annual NAAQS for TSP. Using
the EPA criteria, one finds that neither the primary annual
standard nor the secondary annual standard was exceeded. Of the
37 sites that had valid annual geometric means in both 1981 and
1982, only seven sites had lower annual geometric means when
compared to 198l1. Of the thirty sites whose annual gegmetric
means increased, only five increased more than 5 ug/m (see
Table 5).

Historical Data - The DEP's historical file of annual average
TSP data for 1980-1982 is presented in Table 5. (For data going
back to 1957, see the 1980 Air Quality Summary.) This table also
includes an indication of whether the aforementioned EPA minimum
sampling criteria were met at each site for each year. If the
sampling was insufficient to meet the EPA criteria, an asterisk
appears next to the number of samples.
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Statistical Projections - The statistical projections
presented 1n Table 5 are prepared by a DEP computer program which
analyzes data from all sites operated by DEP. Input to the
program includes site location and year, the number of samples
(usually a maximum of 61), the annual geometric mean concentration
and the geometric standard deviation. The program lists the input
and calculates the 95% confidence limits about the mean and the
statistical projections of the number of days in each year the
primary and secondary 24-hour NAAQS would have been exceeded if
sampling had been conducted every day. This analysis, like the
ambient standards, is based on the assumption that the particulate
data are log-normally distributed.

Because manpower and economic limitations dictate that hi-vol
sampling for particulate matter cannot be conducted every day, a
degree of uncertainty is introduced as to whether the air quality
at a site has either met or exceeded the national standards. This
uncertainty for the annual standard can be quantified by
determining 95% confidence limits about each of the annual
geometric means. For example (see Table 5), in Danbury at site
002 in 1982, 58 samples were analyzed and a geometric mean of 48,7
ug/m” was then calculated. The columns labeled "95-PCT~LIMITS"
show the lower ﬁfd upper limits for a 95% confidence interval of
43 and 55 ug/m”, respectively. This means that if a larger
(i.e., greater than 58 samples) sample set were collected in 1982
at this site there is a 95% chance that the geometric mean would
fall between these 1ljimits. If the upper limit happened to be
greater than 60 ug/m°, the national ambient secondary standard
for particulates, then one could not be 95% confident that the
secondary standard was met.

In Table 6, one can examine the 1982 monitoring sites for
compliance with air quality standards, using the State's hi-vol
confidence limit criteria. The table shows that no sites exceeded
the primary annual standard with 95% confidence. The table also
shows that the DEP is 95% confident that the secondary standard
was not exceeded at any sites during 1982,

24-Hour Averages - Table 7 presents the 1lst and 2nd high
24-hour concentrations recorded at each site. There were no
violations of the primary 24-hour standard recorded in
Connecticut during 1982, Measured violations of the secondary
24-hour standard were recorded at no sites in 1982, six less than
in 1981. The 2nd high 24-hour average increased at ten of the 37
paired sites which met the minimum EPA sampling criteria in both
1981 and 1982. Only one of these increases at Stamford 001
exceeded 25 ug/m3. The 2nd high 24-hour average decreased at 26
of the sites, and eleven of these decreases exceeded 25 ug/m°.
The 2nd high decreased 69 ug/m° at Waterbury 007 while an even
larger decrease of 126 ug/m° was recorded at Wallingford 001.
At one site, New Britain 007, the 2nd high remained the same.
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Table 8 summarizes the statistical predictions from Table §
regarding the number of days exceeding the 24-hour standards.
This table shows that, if sampling had been conducted every day in
1982, there would have been no sites with violations of the
primary 24-hour standard and eleven (ll) sites with violations of
the secondary 24-hour standard. In 1981, no sites were predicted
to have exceeded the primary 24-hour standard and fourteen (14)
sites were predicted to have exceeded the secondary 24-hour
standard.

Hi-vol Averages - Quarterly and annual averages of fourteen
components or characteristics of the particulate matter collected
at each hi-vol sampling location have been computed for the year
1982 and are presented in Table 9. The abbreviations used in the
table are defined below. All the quarterly averages shown are
arithmetic means.

Ammonium - Ammonium ion Ni - Nickel
Be - Beryllium Nitrate - Total nitrates
Cd - Cadmium Pb - Lead
Count - Number of samples pH - Acidity
Cr - Chromium Sulfate - Total sulfates
Cu - Copper TSP - Total suspended particulates
Fe - Iron V - Vanadium
Mn - Manganese Z - Zinc
Lo-vol Averages - For a number of years, the DEP has been

experimenting and gathering data with the 1lo-vol particulate
monitor. Lo-vols, which operate continuously for 30-day periods,
have three advantages and one disadvantage in relation to
hi-vols. First, the lo-vol's continuous operation can provide
annual averages which include every day of the year, rather than
only the fractional portion of the year sampled by hi-vols every
sixth day or every third day. Second, the lo-vol needs less
frequent servicing (12 times/year) than the hi-vol (61 times/year
for every-sixth-day sampling); so it is more cost-effective to
operate. Third, the lo-vol has a higher collection efficiency
than the hi-vol, especially for small, respirable particles. A
disadvantage of the lo-vol is that it does not provide daily
samples for direct comparison to the 24-hour TSP standards
(although 24-hour averages can be obtained by statistical
interpolation).

The two lo-vol sites are located at rural locations. One site
is in Mansfield and the other is in Putnam. The use of the
lo-vols made it possible to continue to obtain data on annual
average particulate levels at these rural sites,

Monthly and annual averages of the chemical components from
the lo-vol TSP monitors have been computed for 1982 and are
presented in Table 10. The abbreviations used in Table 10 are
identical to those used in Table 9.
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10 High Days with Wind Data - Table 1] lists the 10 highest
24-hour average TSP readings with the dates of occurrence for each
TSP hi-vol site in Connecticut during 1982. This table also shows
the average wind conditions which occurred on each of these
dates. The resultant wind direction (DIR, in compass degrees from
north) and velocity (VEL, in mph), the average wind speed (SPD, in
mph), and the ratio between the velocity and the speed are
presented for each of four National Weather Service stations
located in or near Connecticut. (The resultant wind direction and
velocity are vector quantities and are computed from the
individual wind direction and speed readings in each day.) The
closer the wind speed ratio is to 1.000, the more persistent the
wind. Note that the Connecticut stations have local influences
wvhich change the speed and shift the direction of the near-surface
air flow (e.qg., the Bradley Field air flow is channeled
north-south by the Connecticut River Valley and the Bridgeport air
flow is subject to frequent sea breezes).

On a statewide basis, this table shows that by far most high
TSP days occur, with southwesterly winds and most of those days

have persistent winds. This relationship between southwest winds

and —high™ TSP levels 1is more predominant in southwestern
Connecticut. However, many of the maximum levels at some urban
sites do not occur with southwest winds, indicating that these
sites are more influenced by local sources than by the transport
of TSP with southwest winds. As noted above, a large scale
southwesterly air flow is often diverted into a southerly flow up
the Connecticut River Valley. At many sites in the Connecticut
River Valley most of the highest TSP days occur when the winds at
Bradley Airport are from the south.

An examination of Table 11 reveals that March 30 and July 16
show up as either the first or second high for more sites than any
other date. The winds on March 30 were persistently from the
south-southwest, while on July 16 the winds were from the
west-southwest. In both cases there was no precipitation for the
previous three days. These weather conditions are typical of high
level TSP days in Connecticut.
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TABLE

CONF | DENCE_OF COMPL | ANCE WITH ANNUAL TSP STANDARDS DURING 1982

PRIMARY STANDARD

95% Confident
Standard
Has Been

Exceeded (>75)

NO SITES

SECONDARY_ STANDARD

Uncertain Uncertain
Whether Whether
Standard 95% Confident Standard
Has Been Standard Has Been
Achieved Has Been Achieved

Or Exceeded Exceeded (>60) Or_ Exceeded
NO SITES NO SITES Bridgeport 123

-37=




SITE
Ansonia-003

Br idgepor t-001
Bridgeport-009
Bridgepor t-123
Bristol-001
Burl ington-001
Danbury-002
Danbury-123

E. Htfd-004
Greenwich-008
Haddam-002
Hartford-003
'Hartford-013

Hartford—014

B 1ST HIGH , ug/m®
B 2ND HIGH , ug/m®

71982 MAXIMUM 24 HOUR TSP CONGENTRATIONS '

1ST 2ND
HIGH HIGH
2/25. ... ...,
2/22
/10
12/25
RV 2P
3/30.
418.. ..,
7719
3/30. .. ...
12/13.
6/28. ...,
6/16. .
2/22. ...
3/24.
12/13. 000
3/30.
12/13. oo
10/8.
BI17 ..,
11/1.
7I16. ...
2/16.
2/25. .. ... ...,
3/30.
7/16. o,
3/30.
12/13. .ot
7/16.
150
SECONDARY
STANDARD

-38-

260
PRIMARY
STANDARD




SITE

Manchester-001

Meriden-002
Mer i den-008

Middietown-003

Mi | ford-002
Morris-001
Naugatuck-001
N. Britain-007
N. Britain-008

N. Britain-008
New Haven-002
New Haven-013
Norwa | k=001
Norwa l k-005

Norwal k-012

Norwich-=001

B 1ST HIGH , ug/m®
B 2ND HIGH , ug/m’

1ST

ooooooooooo

ooooooooooo

...........

ooooooooooo

ooooooooooo

ooooooooooo

...........

ooooooooooo

............

ooooooooooo

oooooooooooo

oooooooooooo

...........

ooooooooooo

...........

ooooooooooo

=30~

160
SECONDARY
STANDARD

260
PRIMARY
STANDARD




SITE

Stamford-001

Stamford-007
Stamford-021
Stratford-005
Voluntown-001
Wallingford-001
Whterbury—005

Waterbury-006

Waterbury-007

Water ford-001

Willimantic-002

B 1ST HIGH , ug/m®
B 2ND HIGH , ug/m®

TABLE 7, (

oooooooooooo

oooooooooooo

oooooooooooo

oooooooooooo

oooooooooooo

oooooooooooo

............

oooooooooooo

............

oooooooooooo

oooooooooooo

92

91

104

147

82

40~

78

64

84

83

22

81

78

77

109

107

107

104

123

188

104

150
SECONDARY
STANDARD

- 260
PRIMARY
STANDARD




TABLE 8

Summary of the Statistically Predicted Number of Sites

Exceeding the 24-Hour TSP Standards

SITES WITH > 2 DAYS
EXCEEDING THE SECONDARY

SITES WITH > 2 DAYS
EXCEEDING THE PRIMARY

- TOTAL STANDARD (150 ug/m3) STANDARD (260 ug/m3)

OF HI-VOL Number of % of Number of % of
YEAR SITES Sites Total Sites Sites . Total Sites
1971 44 37 84% 19 43%
1972 46 43 93% 13 28%
1973 44 31 70% 11 25%
1974 62 49 79% 5 8%
1975 51 38 75% 2 4%
1976 38 33 87% 1 3%
1977 37 25 68% 0 0%
1978 34 20 59% 5 15%
1979 33 20 61% 2 6%
1980 33 14 42% 0 0%
1981 40 14 35% 0 0%
1982 39 11 28% 0 0%

-41~
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III. SULFUR DIOXIDE

Health Effects

Sulfur oxides are gases that come from the burning of
sulfur-containing fuel, mainly coal and oil, and also from the
_smelting of metals and from certain industrial processes. They
"have a distinctive odor. Sulfur dioxide (S03) comprises about
95 percent of these gases, so scientists use a test for SOy
alone as a measure of all sulfur oxides. ‘

As the level of sulfur oxides in air increases, there is an
obstruction of breathing, a choking effect that doctors call
"pulmonary flow resistance."” The amount of breathing obstruction
has a direct relation to the amount of sulfur compounds in the
air. The effect of sulfur pollution is enhanced by the presence
of other pollutants, especially particulates and oxidants. That
is, the harm from two or more pollutants is more than additive.
Each augments the other, and the combined effect is greater than
the sum of the parts would be.

Many types of respiratory disease are associated with sulfur
oxides: coughs and colds, asthma, bronchitis, and emphysema. Some
researchers believe that the harm is mainly due not to the sulfur
oxide gases but to other sulfur compounds that accompany the
oxides: sulfur acids and sulfate salts. :

Conclusions

Sulfur dioxide concentrations in 1982, for the most part, did
not approach any federal primary or secondary standards. With the
exception of one day at Milforg, measured concentrations were
substantially below the 365 ug/m” primary 24-hour standard. Al
sulfur dioxide monitoring sites were well bhelow the 80 ug/m
primary annual standard and the 1300 ug/m” secondary 3-hour
standard.

According to the statistical analysis which made wuse of
sulfation rate data, there was a small but statistically
significant decrease in S0 levels from 1981 to 1982 (see Table
3). However, the analysis based upon continuous S0
measurements indicated no change in ambient SOy concentrations
(see Table 3A). An increase in SOy levels was anticipated since
fuel-burning sources were allowed to burn 1.0% sulfur oil in 1982
(as compared to the previous 0.5% requirement). Part of this
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expected increase in SOy emissions may have been offset by lower
heating requirements in 1982, as compared to 1981. For instance,
meteorological measurements taken at Bridgeport Airport show a
3.85% decrease in the number of degree days from 1981 to 1982.
Increased industrial productivity and the more efficient use of
fuel may also have decreased emissions. In next year's Air
Quality Summary an attempt will be made to address the specific
level of SOz emissions from year-to-year in order to assess
their effect on ambient SO levels.

The continued attainment of S0, standards is primarily
attributable to Connecticut's sulfur-in-fuel regulation.

Method of Measurement

The DEP Air Monitoring Unit used the pulsed fluorescence
method (Teco instruments) to continuously measure sulfur dioxide
levels at all 9 sites in 1982,

. Discussion of Data

‘Monitoring Network - Nine continuous SO; monitors were used
to record data in eight towns during 1982 were (see Figqure 5):
Bridgeport 001 Milford 002
Bridgeport 123 New Haven 123
Danbury 123 Stamford 123
Greenwich 017 Waterbury 123

Hartford 123

All of these sites telemetered the data to the central computer in
Hartford on a real-time basis.

Precision and Accuracy - 151 precision checks were made on
S0z monitors 1in 1982, yielding 95% probability limits ranging
from -10% to +5%. Accuracy is determined by introducing a known
amount of SO into each of the monitors. Three different
concentration levels are tested: low, medium, and high. The
resulting 95% probability limits were: low, -8% to +4%; medium,
-8% to +3%; and high, -8% to +6%.

Annual Averages .- SO0y levels were below the primary annual
standard of 80 ug/m3 at all sites in 1982 (see Table 12). The
annual average SO levels decreased at five of the nine
monitoring sites from 1981 to 1982. Dagpury 123 and Waterbury 123
showed decreases of more than 5 ug/m®. Four monitoring sites
showed increased gnnual averages. Only Greenwich 017 increased by
more than 5 ug/m”, but Greenwich 017 only operated for the last
half of 1981.
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Statistical Projections - A statistical analysis of the sulfur
dioxide data is presented in Table 13. This analysis provides
information to compensate for any loss of data caused by
instrumentation problems. The format of Table 13 is the same as
that used to present the total suspended particulate annual
averages - (see Table 6). However, Table 13 gives the annual
arithmetic mean of the wvalid 24-hour SO7 averages to allow
direct comparison to the annual SOp standards. The 95% limits
and standard deviations are also arithmetic calculations. Since
the distribution of the S0; data tends to be lognormal, the
geometric means and standard deviations were used to:?redict the
number of days the 24-hour standard of 365 ug/m° would be
exceeded at each site if sampling had been conducted every day.

It is important to note that these statistical tests require
random data to be valid. This means that an equal number of
samples must be collected in each season of the year and on each
day of the week. The distribution and quantity of SO data were
better in 1982 than in 1981. The data indicate with reasonable
assurance that there were no violations of the primary SO
standard in Connecticut. For example, a statistical predictipon of
one day exceeding the primary 24-hour standard (365 ug/m3) at
Hartford site 123 would indicate that an increase 1in SO3
emissions there might jeopardize the attainment of this standard.
Two days over the standard are required for the standard to be
violated.

24-Hour Averages - Table 14 presents the 1lst and 2nd high
24-hour concentrations recorded at each monitoring site. 1In 1982
no sites recorded SOy_levels in excess of the 24-hour primary
standard of 365 ug/m3 Second high running 24-hour average
concentrations decreased at seven of the nine SO0; monit:flng
sites during 1982, The decrease was gr ?ter than 50 ug/m
thre§ sites: Bridgeport 001 ;3 ug/m>) Hartford 123 (53
ug/m°), and Milford 002 (93 ug/m°) Only two sites had higher
second high running 24 hour average concentrations in 1982 when
compared to 1981. g of these sites was Waterbury 123 which
increased only 4 ug/r% and the other was Greenwich 017 which
increased by 54 ug/m°. The increase at Greenwich 017 is not
truly representative since the site operated for only the last
half of 1981. '

Current EPA policy bases compliance with the primary 24-hour
SO, standard on non-overlapping running averages. Running
averages are averages computed for the 24-hour periods ending at
every hour. Assessment of compliance is based on the value of the
2nd highest of the two highest non- overlapplng 24-hour periods in
the year. Thus, the basis for compliance is the magnitude of the
exposure encountered within any two distinct 24-hour periods, not
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calendar days. However, there is some contention that compliance
assessment for 24-hour SO standards should be based on calendar
day averages only. Table 15 contains the maximum 24-hour SOj
readings from both the running averages and the calendar day
averages for comparison. The maximum calendar day readings are
roughly 10% lower than the maximum readings from the running
averages.

3-Hour Averages - Table 16 presents the 1lst and 2nd high
3-hour concentrations recorded at each monitoring site. Measured
SO2 concentrations werg far below the federal secondary 3-hour
standard of 1300 ug/m” at all DEP monitoring sites in 1982.
When compared to 1981, the second high running 3-hour average
concentrations decreased at six sites and increased at 3 sites in
1982,

10-High Days with Wind Data - Table 17 lists the ten highest
24-hour calendar day SO2 averages and the dates of occurrence
for each SO site in Connecticut during 1982. The table also
shows the average wind conditions that occurred on each of these
dates. (The origin and use of these wind data are described in
the discussion of Table 11 in the TSP section of this Air Quality
Summary.)

Once again, as with TSP, most of the highest SO days occur
during periods of / persistent’ southwesterly winds. This
relationship is causeéﬂwat~least in part, by SOy transport; but,
any transport 1is limited by the chemical instability of SO3. 1In
the atmosphere, SO reacts with other gases to produce, among
other things, sulfate particulates; so SO is not likely to be
transported very long distances. Previous studies conducted by
the DEP have shown that during periods of southwest winds, levels
of SOz in Connecticut decrease with distance from the New York
City metropolitan area. This relationship tends to support the
transport hypothesis. On the other hand, these studies also
revealed that certain meteorological parameters, most notably
mixing height and wind speed, are more conducive to high SO0j
levels on days when there are southwesterly winds than on other
days.

The data in Table 17 was used to make a tally, by date, of
the frequency of occurrence of high SOy levels. If a given date
recurred at 5 or more sites in this tally, the S0y levels and
meteorological conditions were investigated further (there were 7
such days). A close look at these 7 days revealed three important
points. First, all 7 days occurred during the winter months.
This can be attributed to more fuel being burned during the cold
weather. Second, 4 of the 7 days had persistent southwest winds
for that calendar day. Third, the other 3 days had either
persistent southwest winds for the previous 24 hours or the wind
was calm on the day the high SO, reading was recorded.
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Most of the sites recorded their highest SO levels during
the month of January. The month of January was extremely cold,
creating an increase 1in fuel consumption for heating. The
increase in fuel consumption alone could account for the higher
SO levels, but the frequent occurrence of southwesterly winds
on these days indicates that transport adds to the problem.

In summary, high levels of SOy in Connecticut seem to be
caused by a number of related factors. First, Connecticut
experiences its highest 80 levels during the winter months,
when there is an increased amount of fuel combustion. Second, the
New York City metropolitan area, a large emission source, is
located to the southwest of Connecticut and, in this region,
southwest winds occur relatively often in comparison to other wind
directions. Also, adverse meteorological conditions are often
associated with southwest winds. The net effect is that during
the winter months when a persistent southwesterly wind occurs, an
air mass picks up increased amounts of SOp over the New York
City metropolitan area and transports this SO  into
Connecticut, Here, the 8SOp levels remain high because the
relatively low mixing heights associated with the southwest wind
will not allow much vertical mixing. The levels of transported
SO0, eventually decline with increasing distance from New York
City, as the SO, is dispersed and as it slowly reacts to produce
sulfate particulates. These sulfate particulates may fall to the
ground in either a dry state (dry deposition) or in a wet state
after)combination with water droplets (wet deposition or "acid
rain").
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TABLE 12

1982 ANNUAL ARITHMETIC AVERAGES* OF SULFUR DIOXIDE

AT SITES WITH CONT[NUOUS MONITORS

(PRIMARY NAAQS: 80 ug/m3)

hd The annual

averages are expressed

1982
ANNUAL
TOM - SITE NAME AVERAGE
Bridgeport-001 City Hall 29~ 3/
‘Bridgeport-123 Hallett Street 37
Danbury-123 Western CT State College A8 2%
.Greenwich~-017 Greenwich Point Park A8 2.
Hartford-123 State Office Building B4 3¢
Milford-002 Devon Community Center 37
New Haven-123 State Street 3132
Stamford-123 Health Departiment 29 3
Waterbury-123 Bank Street ;BfZ]

in terms of the

arithmetic mean because the primary ambient air
qual ity standard for SO2 is defined as the annual

arithmetic mean concentration.

This differs from the

trend analysis presented earlier which made use of

the annual

geometric mean.
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SITE _
Bridgeport-001

Bridgeport-123
Danbury-123
Greenwich-017
Hartford-123
Mil ford-002
New Haven-123
Stamford-123

Waterbury-123

SULFUR DIOXIDE CONCENTRAT |ONS

DATE® DATE'
1ST  2ND
HIGH HIGH
3/2/7. ...
2/12/12
12/15/2..........
1/29/1. ...
1/19/24. . ..... ... E
1/20/17. .. 1186
1/19/10........ . ] :Eﬁé%gégféf:1z1
12/15/1. .
1/20/6 171
1/19/21.. l 148
17117 5
4/718.
112019 .......... L
12/15/18.
1/19/13.......... f.} S
1/28/22. .
1/20/17..........}3n ﬁf;&gﬂ
1/19/20. .

(103

Date is month/day/ending hour of occurrence
Non—overlappmg maximum

B 1ST HIGH, ug/m®
@ 2ND HIGH, ug/m:5
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1982 MAXIMUM 24-HOUR RUNNING AVERAGE

k¥
(119 on 1/719/17)

k%

(15 on 1/20/21)

L 311

(191 on 4/8/8)"

-
on 1/20/20)

365
PRIMARY
STANDARD




TABLE 15

C S SEC
CALENDAR DAY 24-HOUR SO2 AVERAGES
units =
1st High 1st High 2nd High 2nd High
Site —  Running Avg. Calendar Day Running Avg. Calendar Day
Bridgeport-001 183 182 | 144 137
Bridgeport-123 145 141 141 140
Danbury-123 121 121 | 116 161
Greenwich-017 121 106 107 102
Hartford-123 171 156 148 139
Milford-002 311 228 176 156
'New Haven-123 175 143 : 158 141
Stamford-123 171 159 164 152
Waterbury=-123 110 : 108 100 92
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IV. OZONE

Health Effects

Ozone is a poisonous form of pure oxygen and the principal
component of modern smog. Until recently EPA called this type of
pollution "photochemical oxidants." The name has been changed to
ozone because ozone is the only oxidant actually measured and it
is by far the most plentiful.

Ozone and other oxidants -- including peroxyacetal nitrates
(PAN), formaldehydes, and peroxides -- are not emitted into the
air directly. They are formed by chemical reactions in the air .
from two other pollutants: hydrocarbons and nitrogen oxides.
Energy from sunlight is needed for these chemical reactions, hence
the term photochemical smog and the daily variation in ozone
levels, increasing during the day and decreasing at night.

Ozone is a pungent-smelling, faintly bluish gas. It irritates
the mucous membranes of the respiratory system, causing coughing,
choking and impaired 1lung function. It aggravates chronic
respiratory diseases like asthma and bronchitis and is believed
capable of hastening the death, by pneumonia, of persons in
already weakened health. PAN and the other oxidants that
accompany ozone are powerful eye irritants.

Conclusions

As in past years, Connecticut experienced very high
concentrations of ozone in the summer months of 1982. Levels in
excess of the one-hour NAAQS of 0.12 ppm were frequently recorded
at each of the eleven monitored sites. But sites experiencing
levels greater than 0.20 ppm were down to four (4) in 1982, as
opposed to six sites in 1981. The second highest one-hour
concentration decreased at seven sites and increased at four
sites.

The incidence of ozone levels in excess of the l-hour 0.12 ppm
standard increased from 1981 to 1982 (see Table 19). There was a
total of 357 exceedances in 1981 and 463 in 1982 at those
monitored sites that operated in both years. This represents a
rise in the frequency of such exceedances from 8.3 per 1000
sampling hours in 1981 to 10.2 per 1000 sampling hours in 1982: a
23% increase. If one eliminates the duplication that results when
two or more sites experience an exceedance in the same hour, then
the number of exceedances increased from 173 to 186. On this
basis the state saw only a 2.5% increase in the frequency of
hourly exceedances of the standard.
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The number of days on which the same ozone monitors
experienced ozone levels in excess of the 1l-hour standard
increased only slightly from 135 days in 1981 to 139 days in 1982
(see Table 18). However, this represents a drop in the frequency
of such occurrences from 7.48 per 100 sampling days in 1981 to
7.34 per 100 sampling days in 1982: a 1.9% decrease. And if one
eliminates the duplication that results when two or more sites
experience an exceedance on the same day, then the number of
exceedances increased from 33 to 37. On this basis the state saw
a 6.6% rise in the frequency of daily exceedances of the
standard. : . ' -

The yearly changes in ozone concentrations can be attributed
to year-to-year wvariations in regional weather conditions,
especially wind direction, temperature, and amount of sunlight.
The larger portion of the peak ozone concentrations in Connecticut
is caused by the transport of ozone and/or precursors (i.e.,
hydrocarbons and nitrogen oxides) from the New York City area and
other points to the west and southwest. The percentage of
southwest winds during the "ozone season" remained about the same
from 1981 to 1982, as is shown by the wind roses from Newark
(Figures 9 and 10). The wind roses from Bradley (Figures 7 and 8)
are not as representative, since the airport is located in the
Connecticut River Valley and the wind gets channeled up or down
the valley. The magnitude of the high ozone levels can be
associated with yearly variations in temperature. Ozone
production is greatest at high temperatures and in strong
sunlight. The summer season's daily high temperatures were about
‘the same in 1982 and 1981. This is shown by the number of days
exceeding 90°F which increased from four in 1981 to five in 1982
‘at Sikorsky Airport 1in Bridgeport. At Bradley International
Airport, the number of days exceeding. 90°F decreased from 13 in
1981 to 11 in 1982. The percentage of possible sunshine, at
Bradley, reached 80% for the month of July in 1982. The average
for the summer months at Bradley is about 60%. This large
percentage of ©possible sunshine stands out as the one
meteorological parameter which increased dramatically in 1982 over
1981.

Method of Measurement

The DEP Air Monitoring Unit uses chemiluminescent instruments
to measure and record instantaneous concentrations of ozone
continuously by means of a fluorescent technique. Properly
calibrated, these instruments are shown to be remarkably reliable
and stable.
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Discussion of Data

Monitoring Network - In order to gather information which will
further the understanding of ozone production and transport, and
to provide real-time data for the daily Pollutant Standards Index,
DEP operated a state-wide ozone monitoring network consisting of
four types of sites in 1982 (see Figure 6):

Urban - Bridgeport, East Hartford, Middletown,
New Britain, New Haven .
Advection from '

Southwest - Danbury, Greenwich
Suburban - Groton, Madison, Stratford
Rural - Stafford

Precision and Accuracy - The ozone monitors had a total of 105
precision checks during 1982. The resulting 95% probability
limits were -8% to +8%. Accuracy is determined by introducing a
known amount of ozone into each of the monitors. Three different
concentration levels are tested: 1low, medium, and high. The 95%
probability limits were: 1low, -5% to +5%; medium, -5% to +2%; and
high, -7% to +5%.

NAAQS - On February 8, 1979 the EPA established an ambient air
quality standard for ozone of 0.12 ppm for a one-hour average.
Compliance with this standard is determined by summing the number
of days at each monitoring site over a consecutive three-year
period when the l-hour standard is exceeded and then computing the
average number of exceedances over this interval. If the
resulting average value is less than or equal to 1.0 (that is, if
the fourth highest daily value in a consecutive three-year period
is less than or equal to 0.12 ppm) the ozone standard is
considered attained at the site. This standard replaces the old
photochemical oxidant standard of 0.08 ppm. The definition of the
pollutant was changed along with the numerical value of the
standard, partly because the instruments used to measure
photochemical oxidants in the air really measure only ozone.
Ozone is only one of a group of chemicals which are formed
photochemically in the air and called photochemical oxidants. 1In
the past, the two terms have often been used interchangeably.
This 1982 Air Quality Summary uses the term "ozone" in conjunction
with the NAAQS to reflect the changes in both the numerical value
of the NAAQS and the definition of the pollutant.

When the EPA changed the one-hour ozone standard from 0.08 ppm
to 0.12 ppm, the DEP assumed that a one-hour average of 0.121 ppm
would be considered an exceedance. However, the EPA only defines
the standard out to two decimal places; so the standard is
considered exceeded when a level of 0.13 pm is reached. Since the
DEP still measures ozone levels out to three decimal places, any.
one-hour average ozone reading which equals or is greater than
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0.125 ppm will be considered an exceedance of the 0.12 ppm
standard. Because of this difference in the interpretation of the
ozone standard, ozone data from previous summaries will differ
somewhat from this 1982 Air Quality Summary.

l-Hour Average - The l-hour ozone standard was exceeded at all
eleven DEP monitoring sites in 1982. The highest l-hour average
ozone concentrations were lower in 1982 than in 1981 at 'six of the
sites. Danbury 123 had the largest decrease of 0.07 ppm. The lst
highest hourly average increased at five sites from 1981 to 1982,
~with Greenwich 017 having the largest increase of 0.062 ppm.

The number of days on which the l-hour standard was exceeded
at each site during the summertime "ozone season" is presented in
Table 18. The monthly high ozone concentrations and a tally of
the number of times the ozone standard was exceeded are presented
in Table 19 for each site. Table 20 shows the year's high and
second high concentrations at each site.

10 High Days with Wind Data - Table 21 lists the ten highest
l1-hour ozone averages and their dates of occurrence for each ozone
site in 1982. The wind data associated with these high readings
are also presented. (See the discussion of Table 11 in the TSP
secti?n for a description of the origin and use of these wind
data.

Nearly all of the high ozone levels occurred on days with
southwesterly winds. This fact comes as no surprise due to a
couple of characteristics of a southwest wind blowing over
Connecticut. One characteristic of a southwest wind is that,
during the summer, it usually accompanies high temperatures and
bright sunshine, which are the prime producers of ozone. The other
characteristic of a southwest wind is that it will transport a lot
of precursor emissions from New York City and other urban areas to
the southwest of Connecticut. It is the combination of these
factors that often produces unhealthful ozone levels in
Connecticut.
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TABLE 18

NUMBER OF DAYS ON WHICH THE 1-HOUR OZONE STANDARD WAS EXCEEDED

(>0.12 PPM)
982
SITE APRIL MAY JUNE JULY AUGUST SEPT. IOTAL IOTAL LAST YFAR

Bridgeport—123 /] e 1 6 1 1 9 9
Danbury-123 0% 1 2 4 1 1 -9 11
East Hartford-003 o 0 2 3 7] 1 6 6
Greenwich-017 s 3 2 7 i 2 15 18
Groton—005 0% 2 1 9 3 3 18 13
Madison—002 X 1s 2 7 0= 1 1} 12
Middletown—007 (] 2 4 ] 2 1 18 17
‘New Britain-010 = 1 2 5 1 1 11 11
New Haven—123 0 1 1 7 o 7] 9 '6
Stafford-001 X 1 1 8 ] 0 1@ 8
Stratford-007 ] 2 - 3 11 2 4 22 24
TOTAL SITE DAYS 139 135

TOTAL INDIVIDUAL DAYS 37 33

X No Data Available
¢ Less than 75% of Data Available
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1982 HIGHEST 1-HOUR OZONE VALUES BY MONTH (PPM)

# OF HOURS
# OF HOURS STANDARD
STANDARD  EXCEEDED

SITE . APRIL, _MAY JUNE JULY AUGUST SEPT, EXCEEDED  LAST YEAR
Bridgeport—123 .673 .98 .144 .183 .159 .155 30 14
Danbury—123 .063s .154 .147 .201 .145 .15 25 24 28
East Hartford .1e8 .162 .138 .153 .124 .145 14 10

- 003 . 3 ]

Greenwich-017 101+ 197 .168 .237 .162 .130 52 63
Groton—005 .070+« ,196 .141 .198 .164 .140 &$¢’@2¥f 40
Madison—002 "X .162« .170 .220 .124+¢ .133 41 28
Middletown-007 .120 .132 .150 .181 .130 .129 47 41
New Britain-010 .126« .142 .146 .155 .136 .130 26 22
New Haven—123 .00 .132 .1556 .19 .150 .11@ 35 11
Stafford-eo1 X .126 .141 196 .120 .117 37 20
Stratford-907 .102 ,159 .185 .233 .186 .175 _95 -8e
TOTAL SITE HOURS 463 357

TOTAL INDIVIDUAL HOURS 186 173

X = No data available
& <75% of the data available
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SITE
Bridgeport-123

Danbury-123

E. Hartford-003

Greenwich-017

Groton-005

Madison-002

Middletown-007

N. Britain-010

New Haven-123

Stafford-001

Stratford-007

%

1982 MAXIMUM 1-+

13

DATE
1ST
HIGH

7/16/16

7117116

7117116

7/8/14.

7/18/14

7/18/14

7/16/18

7/16/18

7/17/15

71177117

7/16/15

OUR OZONE CONGENTRAT

2
DATE
2ND
HIGH A O
, T .
7/18/15. 0.179
0% el AeSetemmae e
......... e ":'-E:-a‘: "5..::‘:::.:? 3 0.20
711717115, 0.186 .
0.153
9/15/15.. 0.145
7/8/13. .. 0.
e 2 o 3
.......... :':E::'- -’-... el Eﬂ%x. 20.19
5/127/15.. 0.189
......... 0
7/19/15. 0.1985
ooooooooo n o o. 181
7/19/16. . 0.180
e
......... o 155
7/7116. .. 0.154
......... R s 100
7/8117. .. 0.167
o e e
......... L 196
7/171/16.. 0.169
7/19/13..

Date is month/day/ending hour of occurrence

B 1ST HIGH ., ppm
B 2ND HIGH ., ppm
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0.120
PRIMARY

AND
SECONDARY
STANDARD .

1

0.237

214

8

6

.220

0.233

0.230
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WIND ROSE FOR APRIL - SEPTEMBER 1981 |

_BRADLEY INTERNATIONAL AIRPORT

“WINDSOR LOCKS, CONNECTICUT
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WIND ROSE FOR APRIL - SEPTEMBER 1982
BRADLEY INTERNATIONAL AIRPORT
WINDSOR LOCKS, CONNECTICUT
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V. NITROGEN DIOXIDE

Conclusions

Nitrogen dioxide (NOj) concentrations at all monitoring
sites were well below the NAAQS for NO2 in 1982. This was the
first full year the DEP used continuous electronic analyzers to
measure NOs levels. NOz trend analysis or comparisons will
not be made until two full years of data are available.

Sample Collection and Analysis

The DEP Air Monitoring Unit used continuous electronic
analyzers employing the chemiluminescent reference method to
continuously measure NOj levels.

Discussion of Data

Monitoring Network - There were six nitrogen dioxide
monitoring sites 1in 1982 (see Figure 11). The sites were
distributed in a network covering three urban areas and three
background areas to obtain data alongside ozone measurements. The
urban sites (Bridgeport 123, East Hartford 003 and New Haven 123)
are permanent year-round sites, whereas the background sites
(Greenwich 017, Madison 002 and Stratford 007) are operated only
during the summertime "ozone season."

Precision and Accuracy - Twenty-eight precision checks were
made on the NO; monitors in 1982, yielding 95% probability
limits ranging from -12% to +10%. Accuracy is determined by
introducing a known amount of NO; into each of the monitors.
Three different concentration levels are tested on the monitor:
low, medium, and high. The 95% probability limits for the low
level test ranged from -10% to +14%; those for the medium level
ranged from -6% to +4%; and those for the high level test ranged
from -4% to ~1%.

Historical Data - The DEP's historical file of annual average
nitrogen dioxide data from gas bubblers for 1973-1980 is available
in the 1980 Air Quality Summary.

Annual Averages - The annual average NOp standard was not
exceeded 1n 1982 at any site in Connecticut. In 1982 three sites
had sufficient data to compute valid arithmetic means. Since data
from 1981 is incomplete, no comparisons can be made.

-137-




Statistical Projections - The format of Table 22 is the same
as that used to present the TSP and sulfur dioxide data. However,
Table 22 gives the annual arithmetic mean of the valid 24-hour
NO, averages to allow direct comparison to the annual NO3
standard. The 95% limits and standard deviations werge used to
predict the number of days the levels of 100 ug/m3 and 282
ug/m°> would be exceeded at each site if sampling had been
conducted every day. (See the TSP section of this Air Quality
Summary for further information on this type of analysis.)

Although there is no 24-hour NAAQS for NOp, the 282 ug/m3
level was selected for this presentation because at this level a
1st stage air pollution alert is to be declared according to the
State of Connecticut's Administrative Requlations for Abatement of .
Air Pollution.

10-High Days with Wind Data - Table 23 contains the ten
highest daily NO, readings for each site in 1982 along with the
associated wind conditions. (See the discussion of Table 11 in
the TSP section for a description of the origin and use of the
wind data.)
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VIi. CARBON MONOXIDE

Health Effects

Carbon monoxide (CO) is a colorless, odorless, poison gas
formed when carbon-containing fuel is not burned completely It
is by far the most plentiful air pollutant. EPA estimates that
more than 102 million metric tons of CO are spewed into the air
each year in the United States. (A metric ton is 1,000 kilograms,
or about 2,200 pounds.)

Fortunately, this deadly gas does not persist 1in the
atmosphere. It is apparently converted by natural processes to
harmless carbon dioxide, in ways not yet understood, fast enough
to prevent any general buildup. But it can reach dangerous levels
in local areas, as in city-street canyons with heavy auto traffic
and little wind.

Clinical experience with accidental CO poisoning has shown
clearly how it affects the body. When the gas is breathed, CO
replaces oxygen in the red blood cells, reducing the amount of
oxygen that can reach the body cells and maintain life. Lack of
oxygen affects the brain, and the first symptoms are impaired
perception and thinking. Reflexes are slowed, judgement weakened,
and a person becomes drowsy. An auto driver breathing high levels
of CO is more likely to have an accident; an athlete's performance
and skill drop suddenly. Lack of oxygen then affects the heart.
Death can come from heart failure or general asphyxiation, if a
person is exposed to very high levels of CO.

Conclusions

The eight-hour National Ambient Air Quallty Standard of 9
parts per million (ppm) was exceeded at theed?8f the five carbon
monoxide mon1tor1ng sites in Connecticut during 1982, These sites

d—0+2, New Britain 002, and Stamford 020. The
8-hour standard was exceeded twice at Hartford=0F2=—ssnd Stamford
020, and tiE res==gt-—New Britain 002. No site exceeded the
one-hour standard of 35 ppm.

A definite decrease in carbon monoxide levels took place
between 1981 and 1982, A

In order to put the monitoring data into proper perspective,
it must be realized that carbon monoxide concentrations vary
greatly from place-to-place. More than 95% of the CO emissions in
Connecticut come from motor vehicles; so concentrations are
greatest in areas of traffic congestion. The magnitude and
frequency of high concentrations observed at any monitoring site
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are not necessarily indicative of widespread CO levels. Thus,
most locations in New Britain and Stamford are probably not
experiencing CO levels as high as those observed at the monitoring
sites in those towns. On the other hand, there are probably
locations in Bridgeport, Hartford, and New Haven where CO levels
are higher than those observed in the monitoring sites in those
towns. : :

The CO standards are likely to be exceeded in any city in the
state where there are areas of traffic congestlon. However, as
federally-mandated controls reduce emissions from new motor
vehicles, and as Connecticut's 'SIP control strategies are
implemented, there should continue to be a decrease in the number
of such areas; the remaining areas should shrink in size and have
" CO levels which are nearer the standards.

Unlike SO, TSP and O3, elevated CO levels are often
associated with non-southwesterly winds, indicating that this
pollutant is more of a local-scale (not regional-scale) problem.

Method of Measurement

The DEP Air Monitoring Unit uses instruments employing a
non-dispersive infrared technique to continuously measure carbon
monoxide levels. The instantaneous concentrations are recorded on
str1p charts from which hourly averages are extracted. The
instruments are fairly insensitive to sampling line length, but
concentrations vary dramatically with inlet exposure and proximity
to traffic lanes.

Discussion of Data

Monitoring Network - The network in 1982 consisted of five
carbon monoxide monitors: Bridgeport 004, Hartford 012, New
Britain 002, New Haven 007, and Stamford 020. They are all
located in wurban areas. All sites are located west of the
Co?necticut River, with three of them in coastal towns (see Figure
12).

Precision and Accuracy - The carbon monoxide monitors had a
total of 142 precision checks during 1982. The resulting 95%
probability limits were -5% to 12%. There was no accuracy data
available for CO in 1982,

8-Hour and l-Hour Averages - Carbon monoxide levels recorded
during 1982 were lower than during 1981. However, “Hestftergs012
New Britain 002, and Stamford 020 &2 had second highs exceeding
the 8-hour standard of 9 ppm which means that the standard was
violated at these sites. Only Stamford 020 violated the 8-hour

standard in 1981. But the standard was exceeded 34*8 times in 1981
[0
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at Stamford, compared to only 2 exceedances in 1982, This
dramatic decrease can be attributed to a change in the traffic
flow near the Stamford site. The road next to the monitor was
made a one-way street at the end of 1981.

As for 1l-hour averages, no site in the state recorded a value
exceeding the primary l-hour standard of 35 ppm. Both New Britain
002 and New Haven 007 recorded a highest 1-hour value greater than
the year before. Second high l-hour values were higher in 1982 at
three sites, and lower at the other two, when compared to 1981.

The maximum and second high CO concentrations at each site are
presented in Table 24. Table 25 presents monthly first highs and
a tally of the number of times the standards were exceeded at
each site. Seasonal variations in CO levels can be observed using
this table.

10-High Days with Wind Data - Table 26 lists the maximum
l-hour CO averages with dates of occurrence for the 10-highest
days at each CO site in Connecticut for 1982. The wind data
associated with these high readings are also presented. (See the
discussion of Table 11 in the TSP section for a description of the
origin and use of these wind data.)

At all five CO sites the high CO levels tended to occur during
the colder months when the region was under the influence of high
pressure with southwesterly winds. Low atmospheric mixing heights
and other meteorological conditions are part of the reason CO
levels are high on southwest wind days, but in this case another
explanation also appears credible. A noteworthy feature of the
high CO days is that the winds tend to be more persistent from all
directions than on the high days for the other pollutants. Since
95% of the CO emissions in Connecticut come from motor vehicles,
it is likely that the high CO levels are caused when persistent
winds are blowing CO emissions from the direction of nearby roads
toward the monitors. This appears to be the case especially with
the Stamford 020 site, where the most heavily traveled roads are
to the southwest of the monitors.

Another feature of the high CO days is that rarely does more
than one site record a high level on the same day. There was only
one day in 1982 on which more than one site recorded one of its
two highest values. (On 2/3/82 Bridgeport 004 recorded its second
highest value, while on that day New Haven 007 recorded its high
for the year.) This is opposite of the behavior exhibited by all
the other pollutants and it demonstrates that high levels of CO
are much more dependent on local effects than are the other
pollutants.
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VII. LEAD

Conclusions

The Connecticut primary and secondary ambient air quality
standard for l§ad and its compounds, measured as elemental lead,
is: 1.5 ug/m”, maximum arithmetic mean averaged . over three
consecutive calendar months. As in 1981, the lead standard was
not exceeded at any site in Connecticut during 1982.

A downward trend in measured concentrations of lead has been .
observed since 1978.

The monitoring sites where the lead levels were greatest were
generally in urban locations with moderate to heavy traffic. 1In
Connecticut, the primary source of lead concentrations in the
atmosphere is from the combustion of leaded gasoline in motor
vehicles. Atmospheric concentrations of lead are continuing to
decline as use of unleaded gasoline continues.

Sample Collection and Analysis

The Air Monitoring Unit uses hi-vol and lo-vol samplers to
obtain ambient concentrations of lead. These samplers are used to
collect particulate matter onto fiberglass filters. The
particulate matter collected on the filters is subsequently
analyzed for its chemical composition. Wet chemistry techniques
are used to separate the particulate matter into various
components. The lead content of the TSP is determined using an
atomic absorption spectrophotometer. (The use of these sampling
devices and the chemical analysis techniques were fully described
in the TSP section.)

Discussion of Data

Monitoring Network - In 1982, both hi-vol and lo-vol samplers
were operated 1n Connecticut to monitor lead levels (see Figure
A). There were 16 hi-vol sites operated throughout the State (see
Table 32) as part of the State and Local Air Monitoring Stations
(SLAMS) network. The DEP also set up five new lo-vol monitors in
1982 in cities with populations greater than 200,000. They are
Hartford 015 and 016, New London 003, Stamford 022, and Bridgeport
010. These "micro-scale lead sites" are situated near some of the
busiest city streets in order to monitor "worst-case" lead
concentrations. EPA approval for these lo-vol sites is being
sought by the Department.
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Precision and Accuracy - There were no precision data
available for lead in 1982. Accuracy is determined by putting a
known air flow through the monitor. There were 148 audits done in
1982, resulting in 95% probability limits ranging from -8% to
+3%.

NAAQS - Connecticut's ambient air quality standard for lead
and 1ts compounds, mea§¥red as elemental lead, is: 1.5 micrograms
per cubic meter (ug/m’), maximum arithmetic mean averaged over
three consecutive calendar months. This standard was enacted on
November 2, 1981. Previously, Connecticut's lg?d standard was
substantially identical to the NAAQS of 1.5 ug/m° for a calendar
quarter-year average. This change to a 3-month running average
means that a more stringent standard now applies, since there are:
three times as many data blocks within a calen%ar year which must
be below the limiting concentration of 1.5 ug/m”.

3-Month Running Averages - Three-month running average values
are given in Table 27 for the year 1982. These values are also
presented in graphical form in Figure 13 for the period 1980-82.

=153~




[y
Y

AWN|OA MO = \
A
; .— zu_uqcv " s HOIANI3NO
\ \
swnjoA ybiH e A3IN 31is A PR
Nxé;zo \. . \
K Q¥O0aNV4S"
4 ,.
sjuawndisu| pea 286 1| J0 UOIIBO0T 3 ..E ' PPLUTEN
1 ’ Y
4 /. )\ VoA
e A [
V H40d14 Quoa | armauva vt N Y
& \ NOLUM
Qo3 vuoez%; “ o
4 cEE&R(.. V\ o’ ~zo»mu3,
. QHOATIW . , / -
! 5
_ 1N \r nemNyL ', Moisv3 ' ‘-
LI Avig RV AN Y\ kY
A n v ] LS K Pid
QHOANVEE 1 1S3 39NvHO h - b Q34
v _/ NOSIdVA { \ ly 8 NOL13HS ,T|||\.. ».\ eNI0038 | -300m
4 .
{ --n l:vf\\ll J . \
g %«ommm., xooxm. zokz_._u\r. 1, o3nuno .,. ,--\><m‘ NIRVH W3 7 .,_mo, . 7 sounon /\J A
\ § 010 Loisamn . VO : LSy o mgr =inm s { Vnow, { -7 TN
ke INAD - tn=-n g [} \ boQyod " s ;...\ Szo v;k R4 J,._wz...w \ \
j 1 xass3Ton % ! \ L oNveg ] * b s 3
D 5 \ el I ! ) v s /a8 x:ozrww v,\ Pl s “od
. \ R Iw>_z 'y H — ] i N3IAVH 7 A r - .
NOg, J d33q 3 / ' | HiHON e / ~Q00M i SN v
, A Y - £ Hinom 1 H 1 HLH0 /- i -’ M NMOLMIN Y ¢ aunenva
| #4347 quod \ 1sva A \ / ; A < .
ETCZON \ WA g L\ -ONITIN | TP r { ANvhL3E | “ v
NOLONINOLS NO.LOHO - \ Ao R | Y ;  QuOdX0 M A,
P agnpt \ ‘ YILSIHI ) aem Vo - e - . IS e
' \\\/ ] - T S l.. . J\tl NIQWVH » zow \ .\\ r/ \ r e
- - -7 - 1 -¥ - -
T / e N\ "ul L { GHOJONITIWA o Secony W.&I ! AHNBHLINGS ! \ vn._m_ww.hm r—\ (REIPTIL 2]
Te-{  ouwvaad So=1 NvaavH 1 ! f Feeeqe H <l - \
Y A \ N h i S/ 7 / 04 /T!.L H LA
4 (]
.— ~A 37uainow | wais \ WVaqvH ... - f.---_.luuL TealL / tounmom%&c:«zh b e “
NOLONINOLS 8 _ -’ ! ! 1sv3 P "tk , sl @ ,m “de= - Luna .| 1 ' —
Swa - . -
HLHON \ woisaua /™ ..'.// vt T e, \300M  NagaN \J ux_zmmzu/.. m.as by 0y .E:mxom. N
- \ P BT SR v ¢ . 4 Adngy3l .. Y -H3IHS
el o B ¢ Homuon 3 Hvyz08 /. P NAOLINOAIN "o oe .. A ..(\-n...«-.. ® t .-~ aunsaoom \ \
SN i \ - HILSAHII0D \ NOLdWVH ® ! LS ! / Py ! \ \
. h N - (54 . 1
' . " \ /, -v 15v3 \oqu \ 3 \. ! ,. r : Ju.-nn\t q ,..
y ity 4 A N RN S~ . pA N H g zwk<3_\||||ll ] \
\ : ... z,.p N /f el / .L\ Luod RRETTYYS NIH38 W i »...oo._cz,.. ..Az;o._. 4 : _. \ ozﬂuw.“‘.z )
~{ -dNvH3 . Y H
\ aomsie -~ 5 N ﬁ L . P i zopoz_zpﬁo.m.rn--. T inon Y T T 1 ¢
M0L ) \ / 1 Honosod, Y _. .- _.-«r\ =T 1-37H138 '} X (N
N [} J NONVE3 N N uvA ,Y- AUH ¢ . v \ \llnﬁ — -3
-NAT0A .\ / - \ T Jom A ' w.:_>. © 1 I S PRSPt
dowmmordean u:u<¢nm_ / N N ANOOH 4 \ < A _NOLONIHS M ==~
e cemmep” R Y A . » N \ 5 zo»_z.qtmm. -Niyd) 01siHE [}
! H H Rl A g Y NOWE3H % J o ¢ —onit e < Y 1 U SiHHOW r
' : . « \ - y 471314\ i ORISR
M.h._n_,w.. n.. ' i // Ve da | AHBNOLSVID SHIHLIM,-MIN | _, Ve bee-
" Y aung Yawed /~ VIBWAT0D 4 LY 5 r.\-../. NOLONIANVA =~
) Q13N / -¥3LNYD | -100s ¢ s«zou_.av--uu.u..nl,/.\ xm>o". --JT\\‘--._\. 04} A y __, Q1AMoL INIA
! - Pl N J H TN ' \ \ quos \AuvHli P o._.uz_..z:m.. .r
’ Lt NPT & Sea e
. shnllllvlc ; i .—/ \ | . | -LluvH *.meurqu.. 1 I~ NoqgeT : e
R K \ "\ AMINIAGD ,. NOL w3 153HoNVH) 1sv3 Loysam ! NOAY ooty H
Lo ! | H AN \ -lo8 s P Vats (R -.:.L e iy ! !
) S e i Jo
{ waoous_ | din | A Tzozzw\n._.\.\ ..Sm_uzoo._w_ - { auodinvH @ :
- 1 Y
\ i 1HINJVHO [ 1 HOSONIM H ! H .Y | Noiswmmoy! :
) ) S o S hiadetelihdy the ! ! Huinos F H LN ] ! ! :
i H 1 r / ! L H ] H : : » f v mNEOD;
\ H " ! ! 1 N Al N : ’ M3N H on=""T ¢
k i 1 : Sk NS S ! ! - ! N3Hsos [
FRCIVRR T \ } GHOIHSY | oo u - ._. 80sa .,. 7 cunasiis! ! ‘ ] NOMVKS
4 t [} ' 1 - AlN ! H
L0 d \ ..3_; 1 P { [ R L D S E D P,
R S .” arod \ ! .\ ONvIT0L 4 | HOSONIM S ~y. J /-J:....._..-.i. i H 1
.- \ ) H - 4 [}
- A AN \ e { o ASva_ fsx01 ; 7 M3 LSIHINIA { \
© avNing  fe---moT ..” H \ e NosewmE b - %.mmza...uwmﬂa. ! Qa1SWyHNMVE i g i i
' mm el smem-—s " s ’ JUNY SUpRP P -
m-memmemmemh P ") S o (FTY L. Fromemmmemoeey H [ wvenva
v MO0LSGOOM  r--ad e ' \ Seld, Aanvee H H i K
v \ own  f H \ 3 [ ; ; R
v ' ] 6YHO44VLS ! I H ; NI04HON{ NYD
ord H ¥vH ! %00483100 ; NYV 1vs
NOSdWOH v ‘ I 1 syawos | Q1314408 s Al i ! Y diwow ¢ Aunesi
\ ”. ¢ L A 4 I ;
by '

~-154~



1861 40 sSyjuow z 3SEB| 8YJ WoJJ BIEP S8pN|2uUlL a6edadAr BULUUNg yjuow-g 4
16°0 88°0 08°0 0.L°0 ¢29°0 19°0 8S°'0 6L°0 GL°0 €9°0 6¥°0 ¢S°0 g€Z1-A4nquaiem
940 SL4°0. I1L°0 09°0 €S°0 9¥°0 €v°0 9¥°'0 9¥v°'0 +vS°0 GS°0 1970 L00-AJ4ngasiem
SS°0 28°0 8BF'0 Sr°0 OV°0 2E€°0 LZ°0 Z2€°0 SE'O0 6E°0 880 ¢€EV°O 100-pP-0oJBuUL | LBM
£G6°0 28°0 Lv°0 LE°0 0€°0 82°0 LZ2°0 ¥£€°0 GSE°0 BE'0 9€°0 1Iv¥°0 g£Zi-uoibButauoy
69°0 vL°0 GL'0 LL°0 69°0 €90 -—--= -—=== ———= ———= —mee e Z2Z0-pJojwe3s
0S°0 0S°0 €vr°0 €¥°0 L¥°0 BE'O0 8E'D Ov¥°0 S€°0 €€°0 8Z°0 0€°0 L00-ptOJWwels
96°0 €S°0 ¢v¥°'0 Lv°0 (LE'O0O €€°0 €€°0 €¥'0 Zv°0 6E°0 LE'O LE'O 2i0-MLBMJON
820 62°0 B8Z'0 LZ°'0 =-=== =—=== ——== ———— - mee— —me- o £00-u0opuoT} WaN
LL'0 9L°0 —=-= —m=mm mmemm mmmm mmmm mmmm memem mmmm —mmm - £Z1-UBAeH HKSN
6E°0 6€°0 6£E°0 9€°0 L€°0 (LZ2°0 +v2°0 82Z°C 62°0 1€°0 8Z°0 Ll€°0 LO0-ute3tilg M3N
vr°'0 vP°0 LP'O0O 2P0 6E°C E€£°0 LZ°0 VE'O0 6€°0C €¥°0 6£°0 BE'O £00-UMO3BIPPLN
95°0 9S°0 6¥°0 €r°0 OFV°'0 €£€°0 BZ°0 €£€°0 9E°0 Ov'0 8E'0D 8E°0 200-uepLJan
80°L 607l —=== ——== ———- mmmm e —mem —mmm —mm— e —eee g910-pPJ0j3JBH
0L°0 1970 =mw=m =mmee —oem mmee meom —mmm mmme meme —mem s S10-PJ4043JdBH
LS°0 V¥S°0 IS0 ¥¥°0 OFV'Q V+vE'O 0€°0C 2ZZ°'0 S2°0 ¥#Z°0 €€°0 Se€°0 v10-PJ0OJI e
670 6v°0 vv°0 LE£°0 €€°0 VvE'0 Le°0 6€°C BE'O0 9€°0 Lle°0 €€°0 Z00-Aanqueg
0€e°0 0£°'0 8Z°0C ¥Z°0 +Z°0 PZ°0 2Z2°0 SZ°0 92°0 8Z°0 22°0 +#2°0 100—-103stig
S§9°0 v9°0 99°'C 29°'0 €S0 6¥V°'0 --—— ---— S¥°0 E¥'0 OV'0 Zv'O0 £Z1-3J40dabpiJg
98°0 ¢6°0 6L°0 ¥L°0 8S8°0 250 —--—=- =—-——= —--— ———— seme e 0L0-3-J0debpLug
Sy°0 Tr°0 B8E£°0 LE'0O €E°0 62°0 B8Z°0 C€'0 0€°0 62°0 vZ°0 ST'O 600-340debptiug
€9°0 1G°0 8v°0 ZV'Q0 BE'0 2€°0 ZE'0 LE'O 6E£°0 SP'0 ©¥°0 1S°0 €00-eluosuy
*38g °AON *330 -‘3des *Bny ALnp sunp Aey *Jdy TJdBW xged xTuel 31IS

(cW/BR) SUD[3IEJ3UB0U0) PEBe 6BBJOAY

L2 38Vl

Buyuuny Y3UCW-€ 2861

-155~



0T 6 8 L 9 9 & £ 2 T

HINOW 2T 11 0T 6 88 Z 9 § % £ 2 1 2111
I K I I I O M MM KK NI MW N KM MM HH HE AN
R I M N I IOE M I I M M W M KK M N NN X
33 I I I M I K N I I I N KN I IEH N W XN
I KK I N I N I M KK I M NI I XN MH KN XK N
B I N I I WM I KK HIE N HIH N N I XN XN W
I ISE I N W I M IO NN MK M MK I X NN HH NN
IR M M W N I I M N I KM M N
R I I R KN I K KN KK K
S XX X K MM N KN
36k 3 %%
3
3¢
3¢

av37 404 SIIVYIAY SNINNNY HINOW-€

3%
¥
E 2
33
%
;3

3¢
%
3¢
¥
k2]
3¢
33
3¢

3.3
3%
I
E 2.3
¥
3¢
3%
%

3k
3k
%
3%
%
3
33k
3%
3%
£z

%%
3
A3
3¢
€3¢
3¢
%3¢
E2.
I
3%
3

3%
3%
%3¢
3¢
%
¥k
3¢
%%
%3
%3¢
%
3636
3¢

ST IT 0T 6 8 L 9 § b

L33
E.2.3
3%
3
33
3
#3%
2.1

3%
363
k2

3%
3%
¥
%%
I
363
3%
%%
3%
3%

363
£33
£z,
%
3%
¥
%
%
%3¢
%
3

08 -----=-o-o- -

£ 2 1
I I X MK WA ¢
IR I Ik I W H3H
RIE FI I HH W W
I M WA I KM HKE
I W WK W 36X ¥
Ik I I M N X
I I I I HE
W IR I M 3N 3%
I K FHH M I KM
EZ K R - 2K E - 3 3
*3¢ N I KR
W N HH
#H 3
43¢ 3%
3
3%
e3¢
%3¢
%3¢

£00 VINOSNV=NOILV1S

€1 TINO14

B o e e o am e e —— o — ——

9°1

AV

-156-



yvar | '4:] I | 18

HINOW 2T It OT ¢ © Z 9 § % s 2 1 ¢ IT OT 6 8 L 9 9 % ¢
B M I I M MH NI N IOE K N XK KX B JH M I M MH XM N
N M I I N NI W NN MK ME NN M W N I N N I N M M N
B M I I N NN I M NN I N M WM N N W N N HH KM NN
IGE I WM M N I I M M N M X N 36 N M M WM K XN XN
36 MR M M6 IOE N6 W I I NI MM M E - S - NS M K 3 3
I NE I I XM NN MM N NI N E S - 2 E I 2
A I WK MM
E L L % )
3¢

600 1Y0d3IOATUE=NOILIVIS
aval ¥Od SATVYIAV ONINNNY HAINOW-§

panuTiuod ‘g1 FYNOI4

F e e e b e e e = —— . — —

9°1

OAY

-157-



dvaa | 28 i
HINOW 21 1T (1] 4 6 8 L

363636363¢ AW f.22 3 2 RN I AN i
I IR 6 3636363¢3¢ I AN |
A ;AR AN 36363636 3¢ AR 36H363¢ |
IO 363663636 A 336363636 WA 3636363636 +
I6H# 36336 IR 63363636 33636363¢ IO i
I FEIEIHIEH 363636363¢ 3636363636 A 363636363¢ i
363663636 AR 33633 ;A 3636 363636363¢ i
A 3636363636 36363638 6 636363636 36363636 +
% 3626363636 I 3636263636 3636363636 A i
63 336363¢ 3636363636 3636363636 ;A% 336686 i
3636363636 636363 A% EH HEH% |
6 3E3E36363€ 3636363636 36363636 +
K% H3E36343¢ 363663636 K i
N RN AR 363666 |
I3 363636363 36HAR 363636 i
I AN I +
362636363 SE3E6% |
3636363636 |

|

%

|

|

|

*

]

|

|

+

]

]

]

+

010 1¥0d390I¥g=NOILYIS

Qv3T Y04 SIOVUIAVY ININNNY HINOW-g

penutiuod ‘g1 AYNOHII

¢’

01

e°'1

9°1

OAV

-158~



dvaA

HINOW

] : 28

STIII 0TI 6 8 £ 9 § » £ 2 1

i 18

CSTIIT 0L 6 8 £ 9 9§ % € 2 T

I o8

STITO0L6 8 £ 9 9 » £ 2 T

¢ 3 3¢ ¢ 3¢ ¢3¢
Ik I W ¢ 3¢ W3¢
3636 3¢ W ;¢ ¢3¢ %,

A WE I MM I W3¢

3636 336 € M ¢ 363
3636 366 €3¢ M WX e,k
3636 € ;¢ I Mg 6%
636 363 M3 3% W 8¢
3 X WH HE BE AR
3636 M IR M W
3636 283 HE 3% ¢3¢
3838 3% W% ¢
3636 3¢ W3¢

3K AN HH 3%
M N W 3%
3 WH K N
€ 3 HH 636
336 M XA 636
3% 3 MK 2%
€ M I WK
X HH XM N
366 36%

3636 WA ¢ HIE W I W6 X% W ¢ 66 XN
3¢ I I W I W A HE W X 6 WA
WK I 3E 3 HIE N WX I I MW 66 KR
3636 JEE 363k M S M ;€ W 6 6 W ;4
363 363E HE A W 36X W % 363 € ;¢ 6%
36 36X I I 6 M 66 MW I WX M K
€ I M, ¢ WA WA
3636 6% 3% 6% Mt 363¢
¢ ¢ ¢ 24X 3¢
343 . 336 363t 3¢
3% AR

3%

363 MK WX 3% 3K
3¢ 3% X W
36 A ¢

636 36k 363 I A I W€ N I WA
33 € A6 W Wk W 36X 6 I %
3636 3EE 36 AR 66 6 MW W R H3¢
363 ISE AH I NI WS IDE MW WH 36¢
363 336 366 R AR I W6 HR W ¢%
3636 36 6 MW ;M 66 € K IE I
€ 3E3€ MM MW W I N3¢ BE ISF 3¢
B EIE W A I 6 MW MW 3136 XA
636 6 363 IO A M X M WM WH
3 6 SE IO MM IO W6 W K¢ AR
363 I W3 IOE 3EE W W6 XX W AN
36 M ¢ WX € 6% ISE %

3636 3636 36X WS IEHE ¢ WM 3%

3636 ISE 6% I € 6 AN

3% Kk MK 366

363 3%

3¢ %

*3€

%3¢

3%

 @Y31 ¥Od S3IOVHIAV SNINNNY HINOW-S

£2T 1¥0d3IDATUE=NOILYIS

ponurjuod ‘¢l TENOIA

e e e e e e o o o e e o i e e e e o S A e s e b o

0°T

- =159~



dv3a

28

18

o8

HINOW 2T TIOT 6 © £ 9 § » € 2 I 2IITO0L6 8 £ 9 9 v £ 2 1 2T1T10T6 88 L 9 9 b € 2 1T
RO I M A I I N6 N I N I MWK 6 W W W G N X I E O WM N NN N W N MK IO K NN MR
33k 3 A MW M N I K W N I IO I N KK K M A MW K I K MK WX 3K HH M WK NN 6N IR I WK A
M3 6 M I MK MK IOE K M NN NI I IOE N WK MK I I I IO IO I I N K I WK M M N K MK W HH
386 N WX E A IOE I I M N IO N X 6 K N M WA K N N K MK N N N I I W I K 206 MK 3¢
363 3636 WX I B 4N WA W6 AR 3% M KM HN MK %3k XK H;E M K KM N AX M I K M HE
%K 3¢ X £33 M€ 33 K W IOE K N W HH M MK WK IO e

336 KK WM MK KK HH I XK A A
3% MK K HH
Mk 363€

% HH

%%

penuriuod ‘¢l TIANOTI

TO0 10.1STUG=NOILIVLS
av37 d0d S3IVUIAV ONINNNY HINOW-E£

§ o e oo v v o s s e e s Sam mma e g e e man g e vm g e

0°T

1

9°1

9AY

-160-



dv3A | 2] | i 18

HINOW 2T IT OT ¢ © <L 9 9 % € 2 I 2T 11 0T 6 ®© 9 § % =g
336 9 M IOE I HH 6 MR MK XN KX XK M WX N WK M W KR W6 K Wk
33 ¥ M MW WM WA IE W N W XN 3 WK K X M MWk Wk N N ¢
% HH WH N K N I W XM HH MR Hx W WM MW I M N X W W IR
HH NN M W XX K N M W N Wk N W X WA WK W MWW AWM O XN HN
W M M W H K MW A W HKH WK MK WM I N R MK WA OE KK
33k I I E I M MR M HKH I EZ R %%
WM M K HKHE HH WK ET IR - < 3 % M 3K 363
% MK E2 I 25 %%
E I S I )
%% 3%

200 AYNGNVO=NOILV.S

Qv3T Y04 SAOVHIAY ONINNNY HINOW-€

penuriuod ‘¢ FUNOIA

o e et o s o ot v i e e e e W et oy o o e oy e e e e e

20

0°1

%1

9°1

AV

-161-



UY3IA | 28 -1 | e

HANOW 2T IT o1 6 8 L 9 ) Y b 2 T 2T TI OoT 6 8 L 9 q b <
WX MM IO MWK I N WK K IO K NN % WKW W K WK NN K M K N
HH I W KK X MK MK N M MK MM 6% WK MK M ME WX X M IOE  XR AN
WKWK NI K WK K M N I NI N 2 RE  XE ME K I WA KK N MM N
HH XM K WHE  H K WK I I I WH N MK W R MK MK G N K X %
¢ W€ W XX KK I 6 € HH XX %R HH N I K I N I K N XK
X XK K WK N X %% % WK W K W 3% % XM X%
K A MK XK e % K% % A% %%
K KX HH WX I %36 XM % %3¢
Bk A HH € %% %%
X XK XM %%
3% MK

HI0 QHOJLYVH=NOILVLS

QY37 ¥Od S3OVUIAV ONINNNY HINOW-£

penuTluod ‘g1 FINOIA

L A . I T T R sy S S S —

0°T

b1

C9AVY

-162~



UYAR  [=mmes 28 —memee

H.INOW T 1T
3636366 % FEHHHM
3636363 s 2
] IS¢
6K 336363
SEHRIMHHKE 3€3638363¢
E6363¢ E3¢36363¢
;#3636 AR
JE363€363¢ HIEHH%
363636363 SEIEIEI63¢
364338 366363636
AN A3
E 3 22 EIEHHE%
H33E3H3€ H3E\H3¢
36€3€3€¢

S10 QUOJ4LUVH=NOILYLS

g o oo e s o o e o e S i e mmn o ws e o b et o s e o o e s

0

21

9°1

IAY

QV3T Y04 SIOVUIAY ONINNNY HINOW-£

penuTIuOd ‘g1 FUNHIA

-163-



YVIAA  [----= 28 ——mmme]

HINOW 2T 11
AN FHHHHKE |
3636363636 3636363636 i
36363636 K36 |
HIEHIN KN +
IR AN |
I 36366336 |
FHHAK 23373 i
363636363¢ 3636363636 +
N AN i
FHHHHR HHAHH |
HAHHIEH HAHFER |
3336363¢ NN +
K HHIHR |
KR I |
FHHIEHR 363636366 |
FEHIHIHA AN +
KN R ]
FHWIHH AN i
36HHHK A |
6 FHHIHH +
363363 K% i
363636363 3636363636 |
|
+
i
I
1
+
|
i
|
+

910 QU0JJIAUYH=NOILVIS

9°0

80

¢'1

9°1

IAY

Qv3T ¥0d SIIVUIAY SNINNNY HINOW-£

psnuriuod ‘¢l FUNDIA

~-164~



dv3Aa ] <8 |1 18 I og |
HINOW 2T 11016 8 £ 9 § & £ 2 T 2T IT OT 6 8 L 9 9 % £ 2 1T 211016 8 £ 9 § % ¢ ¢ 1

I M N IR 06 MM N WM NN X N N N O NN AN MK M N I K XK MK W 6 I M X H® N WX HNR AN 34

W WM MR I NN N XN N NN N HH . IO KK XX KN I NN O K MK HH N 2% € I I W WM KN N X % 6

RN M O N N M N N IOE MM N I IOE N N AN O MK I I O M 3 K S I W M M WX KA N HK

AN JOE I M X N JOC IR M KK XX I 6 K U6 M XK N I W HH HE 6 3 A I WM MK MW W, A HH 366

M OHE MM I N N IO IO 6 K KN 6 M6 JOE IO KN N MM M IO KK XK NI 3 MK WK M IO WK HE MK N MK ¢

33 W K IMHK WX 3 AN W M K XN KN I N W 3 M M M N IE W KA GO I WK MW W M Mk KA

W WX WK W HH 3K 3 6 W K HH KX K€ AN I I N MR N WK 6 K N W K 363

3636 363€ WK W 3¢ 3636 . WX M N AR OSE A M I AN WE WK WA AN MK 306 336

3636 WX WX AR kWX I IE A WH W KN W WA KN %

3% %K 3% MK 33 336 3 3% IR 3% %M

363 36 M3 K

€ A%

%%

363¢

200 NIQI¥IW=NOILYLS
av37 H0d S39VHIAV ONINNNY HINOW-E

penuTiIuod ‘g1 FYNOTA

o e s i e e G b 0 o o e o b e ep—

92°0

AV

~165~



UYIA 1 28 I 1 18 11 08 |

HINOW 2T TIT 0T 6 8 £ 9 9§ ¥ € 2 T 2LTILOT6 © L 9 § % € 2 T 2MTILOL6 8 2 6 § b € 2 1

3636 363 66 K I KA OE W6 MM 36 WK M I 6 M K OE W XM X WM M, I HH W M S HH W 6 KX WK WK 6%
H3E IOE M W 3 6 M W MW M S WV KK M 3 WA K XA X XN W MW IS MK e W WM MW WM AN WM KN KX %3¢
K R W WA W I W M6 M M W W W W A W6 W WK AN N W M A M 6% W6 W K I HH M6 % N 3%

|
1
M I KK WH IOE I W IO W 66 X WX 3 I I N 6 N M I M W ;. K I W I A WM I 6 K N 3 + 2°'0
3636 I X I I IO MK 36 M M KK N I 36 I 66 6 I 6 W 6 M I HE MK K M K MK 6 06 IO H¢ 2 |
% M M X I e K M R M MM I K A 3 N I IS K W I I A MM W I WA W K W |
MK W AR MM A W6 WA I I ¢ M R W€ 368 HH MM K WK K E 3 I ¢ W N I H% i
HW A Wk XX 6% K A WE WK N I3 WM A K W € N W A MK A K HH + H°0
HH I W 3¢ HE I A W WK I X N 3% 3% % i
%36 3¢ ¢ %3¢ % 3¢ 33 I
Ak 3¢ |
. 3636 + 9'0
|
|
|
+ 8°'0
|
I
!
+ 0°1
|
i
|
+ 21
|
|
]
+ H°1
|
|
+ 9°'1
SAY

£00 NMO13TQAIW=NOILVLS
Qv37 ¥0d SIIVUIAY SNINNNY HINOW-£

penuTiuv0d ‘¢ AYNOIA

-166-



YVIA | 28 ] | 18

HINOWK 2T It 0T 6~ €@ £ 9 9 % £ 2 I 2T 1T o1 6 88 L 9 9 % %
336 K- W W 6 Wk W MWW WK W ME W € W A M WM WK WE e WX HH
M WX W W M MK MWHE W W ¥ WK XA M, W I WX W e W A X 3¢
;KX WK I I W M I ¥ ¢ e N K KWW X MM Mk WK I WK ¢
M XX WK W WM WK M e W M X e H WA N X I W6 WK WX Ik A

T 3% % 36 M I N Wk WK XX WOk N ES R - I 363 %3¢

Xk WM HH I W %R MM N € % E R 33
¢ WK XM XK E 2
36 K 0

200 NIVLII¥G M3IN=NOILViS
av3l ¥0d SAIVUIAVY ONINNNY HAINOW-£

penutiluod ‘gl HINDIA

B e e o o o g e s i e e s e Sy s oy s e e e

50

0°'I

21

1

92 T

DAY

~167-



dYIA

HINOW

28

is

08

ST ITIO0Tée 8 £ 9 § b £ 2 1 2T IIO0TIé6 8@ L 9 9 b £ 2 T Z2TITO0TIé6 8 L 9 S5 % £ 2 1
LIRS HH HH K I W M N AE M M MK KK WK W WK W HE HHE KR HKH RN A
A K3 36 I I I W MW I N N K KK K K I N I N A K HE K A
% Hx MK M I K K N I NN N I M K I WK WK M AN AR MR AR KK KN
3¢ 366 B I I I SR M N 3N MM M HHK K WK WA MK N MH W HH HH N A
%3 %3¢ A W N W A WA O MM N WA WK K WK XX I I M A N HH KK
% K HIH I I W IEE W A N MM A HH O 6 N N I N I M WA KK KN
%% 3% 3 A KK I W JOE W I MH W WM XX K WK 6 WK K MH MK HH WA X
H% HH X WM HAH N N 6 I, W I KK WK N N M M W KK XK WK WK
A% X% HH MM A A M MM M XN KK MK MW W M R M A K KK R WK
H¢ HH A XK WK M I I I K WNH MW HH MH HH AW AW W XX
ES IR 23 A HH KK M X I XX WK N I I M WA MWK R HHK K
3¢ 3% % % 3% 6 JEOE A K W KX M K WX MWK X ¢
3¢ 363 33 ¢ HH HH K% M I MR AN R R K
3K %K 33 HH HH HH KR 3 ;A I WK I WNR ¢
%3¢ WK 33 HH HH A KX
% % HH AN HH
%% %
3*%

22T N3IAVH M3IN=NOILVIS
av37 ¥04 SIOVUIAV ONINNNY HINOW-£

penuriuod ‘¢l FINOIA

9°T

OAY

-168-



UY3IA i 28 i
HINGOW 2T 1T 0T 6
6% 6N 363636363 336 i
36363 HHIIHE 3% A% I
SR 6% 6N I |
W30 3633363 WHHIEK 3 +
33636363¢ IR 336 I ]
SE33EEE FEIESEIE SE3E36363¢ i
|
+
|
{
i
+
|
!
|
+
I
i
|
+
]
|
!
+
I
I
|
¥
|
!
l
+

£00 NOGNOT M3IN=NOILVIS

QVIT ¥0d4 SIOVU3AV SNINNNY HINOW-£

penuriuod ‘¢ HINOIA

8°1

¢°'1

51

AV

-169-



dv3A ! 28 | i is

HINOW 2T IT 0L 6 8 2 9 9§ % € 2 T 2T IT 0T 6 ® L 9 § % ¢
36 X AR W€ N e WM MK MK W ¢ XK % WX WM WM I N WK MH XN ¢
3 X WK I WS WH WK I WX A O N 3 X® I M MM W KA N N e
33 WK X MW M W WM WK WX I WX X% 3% KX MW ME W N NN M WX R
3636 % 6 36 € HE XM IOE XX I e % 36 HE I MW HH WA K6 MH H %
HH WX I V6 3 ISE XN MW MX WX WE A L S R ) 3 K# MW W
MW I IS WM MWK N M OE KK N % W K € R X HE
3 M MK I IS % KHK I ISE N HX X W KM MK
ES - IR - I 3 %K 3% ES I - ]
L2 %% 33
LS S
E2 3

210 WIVMYON=NOILV1S

avIT ¥0d SIIVUIAVY SNINNMY HINGHW-£

penuriuod ‘g1 FINOTA

L I e kel B L Sy CHySAT S IT WU S S SN O U —

s°0

2°1

IAY

~170-



dv3A 1 <8 l | e

HINOW 2T TIT OT ¢ & <L 9 8 % £ 2 1 et 1T 0T 6 ® L 9 S H £
HIE M MM M NN N X RN N e e ek MO NN MW I WX N X Ik
3636 3 6 W WA H¢E WHE W, M€ M 3K w3 €36 €€ W3¢ A€ M MW M M WK K¢
X% OMN NI IGE MW 6 K N MH % Wk e EC R ST T T S
% NN N % M 3 I N 3 MWK W WX I 306 I I I e 6 306 3 ¢
X ONE N I W M A6 K N N e M ECE I TR
% M M 3 3 M I MWK I MK WX 3¢ N N3 NN O N M W 6 36
X% N H NN IOE I X HE  IOE %% % W
X3 3% 3 3 I WM K I
NN A NN
ET

100 QYOJWVIS=NOILVIiS

Qv3T ¥0d SIIVUIAY SNINNNY HINOW-£

penurluod ‘¢l MYNOTA

B N e T e I

5°0

0°1

21

9°'1

9AV

-171-



dvaa | 28 |

HANOW 21 11 o1 6 g L
EHAAHE 23,233 FHI;IHH ;KR L33 333 I3
36333 3¢ E$3.2.3.3 ;KK ;N JEHHIHH HIHIHHHE
JEHEIHE FEIIHEHAE E 2 3333 L 233 FEIHHRIEH JHIHRHK
€3¢ FEHHEIH 3¢ ES 32 FE#IE3HE JEIEIHIHHK
IHEIKHEAH IR E 32233 3K FEHIHHIKE 3636363
E 23,333 E33.3.3.3 JEHIAHH HIHAR 363633 E3.3.3.3.3
36 ;AN E 2 3.5.3.3 JE3€HHH 63363 FH;HIHE FEHRHIHK
;K 363636363¢ 6K 3N A 3EAKIEHH 3636363836
FIHHIH 63K €364 3€36 363636363¢ K¢ IR
636K 36363€363¢ 36363 I 363363636 SRR
MK IHAH FEIIHE63E FEHIEHK E 2333 AK€ E 33333
E2 3333 E3 333 F33.3.2.3 KK £33 .33 E33.3.2.3
IEI;HI636% IIHHK 363€36363¢ E3.3.2.3.3 HIHHKR HHHNHH
3€3636363¢ 363636363€ L 333.3.3 3636363 KR

36363€3€3¢ A% 36363638 %

220 QUOdHVLIS=NOILV1S

aval Y04 S3OVUIAV ONINNMY HINOW-£

penuTiuod ‘¢l FYNITA

o e v s e o o e e e e e et o e e e o e e e s

8'0

21

51

AV

-172-



dyvaaA

ze

ie

]

HINOW 2T 11 0T 6 8 £ 9 § 5 £ 2 T STIITO0TIé 8 2 9 9§ b £ 2 I ST II 0T 6 8 2 9 9 % € 2 1T
36 N X N IOE IO N 6 M GO K N NN M K IO N M O 6 N K N 6 I K 3 M K6 HH MK %% i
36 K3 I W I SE I IO I, X IOE 3 N N A W I I M HH W WK I WK N N I W K M HH 36 |
M I 6 W I K I M M X KX IHE 36 I N M6 I 3 I 6 M 6 36 W NE N MM N I I N N 336 i
I M A A W WA W 6 3 WA I I HN N 36 A6 6 M 66 N N I 36 WK XK 6 I M M I I A 3% +
363 6 M N I 36K MW WA I I WX W M I W MR KR H3E 6 K 6 K M 6 I W WK IE N X A %% |
33 336 3 X IR MK 3636 3¢ W 3636 NI ¢ WX N 36 X HE K W M I 6 WV WK WX ¢ W3¢ %%

% WK AKX 4% 3k M W 336 K NN XN HE A WK HKE WSE WE 6 IOE W IR W AN 336 I
MK WK K€ 336 EC I 3 M M MM WX W O IO M€ ¢ 4% %% +
M 306 K3 363 336 N 6K W WK I 66 %3 336 {
2% 3% MK HE MW MM A ) *3€ i
3¢ € M W *3€ |
L 3% +

*% |

3¢ |

i

+

|

!

]

+

|

i

+

|

|

|

+

]

|

]

+

221 NOLONTYYOL=NOILVLS
Gv37 d0d SIOVHIAY ONINNNY HINOW-E

penuTIuod ‘g1 TINDTA

50

8°'0

e 1

9°T

oAvY

-173~-



AV3IA f-- 28 1 1 18 Pt 08 - |

HANOW ST ITI 0T 6 8 4 9 9 b € 2 1 SITTOT 6 @ L 9 9 v ¢ 2 1 ST ITOoTI6 8 L 9 § b £ 2 1

HH I I I I M WN K I I 6K N N KK I N I I WK HH N W W A HH N HH W I I K N A i
36 3 N WE K N M KK K W WM I I I I HH WK X KW K M XA N KK N WM HHK HKH K K KK XX K¢ I
336 MM AN I N I W A MW KK I M A N I MW MK W W I W ;A M 363 I HW NN WA NI AN HK WE K¢ |
FOE K WX N A G IOE IO HH K K I I I WK K WH IO MK MM AN XK E % K IR WK M S W HH WA W + 20
36 6 KK WK I WM K I M N 6K K I WN MK N NN KX M WX KA 33 3% M KWW KN A KX e |
M I I MK HH I 3636 336 KA MK HH W KXW N M€ N I N, 3¢ 3 I NN MM WX W WK K K% I
WA WM WA X A MK WK I RK KN I ¢ MM WK R 336 K MK WM I HNH HH N HH |
M6 A K, R HH I WE % % HH 3% 3636 363 K KA N XN M KK W + H°0
%I, K X 6% ES I 1 336 363 336 K I N A HH HHK KK |
3 X% 3% #3% %% %% |
*3 3% 3% 3% I
%% + 9°0
: 3€3¢ |
|
|
+ 2°0
|
!
|
+ 0°1
|
|
]
+2°T
|
|
I
+ $°1
|
I
|
+ 9°1
OAY

T00 QUOJONITIVM=NOILYIS
Qv3T H0d SIOVHIAVY ONINNNY HINOW-£

penurluod ‘¢l AUYNOIA

~174—~



dv3a | <8 | i 18

HINOW 2T 1T OL 6 © £ 9 9 % £ 2 1 2T IT 0T 6 8 242 9 § b ¢
36 X% 3 M€ MH KM M WN KM I XX X% 3 W MW XX 6 WX 6 I HH N
M I W MW WK MK MW X I N MK M MR H® I WK WH K KX A NN AN
X e HKE N W® R IOE WK W I W% M 3% WX WM W R I WK M WHE WX
366 3 3 X WK M NME AW EE 6 Wk H% 36 NE IO 36K WK W K H: X N
3¢ Mk MM IOE WK HH WK XX IE 6 WK e 3K O MM 36X KK WIE RE N M AN
366 \E MM MWW W N W IOE X6 W WX 4 N W N IWE WH I e MWW WX M
¢ MK O D€ WE M IOSE WX NE A WK AKX 36 %% A IS N 3 X€ WK MK
X R WX WHK WX 6 KN X N IE KM% ¥ W N N E I I
3R 36X B IOBE W W M T IS I KN 6 ¢ LI EC IR
3% BE M M 3¢ M HE KX ES R - 363
3% X% MWK MH 3k - 3% 3%
ES R B *3% *3%
W W M %3¢
;€ X WX
E= I

L00 AYNGAILVYM=NOILViS
QY37 UY0d SIIVU3AY ONINNNY HINOW-E

penutluod ‘¢ MINSHII

W s s o o s o e e ey s e e e oo o b e e e e e e o i o e

e°'0

0T

2°1

~-175-



dv3IA

28

18

4723

HINOW 2L TIIOL & © L 9 § » € 2 T 2T1ITOTé6 8 L 9 9§ % £ 2 1T 2TIIO0T6 8 L 9 § » £ 2 1
33 % 33 I IO I I W WM M I I I I I 3 I W KK W K N MM MM HH M W KN M W W WK WK Nk i
3636 3636 2636 36 63 6 E M W I M WA 6K I N I I KX M O A W MWW I W K NH 3 WM KK HH WK MK K |
3636 3636 3636 X I I IE N W 6 A M KW K N WK A KW I W K WA KW M MR W M W NN WK M KK MR MR |
3636 3636 3636 36 I N WE SO WM I K N I K I K W I IME W W 3 W HH NI I I I I KX HH e HH € +
33 3 I I I I I 6 N I MK MK W W 6 I W K XM 306 3 N WH WK R I WK WA NN 36K WX WK N WK |
2 IR 6 N I I X 6 I I K I M 6 K I IO NN N 2N N I HE K IR 6K N N 3N NN I ¢ ¢ A
3636 06 I K I W K I N S NH W IO HE NI I A XA A N WK WH N HH N IHE I KA W WA 36N IE M 3¢ i
3 M I I I IEE 6K I X W6 I KA W M M WH I 26K I 6 N M N M W WA I K XX NN N N N K +
I SEN 636 I3 IO 6 I M MK K M N I 6K I IO I I 6 I N 6 WK WK WH XX IO R N W Ik HH K KK I
I B M M I I N N WK W XN M N I HH M AN 3636 36 M6 N I N I N X WX W M MM HH K 2% |
33 6 I IE N W KA I N WK HH I A WA 36 I WK 3O I I W W N M HH R ]
363 3 N 6 MK N I HHE K W 29 M 3636 363 K I K 6E 6K 366 NN N HH WK e +
36 IO WX K I K KK HH 3 6 I 6K 6 X N WK A WX WK XK |
3. HH XK HE 33 3¢ % KN ¥ I MM I I I IOSE WX A X A N XK
I A AR 336 363 E3 %% ¢ % I W W M HKHE N IO KK 1
HIHE A A 3% % PSR 363 W I IOE WA W +
36 363 3636 M HH I K I N HH MK _
3% K% 3% 3636 HE HAE K |

363 %% %% |
363¢ 363¢ +
3% |

*3% |

% ]

+

1

|

|

+

1

|

|

+

£2T AUNGYILYM=NOILVLS
av3al Y04 SIIVUIAY ONINNNY HINOW-£

penurluod ‘¢l HYNOIA

LA

9°T

OAY

=176~



VIII. CLIMATOLOGICAL DATA

Weather is often the most significant factor influencing
short-term changes in air quality and it also has an affect on
long-term trends. Shown in Table 28 is climatological information
from the National Weather Service Station at Bradley International
Airport in Windsor Locks for the years 1981 and 1982. Table 29
contains information from the Weather Service site located at .
Sikorsky Memorial Airport near Bridgeport. All data are compared
to "mean" or "normal" values. Wind speeds and temperatures are
shown as monthly and yearly averages. Precipitation data includes
the number of days with more than 0.01 inches of precipitation ag-
well as total water equivalent. Also shown are degree days
(heating reqylrement) and the number of days with temperatures
exceeding 90

Wind roses for Bradley Airport, and Newark Airport have been
developed from 1982 National Weather Service surface observations
and are shown in Figures 15 and 17. Wind roses from these
stations for 1981 are shown in Flgures 14 and 16 the—difference

The degree day value for each day is arrived at by
subtracting the average temperature of the day from 65°F.
This number (65) is used as a base value because it is assumed
that there 1is no heating requirement when the outside
temperature is 65°F,
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ANNUAL WIND ROSE 1981

BRADLEY INTERNATIONAL AIRPORT

WINDSOR LOCKS, CONNECTICUT
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FIGURE 15
ANNUAL WIND ROSE 1982

BRADLEY INTERNATIONAI. AIRPORT

WINDSOR LOCKS, CONNECTICUT
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 FIGURE 16

ANNUAL WIND ROSE 1981
NEWARK INTERNATIONAL AIRPORT

NEWARK, NEW JERSEY
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EIGURE 17"

"ANNUAL WIND ROSE 1982 |

NEWARK INTERNATIONAL AIRPORT

NEWARK, NEW JERSEY .
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IX. ATTAINMENT AND NON-ATTAINMENT OF NAAQS
IN CONNECTICUT'S AQCR'S

The attainment statuses of Connecticut's four Air Quality
Control Regions (AQCR's, see Fiqure 18) with regard to the
National Ambient Air Quality Standards (NAAQS) have been
determined for 1982 for the following pollutants: total suspended
particulates (TSP); sulfur dioxide (SO3); ozone (03); nitrogen
dioxide (NOjy); carbon monoxide (CO); and lead (Pb). Table 30
shows the attainment status of each AQCR for each pollutant. The
regions are classified as attainment, non-attainment or
unclassifiable. A region is classified non-attainment for a -
particular pollutant if the region, or any portion thereof, was in
violation of any NAAQS for the pollutant at any time during 1980,
1981, or 1982, (The only exception is made for the pollutant
lead, for which only two years are examined.) ©Unclassifiable
regions are ones in which there were no monitors with which to
determine attainment or non-attainment.
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TABLE 30

CONNECTICUT'S COMPLIANCE WITH THE NAAQS (BY AQCR) FOR 1982

Primary
or
Pollutant Secondary
TSP Primary
Secondary
SO2 Primary
Secondary
Ozone Both
NO> Both
co Both
Lead Both
X = Non-Attainment
U = Unclassifiable
A = Attainment

NAAQS

Annual
24-Hour

Annual
24-Hour

Annual
24-Hour

3-Hour
1-Hour
Annual

1-Hour
8-Hour

3-Month

-186-

AQCR AQCR AQCR AQCR
41 42 43 44
A A A A
A A A A
X X X X
X X X X
A A A A
A A A A
A A A A
X X X X
A A A A
9) A X U
3) X X 4]
A A A A




X. CONNECTICUT SLAMS AND NAMS NETWORK

On May 10, 1979, the U.S. Environmental Protection Agency made
public its final rulemaking for ambient air monitoring and data
reporting requirements in the "Federal Register" (Vol. 44, No.
92). These requlations are meant to ensure the acceptability of
air measurement data, the comparability of data from all
monitoring stations, the cost-effectiveness of monitoring
networks, and timely data submission for assessment purposes. The
regulations address a number of key areas 1including quality
assurance, monitoring methodologies, network design and probe
siting. Detailed requirements and specific criteria are provided -
which form the framework for ambient air quality monitoring.
These regulations apply to all parties conducting ambient air
quality monitoring for the purpose of supporting or complying with
environmental regulations. In particular, state/local control
agencies and industrial/private concerns involved in air
monitoring are directly 1influenced by specific requirements,
compliance dates and recommended guidelines.

Quality Assurance

The regqulations specify the minimum quality assurance
requirements for State and Local Air Monitoring Stations (SLAMS)
networks, National Air Monitoring Stations (NAMS) networks, and
Prevention of Significant Deterioration (PSD) air monitoring. Two
distinct and equally important functions make up the quality
assurance program: assessment of the quality of monitoring data by
estimating their precision and accuracy, and control of the
quality of the data by implementation of quality control policies,
procedures, and corrective actions. (See Part F of Section I,
Quality Assurance).

The data assessment requirements entail the determination of
precision and accuracy for both continuous and manual methods. A
one-point precision check must be carried out at least once every
other week on each automated analyzer used to measure SOp,
NOp, CO and 03. Standards from which the precision check test
data are derived must meet specifications detailed in the
regulations. For manual methods, precision checks are to be
accomplished by operating co-located duplicate samplers. In 1982,
Connecticut maintained three co-located TSP monitors. They were:
Bridgeport 009, Hartford 003, and Waterbury 005.

Accuracy determinations are accomplished by performing
analyzer audits via special audit gases for automated analyzers,
and via reference flow devices for hi-vols. For SLAMS analyzers,
accuracy audits must be performed on each analyzer at least once
per calendar year. Each PSD analyzer must be audited at least
once each calendar quarter. All precision and accuracy data are
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derived through calculation methods specified by the regulations,
with the results reported quarterly on Data Assessment Report
Forms. The NAMS network is actually part of the SLAMS network; so
the SLAMS accuracy determination also apply to to the NAMS
network., The distinguishing characteristics of NAMS are: 1) only
continuous instruments are used to monitor gaseous pollutants; 2)
the regulations spec1fy a minimum number and locations for them;
and 3) the data, in addition to being included in the annual
report, are reported quarterly to EPA.

In order to control the quélity of data, the monitoring
program must have operational procedures for each of the following
activities:

Installation of equipment,

Selection of methods, analyzers, or samplers,

Zero/span checks and analyzer adjustments,

Calibration,

Control 1limits for =zero/span and other control checks, ‘and
respective corrective actions when such limits are exceeded,
Control checks and their frequency,

Preventive and remedial maintenance,

Calibration and zero/span checks for multi-range analyzers,
Recording and validating data, and

Documentation of quality control information.

WO O A wn -

O e © o o
°

Monitoring Methodologies

Except as otherwise stated within the regulations, the
monitoring method used must be "reference" or "equivalent," as
de51gnated by the EPA. Table 31 1lists methods wused in
Connecticut's network in 1982 which were on the EPA-approved list
as of 9/18/80. Additional updates to these approved methods are
provided through the "Federal Register."

Network Design

The regulatlons also describe monitoring objectives and
general criteria to be applied in establlshlng the SLAMS networks
and for choosing general locations for new monitors. Criteria are
also presented for determining the location and number of
monitors. These criteria serve as the framework for all State
Implementation Plan (SIP) monitoring networks that must be
complete and in operation by January 1, 1983.

The SLAMS network must be designed to meet four basic
monitoring objectives: (1) to determine the highest pollutant
concentration in the area; (2) to determine representative
concentrations in areas of high population density; (3) to
determine the ambient impact of significant sources or " source
categories; and (4) to determine general background concentration
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levels. Proper siting of a monitor requires precise specification
of the monitoring objectives, which usually includes a desired
spatial scale of representativeness. Within the regqulations,
- spatial scales of representativeness are detailed on a pollutant
and monitoring-objective basis. The 1982 SLAMS and NAMS networks
in Connecticut are presented and described in Table 32.

Probe Siting

Location and exposure of monitoring probes has been an area of
confusion for a number of years because of conflicting quidelines
and a lack of guidance or recommended criteria. The probe siting
criteria promulgated in the regulations are specific. They are
also sufficiently inclusive to define the requirements for
ensuring the uniform collection of compatible and comparable air
quality data.

These criteria are detailed by pollutant and include
vertical and horizontal probe placement, spacing from obstructions
and trees, spacing from roadways, probe material and sample
residence time, as well as various other considerations. A
summary of the probe siting criteria is presented in Table 33.
The siting criteria generally apply to all spatial scales except
where noted. The most notable exceptions relate to spacing from
roadways which is dependent on traffic volume.

For the reactive gases SO, NOp, and 03, the regulations
specify borosilicate glass, FEP teflon or their equivalent as the
only acceptable probe materials. Additionally, 1in order to
minimize the effects of particulate deposition on probe walls,
sampling probes for reactive gases must have residence times of
less than 20 seconds by specifications.
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XI. EMISSIONS INVENTORY

Connecticut's computerized emissions inventory contains two
separate components -- a point source file of 12,000 stationary
sources and an area source file of small sources, such as home
furnaces and transportation activities, which are too small to be
treated individually. The Compilation of Air Pollutant Emission
Factors, designated as AP-42, was used to compute estimated
emissions for both point and area sources. Emission factors for -
motor vehicles were calculated at an annual average temperature of
50°F using MOBILE3.

Table 34 summarizes the actual annual in-state emissions of
each of the five (5) major air pollutants in Connecticut -- TSP,
S0, €O, VOC, and NOp -- by county, for 1982. A quick scan of
the table reveals two things. First, the most populous counties
have the largest pollutant totals; second, excluding SO which
is largely generated by utilities, area sources (mobile sources in
particular) account for the bulk of the total emissions.

County names and geographic locations are displayed in Figure
19, which also serves as a reference for the charts that follow.

Figures 20 through 34 give various visual displays of the
level of emissions for each of the major air pollutants. Figures
20, 23, 26, 29, and 32 are pie charts that show the percent of
each air pollutant for Connecticut's eight (8) counties. Figures
21, 24, 27, 30, 33 are pictorial displays of emissions by county,
where the darker areas indicate higher emission levels. Figures
22, 25, 28, 31, 34 are three dimensional graphs of each county's
contribution to statewide emissions.
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TABLE 34
1982 CONNECTICUT DEPARTMENT OF ENV!RONMENTAL PROTECTIO
EMISSIONS INVENTORY BY COUNTY *

TONS PER YEAR

TSP S0O2 (00 VoG NOX
Fairfield Area 7,070.3 5,945.3 183,554.3 36,397.0 26,668.7
Point 1.799.5 26,840.9 2,869.0 5.755.0 11.539.5
8,869.8 32,786.2 186,423.3 42,152. 38,208.2
Hartford Area 9,467.4 6,667.3 228,007.7 42,762.1 33,1563.9
Point 1.274.3 4,160.5 1.597.0 4,409.0 3.401.4
10,741.7 10,827.8 229,604.7 47,171.1 36,555.3
Litchfield Area 2,436.4 1,665.2 44,436.4 9,629.0 6,303.1
Point 313.5 774.2 43.4 653.9 311.6
2,749.9 2,339.4 44,479.8 10,282.9 6,614.7
Middlesex Area 2,102.7 1,217.6 39,624.2 8,521.4 6,564.4
Point 609.6 5,266.2 446.4 994, 1 4,337 .1
2,712.3 6,483.8 40,070.6 9,5615.5 10,801.5
New Haven Area 7,197.9 5,820.1 164,824.5 33,446.0 26,792.8
Point 1.297.1 23,145 .1 1,042.2 5.523.4 9,961.2
8,495.0 28,965.2 165,866.7 38,969.4 36,754.0
New London Area 4,779.7 2,138.5 82,473.6 17,670.2 11,415.8
Point 1,025.9 12,694 .4 412.4 1,649.0 4,760.3
5,805.6 14,832.9 82,886.0 . 19,319.2 16,176.1
Tol land Area 2,194.7 1,017.5 39,145.7 8,308.5 . 5,8637.7
Point 1,200.7 879.2 927.1 1.483.4 316.3
3,395. 1,896.7 40,072.8 9,791.9 5,954.0
Windham Area 2,933.2 850.4 40,524.7 8,827.5 '3,949.0
Point 338.9 754.2 175.6 1.742.9 316.3
3,272.1 1,604.6 40,700.3 10,570.4 4,265.3
TOTAL AREA  38,182.3 25,221.9 822,591.1 165,561.7 120,485.4
POINT 7.859.5 74.514.7 7.513.1 22,210.7 34,943.7
46,041.8 99,736.6 830,104.2 187,772.4 155,429.1
* This inventory is based on actual operating data for 1982, such as

actual fuel use and actual material throughputs. MOBILE3 is used to
produce mobile source emission factors for an average annual
temperature of 50 degrees F. NOX emissions are expressed as NO2.
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TOTAL TONS PER YERR - 46,0842
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FAIRFIELD — 19.3%
Y HARTFORD - 23.3%
B LITCHFIELD - 6.0%
MIDDLESEX - 59%
5 NEW HAVEN - 18.4%
NEW LONDON - 12.6%
TOLLAND - 7.4%

EE WINDHAM — 7.1%
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FAIRFIELD - 32.9%
HARTFORD - 10.9%
B LITCHFIELD - 2.3%
MIDDLESEX - 6.5%

H NEW HAVEN - 29.0%
NEW LONDON - 14.9%
TOLLAND - 1.9%
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FIGURE 26

1982 CONNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTION

EMISSIONS INVENTORY BY COUNTY

CARBON MONOXIDE

TOTAL TONS PER YEAR - 830, 104

B FAIRFIELD - 22.5%
HARTFORD - 27.7%
B LITCHFIELD - 5.4%
MIDDLESEX - 4.8%

B NEW HAVEN - 20.0%
NEW LONDON - 10.0%
TOLLAND - 4.8%

B WINDHAM - 4.9%
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1982 CONN IRONMENTAL PROTECTION

TOTAL TONS PER YEAR = 155,423

FAIRFIELD -~ 24.6%
HARTFORD - 23.5%
B LITCHFIELD - 4.3%
MIDDLESEX — 7.0%

E NEW HAVEN - 23.7%
NEW LONDON - 10.4%
TOLLAND - 3.8%

B2 WINDHAM - 2.7%
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XII. PUBLICATIONS

The following is a partial listing of technical papers and
study reports dealing with various aspects of Connecticut air
pollutant levels and air quality data.

1,

Bruckman, L., Asbestos: An Evaluation of Its
Environmental Impact in Connecticut, internal report
issued by the Connecticut Department of Environmental
Protection, Hartford, Connecticut, March 12, 1976.

Lepow, M., L., L. Bruckman, R.A. Rubino, S. Markowitz, M.
Gillette and J. Kapish, "Role of Airborne Lead in.
Increased Body Burden of Lead in Hartford Children,"
Environ. Health Perspect., May, 1974, pp. 99-102.

Bruckman, L. and R.A. Rubino, "Rationale Behind a
Proposed Asbestos Air Quality Standard," paper presented
at the 67th Annual Meeting of the Air Pollution Control
Association, Denver, Colorado, June 9-11, 1974, J. Air
Pollut. Cntr. Assoc., 25: 1207-15 (1975). :

Rubino, R.A., L. Bruckman and J. Magyar, "Ozone
Transport," paper presented at the 68th Annual Meeting of
the Air Pollution Control Association, Boston,

Massachusetts, June 15-20, 1975, J. Air Pollut. Cntr.
Assoc.: 26, 972-5 (1976).

Bruckman, L., R.A. Rubino and T. Helfgott, "Rationale
Behind a Proposed Cadmium Air Quality Standard," paper
presented at the 68th Annual Meeting of the Air Pollution
Control Association, Boston, Massachusetts, June 15-20,
1975,

Rubino, R.A., L. Bruckman, A. Kramar, W. Keever and P.
Sullivan, "Population Density and Its Relationship to
Airborne Pollutant Concentrations and Lung Cancer
Incidence in Connecticut," paper presented at the 68th
Annual Meeting of the Air Pollution Control Association,
Boston, Massachusetts, June 15-20, 1975.

Lepow, M.L., L. Bruckman, M. Gillette, R.A. Rubino and
J.Kapish, "Investigations into Sources of Lead in the
Environment of Urban Children," Environ. Res., 10: 415-26
(1975). '

Bruckman, L., E. Hyne and P. Norton, "A Low Volume
Particulate Ambient Air Sampler," paper presented at the
APCA Specialty Conference entitled "Measurement Accuracy
as it Relates to Regulation Compliance," New Orleans,
Louisiana, October 26-28, 1975, APCA publication SP-16,
Air Pollution Control Association, Pittsburgh,
Pennsylvania, 1976.
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10'

11.

12,

13.

14,

15,

16'

17.

Bruckman, L. and R.A. Rubino, "High Volume Sampling
Errors Incurred During Passive Sample Exposure Periods, "™
J. Air Pollut. Cntr. Assoc., 26: 881-3 (1976).

Bruckman, L., R.A. Rubino and B. Christine, "Asbestos and
Mesothelioma Incidence in Connecticut," J. Air Pollut.
Cntr. Assoc., 27: 121-6 (1977).

" Bruckman, L., Suspended Particulate Transport in

Connecticut: An Investigation Into the Relationship
Between TSP Concentrations and Wind Direction in
Connecticut, internal report issued by the Connecticut
Department of Environmental Protection, Hartford,
Connecticut, December 24, 1976.

Bruckman, L. and R.A. Rubino, "Monitored Asbestos
Concentrations in Connecticut," paper presented at the
70th Annual Meeting of the Air Pollution Control
Association, Toronto, Ontario, June 20-24, 1977.

Bruckman, L., "Suspended Particulate Transport," paper
presented at the 70th Annual Meeting of the Air Pollution
Control Association, Toronto, Ontario, June 20-24, 1977.

Bruckman, L., "A Study of Airborne Asbestos Fibers in
Connecticut," paper presented at the "Workshop in

Asbestos: Definitions and Measurement Methods" sponsored

by the National Bureau of Standards/U.S. Department of
Commerce, July 18-20, 1977.

Bruckman, L., "Monitored Asbestos Concentrations
Indoors," paper presented at The Fourth Joint Conference
of Sensing Environmental Pollutants, New Orleans,
Louisiana, November 6-11, 1977.

Bruckman, L., "Suspended Particulate Transport:
Investigation into the Causes of Elevated TSP
Concentrations Prevalent Across Connecticut During
Periods of SW Wind Flow," paper presented at the Joint
Conference on Applications of Air Pollution Meteorology,
Salt Lake City, Utah, November 28 -~ December 2, 1977.

Bruckman, L., E. Hyne, W. Keever, "A Comparison of Low
Volume and High Volume Particulate Sampling," internal
report issued by the Connecticut Department of
Environmental Protection,Hartford, Connecticut, 1976.
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18I

19.

20.

21.

22,

23.

24.

25.

26.

"Data Validation and Monitoring Site Review," (part of
the Air Quality Maintenance Planning Process), internal
report issued by the Connecticut Department of
Environmental Protection, Hartford, Connecticut, June 15,
1976. :

"Air Quality Data Analysis," (part of the Air Quality
Maintenance Planning Process), internal report issued by
the Connecticut Department of Environmental Protection,
Hartford, Connecticut, Augqust 16, 1976.

Bruckman, L., "Investigation into the Causes of Elevated
SO0 Concentrations Prevalent Across Connecticut During
Periods of SW Wind Flow," paper presented at the 71st
Annual Meeting of the Air Pollution Control Association,
Paper #78-16.4, Houston, Texas, June 25-29, 1978,

Anderson, M.K., "Power Plant Impact on Ambient Air: Coal
vs. Oil Combustion," paper presented at the 68th Annual
Meeting of the Air Pollution Control Association, Paper
#75-33.5, Boston, MA, June 15-20, 1975.

Anderson, M.K., G. D. Wight, "New Source Review: An
Ambient Assessment Technique," paper presented at the
71st Annual Meeting of the Air Pollution Control
Association, Paper #78-2.4, Houston, TX, June 25-29,
1978.

Wolff, G.T., P.J. Lioy, G.D. Wight, R.E. Pasceri,
"Aerial Investigation of the Ozone Plume Phenomenon," J.
Air Pollut.8 Control Association, 27: 460-3 (1977).

Wolff, G.T., P.J. Lioy, R.E. Meyers, R.T. Cederalll, G.D.
Wight, R.E. Pasceri, R.S. Taylor, "Anatomy of Two Ozone
Transport Episodes in the Washington, D.C., to Boston,
Mass.5 Corridor," Environ. Sci. Technol., 11-506-10
(1977).

Wolff, G.T., P.J. Lioy, G.D. Wight, R.E. Meyers, and R.T
Cederwall, "Transport of Ozone Associated With an Air
Mass," 1In: Proceed. 70 Annual Meeting APCA, Paper
377-20.3, Toronto, Canada, June, 1977.

Wight, G.D., G.T. Wolff, P.J. Lioy, R.E. Meyers, and
R.T.Cederwall, "Formation and Transport of Ozone in the
Northeast Quadrant of the U.S.," In: Proceed. ASTM Sym.
Air Quality and Atmos. Ozone, Boulder, Colo., Aug. 1977.
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27.

28.

Wolff, G.T., P.J. Lioy, and G.D. Wight, "An Overview of
~the Current Ozone ' Problem in the Northeastern and

Midwestern U.S.," In: Proceed. Mid-Atlantic States APCA

~Conf., on Hydrocarbon Control Feasibility, p. 98, New

York, N.Y., April, 1977.

Wolff, G.T., P.J. Lioy, G.D. Wight, R.E. Meyers, and
R.T.Cederwall, "An Investigation of Long-Range Transport
of Ozone Across the Midwestern and Eastern U.S.," Atmos.
Environ. 11:797 (1977).
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XIII. ERRATA

During the preparation of this document, a number of errors were
discovered and corrected. In order to prevent any confusion in the
mind of the reader over conflicting data presented in this and
previous editions of this document, the errors and corrections are
presented below:

Regarding 1975 TSP data, all references to the following monitoring
sites should be ignored: Enfield 001, Enfield 123, Enfield
001/123, Danbury 001, Danbury 123, Danbury 001/123, Groton 001,
Groton 123, Groton 001/123, Torrington 001, Torrington 123,
Torrington 001/123, These sites either had insufficient data for a
valid annual average concentration or they included data from two
different sites.

Regarding 1976 TSP data, all references to the following monitoring
sites should be ignored: Stamford 003, Stamford 123, Stamford
003/123. These sites either had insufficient data for a valid
annual average concentration or they included data from two
different sites.

Regarding 1980 TSP data, the following corrections have been made:
1. Bridgeport 00l1: The number of samples for the year has

been changed from 57 to 58, and the annual geometrig¢ mean
concentration has been changed from 47.8 to 47.6 ug/m°>.

2. Bridgeport 123: The annual geometric_mean concentration
has been changed from 64.2 to 63.8 ug/m3.

3 Greenwich 016: All references to this site should be
ignored. This site is considered to have been unsuitably
located for acceptable particulate monitoring.

4. Morris 00l: The standard deviation of the sampling data
has been changed from 1.567 to 1.557.

Regarding 1981 TSP data, the following corrections have been made:

1. Bristol 00l: The number of samples for the year has been
changed from 55 to 58, and the annual geometric3 mean
concentration has been changed from 34.1 to 34.6 ug/m>.

Regarding TSP data for the years 1975 through 1981, all references
to sites Torrington 123 and Waterbury 123 should be ignored. These
sites are now considered to have been unsuitably located for
acceptable particulate monitoring.
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The above corrections, where relevant, are implicit in Table 2 and
Table 8, Accordingly, versions of these tables found in post-1974
editions of this document contain erroneocus information and should
be ignored.

Regarding Table 2, some of the earlier editions of this docuemnt
have contained versions of this table which appeared to present
annual "arithmetic" mean data. This is incorrect. All versions of
this table contain annual "geometric" mean data.
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