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The 1981 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 monitorin~ network sites.

A. Overview of Air Pollutant C~n%entrations in Conne~D~_u_%

The followin~ section briefly describes the status of Connecticut’s
air quality for the year 1981. The measured concentrations of six
pollutants are compared to two categories of Federal and State air quality
standards. The first is the primary standard that was established to
protect public health; and the secondary standard esSablished to protect
plants and animals and to prevent economic damage. A more detailed
discussion of each of these pollutants is provided in subsequent sections
of this Annual Air Quality Summary.

I. Total suspeD~ed Particulates (TSP)

Measured total suspended particulates (TSP) levels did not
exceed the primary annual standard of 75 ug/m3 or the secondary annual
standard of 60 ug/m3 in Connecticut during 1981. No sites recorded
measured values exceeding the primary 2~-hour standard of-260 ug/m3 in
1981~ but sixteen sites exceeded the secondary 2~-hour standard of 150
ug/m~ up from five sites in 1980. Two days over the standard are
required for the standard to be violated. Ansonia 003, New Haven 123.
Torrington 23, Wallingford 001, Waterbury 007, and Waterbury 123
violated the secondary standard by exceeding the 150 ugJm3 level at
least two times (see Table I).

In general, measured Total Suspended Particulate levels in
Connecticut showed a significant improvement in 1981 as compared to
1980.

2. Sulfur Dioxide~

None of the air quality standards for sulfur dioxide were
exceeded in Connecticut in 1981. Measured concentrations were below
the 80 u~/m3 primary annual standard, the 365 ug/m3 primary 2~-hour
standard, and the 1300 ug/m3 secondary 3-hour standard.

The continued attainment of the SO2 standards can be primarily
attributed to Connecticut’s low sulfur-in-fuel regulations.

The results of sulfation rate monitoring show that sulfur
dioxide levels were significantly lower in 1981 as compared to 1980.
Temperature is an important factor in determining SO2 emissions. The
general decrease in measured SO2 levels was probably due to the fact
that over inland Connecticut the year 1981 ~ms warmer than 1980. This
can be shown by the number of "degree days," a measure of heating



requirement. The greater the number of de~ree days, the more fuel
that is required to heat homes. At Bridgeport, there was a three
percent increase of degree days in 1981 as compared to 1980, but
Bradley Airport, Windsor Locks, had a nine percent decrease over the
same per~Odo

~ - 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 is not to be exceeded more than once per year. Furthermore, in
order to determine compliance with the O. 12 ppm ozone standard EPA
directs the states to record the number of hourly., exceedances of 0.12
ppm at a given monitoring site over a consecutive 3-year period and
then calculate the avere~e number of exceedances for tnls interval.
If the resulting average value is less than or equal to 1.0; that is,
if the fourth highest hourly value in a consecutive 3-year period is
less than O. 12 ppm, the ozone standard is considered attained. The
definition of the pollutant was also chan~ed 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 1981 Annual Summary uses the term
"ozone" in conjunction with the new NAAQS to reflect the changes in
both the numerical value of the NAAQS and its definition.

The primary l-hour ozone standard was exceeded at al-i the DEP
monitoring sites in 1981 (see Table I).

The frequency of ozone levels in excess of the 0.12 ppm ozone
standard increased from 1980 to 1981. Some of this difference is
attributable to the changes in meteorological factors which occur from
year-to-year. An increase in average summer temperatures as well as
southwesterly wind transport were important factors during 1981. High
temperatures facilitate conversion of hydrocarbons and nitrogen oxides
into ozone. Southwest winds transport the emissions of hydrocarbons
and nitrogen oxides generated in the New York City Metropolitan Area
into Connecticut. Although the Federal emission controls on motor
vehicles should be bringing about a yearly reduction in ozone
precursor emissions, these emission reductions have perhaps been
overshadowed by meteorological factors.

4. Nitrogen Dioxide~

The method by which the DEP measures NO2 was change~ in 1981.
This change was the reason for the data collected to be incomplete.
The available data shows that all sites in Connecticut were well below
the NAAQS for NO2.

-2-



~ince 60~ of the NO2 emissions in Connec~.icu~ come from motor
vehicles, some improvement should be occurrin6 due to the Federal
emission control program for motor vehicles, as well as continued
Easollne conservatlon~ However, yearly differences of weather
conditions have probably been an overridinE factor in determininE
overall NO2 levels.

5. CaPbon M~Doxide~

The primary eight-hour standard of 9 ppm was exceeded at ~a~ee
of the ~ive e~n mono~de ~tes in ~ectieut duFi~ ~98~. These
sites were NewBritOn 0.02~               , ~d 3t~fo~d 020. Th~
pr~ary 8-ho~ stand~d ~s exceeded once-~ a~ New ~it~n 002~

At St~ord 020, the standard was ~eeded ,~ t~es,
down ~Fom.~ t~es i~ ~980 and 330 t~es in ~979.           ;~:~

No site violaSed the p~ one-ho~ s~and~Pdof 35 P~. ~t
x~ar the on~ho~ sSand~d ~s exceeded twice at ~he SS~ord 020
site.                                                  .

A general decrease in carbon monoxide levels took place between
1980 and 1981.

The primary and secondary ambient air quality standard for lead
is 1.5 ug/m3, maximum arithmetic mean averaged over taree consecutive
calendar months. As in 1980, the lead standard was not exceeded at
any site in Connecticut during 1981.

A downward trend in measured concentrations of lead has been
observed since 1978. This trend may be attributed to the increasing
use of unleaded gasoline.

-3-
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Any attempt to assess statewide trends in air pollution levels must be
able to overcome the tendency for local 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 P~irs, Signed Rank Statistical Test to the annual
average data for three pollutants. The Wilcoxon test has been applied to
1968-1981 Total Suspended Particulate (TSP) data, and to 1968-1981
Sulfation rate/Sulfur Dioxide (SO2) 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
mom~toring 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) is noted. For example, if a high
proportion of sites experienced an increase and/or if the magnitude of an
increase.at several sites is 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 and Sulfation rate/SO2 are
presented in Tables 2 and B, respectively. These analyses worm performed
only on data computed for sites where the U.S. Environmental Protection
Agency (EPA) minimum sampling ~riteria (see Table 5) were met. The years
of data that were paired, the numberof sites Bsed, and the statewide

.... _ ~-- %and standard deviation of the~p~lutant concentrations at
the sites are provided in the first four columns of each table. The
statistical significance of any changes in the statewide pollutant
averages 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 was
significant at the 95% and 99% confidence levels. The "actual

~significance of change" is given as 0.0013. Thus, there are only 13
chances in 10,000 that this measured decrease in TSP levels did not
OCCUr.

The results from the. Wilcoxon test (see Table 2) show that TSP
levels 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
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from 1975 to 1977 and then decreased significantly once again between
1977 and 1978. Between 1978 and 1979 there ~ras 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 passive sampl~mg error
through the use of retractable lids on the hl-vol monitors. The lids
retract when the monitor is in operation and return to a covered
position when it is not in operation. This prevents any particulates
from depositing on, or being removed from, the fi~ter during
non-operating hours. TSP levels again fell significantly from 1980 to
1981, the largest decrease in concentrations since 1973. (No~e that
these trend analyses do not account for the uncertainty associated
with the individual annu~ means computed for each TSP si~e. Most TSP
sampling is conducted only every-sixth-day, producing a total of 61
samples per yet. Therefore, the Wilcoxon test really compared
year-to-year averages of the .~ date concentrations, not actual
annual averages. However, the every-sixth-day sampllng 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 from 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 TSP levels
observed from 1971 to 197~ (amounting to 20 ug/m3), however, can
certainly be attributed to the emission controls implemented by DEP
during those years.

Figure I shows the long-term trend of TSP coneentratlons in
Connecticut in a more graphical form. The trend chart is based on
data obtained from both high volume and low volume sampl~ng devices.
High volume sampler data are included only if there were a sufficient
number of samples taken in each year to compuse valid geometric
means. Low volume sampler data are included for those sites where low
volume samplers replaced high volume samplers in 1976.

Connecticut has been measuring sulfur dioxide in t~e air prior
to the inception of the SO2 standards in 1971. Several monitoring
methods have been employed overthat 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 sulfatlon plates have
been in use for 10 years and the data are reliable, but they do not
measure SO2 directly. Continuous monitors presently yield reliable
data, but this has not always been the case. The earliest monitors
(conductometric and coulometrlc) were subject to interference from
many chemicals other than SO2 and also had difficultles 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.

In order to perform a valid trend analysis, the data for the
period of interest must’be reliable and from similar sampling
methods. As indicated above, the only method which fits these
criteria is the sulfation plate. However, the air quality standards
are not written in terms of sulfation rate, but rather as SO2
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 S02;levels with sulfation
rate. This study involved exposing three sulfation plates at the same
location with a flame photometric or pulsed fluorescent continuous SO2
monitor. Monthly averag6s were taken at 11 sites from November, 1975
through September. 1978. resulting in a data set of 245 matched
pai~s. The sulfation rates and SO2 levels were compared using a least
squares regression technique. The equation resulting from this is as
follows:

SO2 (ppm) = 0.0056 + 0.0195 (sulfation rate)(mg/100 cm2/day)

The level of significance of this regression equation was found
to be less than 0.001, and the associated sample correlation
coefficient was 0.72-

Using the above equation, historical sulfation rate-data were
then converted to equivalent SO2 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, SO2 levels decreased significantly through 1979.

From 1979-1980 measured SO2 levels rose significantly, but fell
significantly from 1980-1981.

As with TSP, annual changes in SO2 levels can be caused simply

by changes in weather. The dramatic step-by-step drop in SO2 levels
from 1970 to 1973 corresponds exactly to the step-by-step phase-in of

.Connecticut’s low sulfur-in-fuel regulations. As of September I.

1971. the oil sold and burned in Connecticut was limited to a sulfur
content not to exceed 1.0%. As. of September I, 1972, the sulfur
content of the oil sold in Connecticut could not exceed 0o5%. and the
burning of oil with a higher sulfur content than 0.5% was not allowed
after April I, 1973- (The state restructured its SO2 control program
in November. 1981 by abrogating the state secondary annual air quality
standard and allowing the use of 1.0% sulfur oil. Any SO2 trend
caused by this change will be noted in the 1982 summary.) The
inescapable conclusion is that the implementation of these
sulfur-in-fuel regulations caused the significant reduction in SO2
levels from 1970 to 1973, such that all SO2 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 SO2 levels observed in 1974

-8-



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. In colder
winter months, more oil is required for energy to heat homes.

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

As of May, 1982, the EPA changed the ambient air quality
standard for lead from 1-5 ug/~ for a calendar quarter-year average
to 15 ug/m3 for a maximum arithmetic mean averaged over three
consecutive calendar months. Three-month runruing averages have been
calculated for the past three years (1979-81) and are presented in
Table 27. A downward trend in measured concentrations of lead has
been observed since 1978. as a result of a program by EPA to phase-out
leaded gasoline. The portion of gasoline that was unleaded in 1978
was only about 35%; by 1987. about 7~ of gasoline will be lead-free.
Since most environmental lead comes from leaded gasoline the reduction
in lead emissions by 1987 will be considerable -- about 77% from 1980
levels -- thus assuring continued maintenance of the NAAQS into the
indefinite future.

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

A computerized Air Monitoring Network consisting of an IBM
System 7 computer and 12 telemetered monitoring sites was put into
fu!.l operation in. 1975- Presently, up to 12 measurement parameters
from each site are transmitted via telephone lines to the System 7
unit located inthe DEP Hartford office. The data are then compiled~

into 2~-hour summaries twice daily. The telemetered network in 1981
consisted of sites located in Bridgeport. Danbury. East Hartford,
Greenwich. Hartford, Milford, New Britain, New Haven, Stamford, and
Waterbury. Also. due to the seasonal operation of ozone monitors,
telemetered data was received from Groton, Middletown, Stafford, and
Stratford.

Measured parameters include the pollutants sulfur dioxide.
particulates (COH), carbon monoxide, nitrogen dioxide, and ozone.
Meteorological data consists of wind speed and direction, temperature.
precipitation, barometric ~ressure and solar radiation (insolation).



TABLE 2

OR SIGN~~T)

Average Of Sizniflcance Leve!
Annual Actual

Paired Number Arithmetic Standard ~ Significance

68
69

17 73.6 21.6
17 66.9 18.6 ; 0.0075

69
70 N.C. N.C. 0.2891

7O

71

21 69.0 23.0
21 71.7 25.5

23 67.8 20.6
23 66.2 18.2

)40 68.)4 22.5
)40 61.9 17.3

’N. C. N.C. 0 . 345 ~5

o.oo13

72 39 59.1 13.)4      ÷ +
73 39 51.9 10.2 <0.00005

73
74

41 51’9 11.6
41 48.3 10.3 N.C. - 0.01~3

7)4 40 49.9 10.7 +
75 )40 52.3- 10.1 N.C. 0.0101

75 31 52.8 9.8
76 31 53.0 9-3 N.C. N.C. 0.7539

76 37 54.9 10.)4
77 37 54.7 10.1 N.C. N.C. 0.7296

77 32 55.9 10.7 + +
78 32 53.8 10.2 0.0086

78 34 52.5 12.8
79 34 50.8 12.6 N.C. 0.0293

79 34 50.7 12.7
80 34 46.4 9.4 <0.00005

80 28 45.8 10.1
81 28 38.9 8.8 <0.00005

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

-I0-



TABLE 3

~OUIVALENT S02 TREND FROM SULFATION RATE. I~68-Ig81    (N!LCOXON S~

Average Of Signi~
Annual Actual

Paired Number Arithmetic Standard ~ Significance

68 12 75.4 29.3
69 12 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 <0.00005

71 40 51.6 14.9
72 40 40.3 6,8 + ÷ <0.00005

72 38 41.3 6.9
73 38 34.0 4.5 + + <0.00005

73 25 35.4 5.2
74 25 38,2 6.3 + + 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 + + <0.00005

78 25 30.0 4.1
79 25 27.8 3.1 + + 0.0001

79 25 27.8 .3.1
80 25 29.2 3.4 + + 0.0004

80 21 29.6 3.5
81 21 27.0 2.9 + + 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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FIGURE 1 TOTAL SUSPENDED PARTZCULATE    HATTER TREND

"PERCENT OF, SITES WITHIN EACH CONCENTRATION RANG~"
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FIGURE’ 2 SULFUR    DIOXIDE TREND    FROH SULFATZON RATE DATA

"PERCENT OF    SITES WITHIN EACH CONCENTRATION RANGE"
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The real-time capabilities of the System 7 telemetry network
have enabled the Air Monitoring Unit to report the Pollutant Standards
Index for 10 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 1981 consisted of:
43 Total Suspended Particulate and Lead (Hi-Vol) sites

2 Total Suspended Particulate (Lo~Vol) sites

9 Sulfur Dioxide sites (Continuous Monitors)
12 Ozone sites
7 Nitrogen Dioxide sites
5 Carbon Monoxide sites                     ~

A complete description of all permanent air monitoring sites in
Connecticut operated by DEP in 1981 is available from the Department
of Environmental Protection. Air Compliance State Office Building,
Hartford, Connecticut, 06106.

D. ¯

Table 5 lists 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. ~~ul Standarg_s_!nde~

The Pollutant Standards Index (PSI) is a daily air quality index
recommended for common use in state and loc-=l 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 five pollutants - carbon monoxide, sulfur dioxide, total
suspended particulates, ozone., and nitrogen dioxide. The 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 B shows the breakdown of index values for the commonly
reported pollutants (TSP, SO2, CO, and 03) in Connecticut. For the
winter of 1981, 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.
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A telephone recordln~ of the PSI is taped each afternoon at 3
PM, seven days a week, and can be heard by d±~l±n~ 566-3449. For
res±dents outside of t~e H~rtford telephone exchange, t~e PSI ia now
available toll-free from the DEP representative at the Governor’s
State Information Bureau. The number is I=800=842=2220. This.
information is also available to the public weekday afternoons from
the Connecticut LunE Aasociatlon in East Hartford. The number there
is 289-5401.
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Quality Assurance requirements for State and Local Air Mo~itorin~
Stations (f~AM~) and the National Air Monitoring Stations (NAMS), which
are a part of the (SLAM~) 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 followin~:

Equipment Procurement
Equipment Installation
Equipment Calibration
Equipment Operation
Sample Analysis
Maintenance Audits
Performance Audits
Data Handling and Assessment

Quality Assurance activities for the above activities were initiated
and fully operational on January I, 1981 for all NAMS sites.

Data precision and accuracy values are reported in the form of 95~
probability limits as defined by equations found in Appendix A~.

Precision

Precision is a measure of data repeatability (grouping).

~anual Samo~ler~ (TSP)

Duplicate samplers (colocated samplers) is the technique used to
assess TSP precision and involves all parts of the tot-~l
measurement process.

Automated Ana~ (SO2, 03, CO and NO2)

Every two weeks every NAMS analyzer is challenged with a low
level pollutant concentration between 0.08 and 0.10 ppm, the
results of these checks are used to access sampl~ngl~
precision.

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.
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a)    Manual Methods

TSP accuracy is assessed by au@iting the flow measurement par~
of the TSP sampling method. In Connecticut this is accomplished
by attaching a secondary standard calibrated orifice to the
hi-vol inlet and comparin~ the flow rates. A minimum of 25% of
the TSP network is audited each quarter.

Automate~A~l~r~

Automated analyzer response is audited at three concentration
levels and zero. The results for each concentration for a
particular pollutant are used to access automated analyzer
accuracy. The audit concentration levels are as follows:

S02, 03, NO2                                       CO
(PPM)                        (PPM)

0.03 to 0.08
0.15 to 0.20
0.35 to 0.~5

3 to8
15 to 20
35 to a5

The accuracy results reported as~ 95% probability are:

TSP -10 to ÷ ~
SO2 - 8 to +11

03 -I~ to +10
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TOTAL~SUSPENDED PARTICULATES

Particulates are solid particles or liquid droplets small enouEh to
remain suspended in air. They include dust, soot, and smoke -- particles
that may be irritatinE but are usually not poisonous -- and bits of sol~d
or liquid substances that may be hiEhly toxic. The smaller the particles,
the more likely they are to reach the i~ne~most parts of the lungs and
work their damage.

The harm may be physical: cloEEi~E the tune sacs, as in ant~racosis,
or coal miners’ "black lung" from inhalin~ coal dust; asbestosis or
silicosis in people exposed 5o asbestos fibers or dusts from sillicate
rocks; and byssinosis, or textile workerst "brown fun6" from InhalinE
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 blooc to other organs.
This can happen with inhaled lead, cadmium, beryllium, amd 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.                                                             -

Measured Total Suspended Particulate (TSP) levels did not exceed the
primary annual standard of 75 ug/~ or the secondary annual standard of 60
ug/m3. No sites had a measured value exceeding the primary 24-hour
standard of 260 ug/m3 during 1981. The 24-hour secondary standard of 150
ug/~ was exceeded, at least once, at 16 monitoring sites in 1981,
compared to 9 sites in 1980. However, in order to violate the secondary
standard, the second highest TSP level must exceed 150 ug/~. Only six
sites violated the standard in 1981, one more than in 1980.

Overall, measured total suspended particulate (TSP) levels in
Connecticut showed significant improvement in 1981 as.compared to 1980
(see Table 2).

As can be seen in Table 2, the averge annual arithmetic mean for TSP
sites in the state during 1981 was 38.9 ug/m3, lower than any year since
reliable data has been collected. Although TSP levels overall were down,
there were more 2~-hour secondary standard exccedences in 1981. Many of
these are related to the weather.

More than half of the particulate emissions in Connecticu~ are caused
by motor vehicles. One third of these emissions are due to fuel
combustio~ Most of the remaining two-thirds occur when road dust is
stirred up by the motion of the vehicles, so road dust emissions are less
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dependent upon fuel combustion and more dependent
traveled (VMT’s). VMT’s for 1981 have increased by less than one percent
over 1980 while gasoline consumption continued to decrease. In 1981 t~e
¯ decrease in gasoline consumption amounted to nearly 3%.

~i-VQlume Samoler (Ri-yol): "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 installeo 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
every third day at certain urban stations.

The matter collected on the filters is analyzed for weight and
chemic~=l 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 (m3) yields the pollutant concentration for toe day, in.
micrograms per cubic meter.

The chemical composition of the suspended particulate matter is
determined as follows. A standardized strip of every other hi-vol filter
collected in each quarter-year is cut-out and composited into’une sample.
This procedure is repeated three times so that three quarterly composited
samples are made for each site. One of .the composited 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 reported as the benzene soluble
fraction of the TSP, ~n ug/m3, (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 wet
chemistry techniques. Results are reported for each individual
constituent of the water soluble fraction in ug/m3. The last composised
sample is digested in acid and the resulting solution is analyzed for the
different metals in the TSP using an atomic absorption spectrophotometer.
Results are reported for each individual metal in ug/m3.

Lo-Volume~T~mDler: The low-volume (i.e., Lo-vol) sampler is a 30-day
continuous sampler. It is enclosed in a shelter similar to a hl-vol, uses
the same glass fiber filter paper, but operates at an air sampl~ng flow
rate approximately one-tenth that used by a standard hi-vol (i. e., 4 cfm
as opposed to 40-60 elm). The air flow through the lo-vol is measured by
a temperature compensating dry gas meter. The lo-vol measurement is
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.
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~- In 1981 both hl-vol and 1o-vol particulate
samplers were operated in Conneoticut (see FIEure 4). Because the Federal
EPA does not recoEnize the lo-vol In~tFument as an equivalent to the
reference (hl-vol) method of sampling for TSP, only hi-vol data are
analyzed for compliance with NAAQS.

Annual Averages - The Federal EPA has established minimum sampllng
criteria (see Table 4) for use in determining compliance with either the
primary or secondary annual NAAQS for TSP. Using the EPA criteria,
neither the primary annual standard nor the secondary annual standard were
exceeded. In 1981, of the sites that had valid annual geometric means,
all hl-vol sites showed lower annual geometric means :than in 1980, with
nineteen of these decreases being greater than 5 ug/~.

His$grical Data - The DEP’s historical file of annual average TSP data
for 1979-1981 is presented in Table 5. For data going back to 1957, see
the 1980 Air Quality Summary. This table also includes an indicatlon 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.

Statistical Pro~ections - The statistical projections presented in
Table 5 are prepared bya DEP computer program which analyzes data from
all sites operated by DEF, Input to the program includes site locat&on
and year, the number of samples (usually a maximum of 61), the annual
geometric mean and the geometric standard deviation. The program llsts
the input as well as producing the 95% confidence limits about the mean,
and the statistical projectio~ 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 sampl~ng
for particulate matter cannot be conducted every day, a degree of
uncertainty as to whether the air quality at a site has either met or
exceeded the national standards is introduced. 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
New Haven at site 123 in 1979, 57 samples were taken ang a geometric mean
of 56.5 ug/m3 was calculated. However, the columns labeled
"95-PCT-LIMITS" show the lower and upper limits for a 95% confidence
interva! of 51 and 63 ug/m3, respectively. This means that if a larger
(i. e., greater than 57 samples) sample set were collected in 1980 at this
site there is a 95% chance that the geometric mean would fall between
these limits., Since the national secondary standard for particulates (60
ug/3) is within this interval, one cannot be 95% confident that the
secondary standard was met here in 1979.
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In Table 6, the 1981 monitorin~ sites are examined for compliance with
Standards, uslnE the State’s hl-vol confidence limit criteria. The table
shows that no sites exceeded the primary annual standard with
confidence. The table also shows that the DEP is 95~ confident that the
~econdary annual standard was not exceeded at any sites during 1981, as
compared to two sites in 1980.

Whether the secondary annual standard was exceeded is uncertain at one
site, down from six (6) sites last year. Comparin~ this to the results
using the actual measured levels in the discussion above, both methods
show that no site exceeded the primary standard or the secondary annual
standard. However, the .statistical projections indicate that more
frequent TSP sampling at Waterbury 123 ~Ight have resulted in measured
violations of the secondary annual standard.         ~

2~-Hour Avers~es - Table 7 presents Ist and 2nd high 2~-hour
concentrations recorded at each site. Two days over the standard are
required for the standard to be violated. There were no violations of the
primary 2~-hour standard recorded in Connecticut during 1981, though there
was one exceedence at Waterbury 123. Measured violations of the secondary
2~-hour standard were recorded at six sites in 1981, three less than in
1980. The 2rid high 2~-hour average increased at eleven of the 26 paired
sites which met the minimum EPA sampling criteria in both 1980 and 1981.
Four of these increases equaled or exceeded 25 ug/m3. The 2~c--’hlgh
2~-hour average decreased at fourteen of the 26 sites, and four of these
decreases exceeded 25 u~/m3. The 2nd high at one site. New Haven 123,
remained the same.

Table 8 summarizes the statistical predictions from Table 6 regarding
the number of days exceeding the 2~-hour standards. This table shows that
if sampling had been conducted every day in 1980 there would have been no
sites with violations of the primary 2~-h0ur standard, and sixteen (16)
sites with violations of the secondary 2~-hour standard. In 1980, no
sites were predicted to have exceeded the primary 2~-hour standard and
fourteen (14) sites were predicted to have exceeded the secondary 2~-hour
standard (as compared to six sites with measured violations).

Chemical Analyses- Annual averages of fourteen components or
characteristics of the particulate matter collected at each hi-vol
sampling location have been computed for the year 1981 and are presented
in Table 9~ For concentrations dating back to 1970,. see the 1978
Connecticut Air Quality Summary. The abbreviations used in the table are
defined below. All values shown are annual ~ .means, in
micrograms per cubic meter, except for pH.
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#S - Number of Samples V - Vanadium
Be - Berylium Zn - Zinc
Cd - Cadmium NO3 - Total Nitrates
Cr - Chromium S04 - Total Sulfates
Cu - Copper NH4 - Ammonium
Fe - Iron pH - Acidity
Pb - Lead TSP* - Total Suspended
Mn - ~mngane se Par ticula t es
Ni - Nickel

Lo-            s - For a number of years, the DEP has been
experimenting and gathering data with the lo-vol particulate monitor.
Lo-vols operate continuously for 30-day periods. The lo-vol has three
advantages and one disadvantage in relation to the hi-vol. First, the
lo-vol’s continuous operation can provide annual averages which include
2J_gr_Y day of the year, rather than only the fractional portion of the year
sampled by every-sixth (or third-) day hl-vol operation. Socone, the
lo-vol needs less frequent servicing (12 times/year) than the hi-vol
(e.g., 61 times/year), so it is more cost-effective to operate. Third,
the lo-vol has a higher collection efficiency than the hl-vol, especially
for small, resplrable particles. But, 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).

There were two lo-vol sites located at rural locations in ~ne state
during 1981. One site was located at Mansfield, the other at Putnam. The
use of the low-vols made it possible to continue to obtain data on annual
average particulate levels at these rural sites.

Annual averages of the chemical components from the lo-vol TSP
monitors have been computed for 1981 and are presented in Table 10. The
abbreviations used in Table 10 are identical to those used in Table 9
except for the column whioh indicates the number of samples.

* Note that Table 9 gives the~/_~ means of the everv-12th day
samples that were used in the composites, whereas Table 5 gives the
/~ means of ~ll the scheduled samples.
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10 R±~h Days with ~ - Table 11 lists the 10 hi,nest 2~-hour
average TSP readings wi~h the ~tes o~ occ~ence ~o~ each TSP ~-vol site
in Co~ecticut d~i~ ~98~. T~s 5able ~so shows the average w~d
con~tions w~ch cockled on each o~ these daSes. ~e ~es~ant ~
~rection (D~R, in com~ss degrees ~r~ norSh) and velocity (~, ~ mph),
the average wind s~ed (SPD, in mph), and the ratio between the velo~ty
and the speed ~e presented for each of fo~ Natio~ Weather Semite
stations lo~ted in or ne~ ~ectlcut. (~e res~tant ~nd ~rectlon
and velocity are vector q~ntitles and are computed from the in~vidual
wind ~rection and s~ed readings in each day. ) ~e closer the ~nd speed
ratio is to 1.000, the more ~rsistent the w~d. Note that t~e
~nnecticut stations have loc~ i~luences w~ch c~e the speed ~d
shift the ~rection of the near-s~face ~r flow (e.g., the Bradley Find
~r flow ~is channeled nort~south by the ~ecticut ~ver V~ley and ~e
Bridgeport ~r 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 is
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-/oarge scale
southwesterly air flow is often diverted into a southerly flow up the
Connecticut River Valley. At many sites in the Connecticu$ River Valley
~ost of the highest TSP days occur when the winds at Bradley Airport are
from the south.

For instance, on January 22, 1981, twenty-eight TSP sites, a flull

of all sites in the state, recorded their first highest concentration.
Also on that day, eleven of the sixteen 2~-hour secondary standard
exceedences were recorded. Wind directions in the state and the region
were generally southwesterly throughout the day. The temperature was
below or near freezing for days and there had been no precipitation.
Those conditions were ideal for transport of TSP through the state on the
southwest wind.
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TABLE 5

1979-1981 TSP ANNUAL AVERAGES AND STATISTICAL PROJECTIONS
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TABLE 5, Continued
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TABLE 5 ~ Continued

o

-30-



TABLE 5, Continued
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~0NFIDENCE OF COMPLIANCE WIT}{ ANNUAL TSP

95% Confident
Standard Has

Been~ceeded~

Uncertain Whether
Standard Has
Been Achieved

NO SITES NO SITES

SECONDARY~TANDARD

95% Confident
Standard Has

~en Exceeded (>60)

NO SITES

Uneer~aln Whether
Standard Has
Been Achieved

Waterbury 123
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TABLE 7

_Ig~XIMUM 2~=HOUR TSP CONCENTRATYONS~

SITE

Ansonia-O03

DATE

1122

Bridgeport-01 1/22

Bridgeport-09 1/22

Bridgeport-123 2/18

Bristol-01 1/22

Burlington-01 5/25

Danbury-G2 1/22

Danbury- 123 I/22

Greenwich-04    5/4

Greenwich-08    1122

Haddam-02 1/16

Units in rag/m3

DATE
2ND HIGH

12124

6/9

3129

1/22

1128

9/19

12/30

12130

213

1/22

150      260
0      100      200      ~00      400

....... 179 ......

....... 166

..... 119 ....

----I03-~
---81

...... 158 .....
..... 142

.... 139---~

..... 123~

..... 132

Secondary Primary
Standard Standard
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TKBLE 7, Continued

DATE DATE

1/22

Hartford-13 1/22

Hartford-14     1/22

Mamchester-01    1/22

Meriden-02 1/22

Meriden-08**    12/24

Middletown-03 1/22

Md_!ford-02 1/22

Morris-01 12/30

Naugatuck~01.    1/22

New Britain-07 1/22

1/28

1/16

1/16

12124

3/29

1/16

1/28

5125

12124

2/18

Units in m g/m3
Less than 75% of data available

150
lO0

....... 178 I

_____13~.,.N I

..... 147 .... I

2OO
260

I

I

I

~00

.... 138~--

.... 113-u

.... 84--

...... 163 .....

.... 112 ....

..... 146 ......

..... 110---

..... 132 .....

.... 93---

.... 95 ....
---70--

....... 1~6

.... 107 ....

..... 126

.... 91---

Secondary Primary
Standard Standard
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TABLE 7, Continued

S!TE

New Britain-08

DATE

1/22

New Britain-09 1/22

Rew Haven-02 1/22

New Haven-123 1/22

Norwalk-01 1/22

Norwalk-05 1/22

Rorwalk=12 1/22

Norwich-01 1/22

Stamford-O 1 3/29

Stamford-07 1 / 22

Stratford=05 5/22

Units in mglm3

DATE              150
~ O 100 200

__-=---155-=_-J_     ;
12124

12/24

1/16

2118

1/28

2/18

9/13

1/28

1/22

3/29

12/24

..... 126

.... 133 ....

...... 191

.... 121 ....

207--
....... 16,~ ......

260

.... 119----

..... 111---

...... 168
------132 ....

.... 139

..... 125 .....

.... 102-=

---N110---

....... 191 .......

.... 104---

Secondary
Standard

I

Primary
Standard

~00
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TABLE 7, Continued

Iq81 MAXIMUM 24-HOUR TSP CONCENTRA~*

DATE

Torrington-123 2/12

Voluntown-01    6/6

¯ Wallingford-01 12/24

Waterbury-05 12124

Waterbury-06 4128

Waterbury-07 1/22

Waterbury- 123 I/22

Waterford-01 7/9

Willimantic-02 1/22

DATE

12/30

5/25

1122

4128

1/22

2/6

1/13

7115

12/24

150      260
~ lOO ~oo ~oo

....... 188 ....
....... 182 .......

.......... 209 ........

-.----110N-

..... 175
----114---

............ 275

........ 196 ........

.... 135
----90---

..... 154 .....

.... 125 .....

4O9_

I I
Secondary Primary

Standard Standard
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TABLE 8     SUMMARY OF THE STATISTICALLY PREDICTED NUMBER OF~S!TES
EXCEEDING THE 2~-HOUR TSP STANDARDS

SITES WITH ~ 2 DAYS EXCEEDING
THE SECONDARY STANDARD (150 u£/m~)

% of

1971 37 845

1972

1973 31 7O%

197~ 49 79%

1975 ~I 75%

1976 36 88%

1977 27 69%

1978 22 61%

1979 22 63%

1980 14 40%

1981 16 37%

SITES WITH I 2 DAYS EXCEEDING
,TEE PRIMARY STANDAED(26~!&~[m~[

% of
Number of Si~

2O

I~

11 25%

2

7 19%

o

o

TOTAL #
OF HI-VOL

62

55
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TABLE 9
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Table 9,
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Table 9, Continued
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Table9, Continued
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Table 9, Continued
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Table 9, Continued
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Table 9, Continued
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Table 9, Continued
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Table 9, Continued

~J
u~>-

uJ

I
!
!
!
I
!
I
I

OOOO
OOOO

0000

0000

o-~oo

O~OO

0000

0
0

0 N

0

0

OO

0

0000

0000

0~0
~0~

~0~

010
0~0

O0
~D

~’~0

>

Z

<0

-47-
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Table 9,
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Table 9, C0n~inued
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Health Effects:

Sulfur oxides are gases that come from the burnin~ of
sulfur-containing fuel, mainly coal and oil, and also from the smeltim6 of
metals ~nd from certain industrial processes. They have a distinctive
odor. Sulfur dioxide (SO2) comprises about 95 percent of these gases, so

scientists use a test for SO2 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 andoxidants. 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 hut to
other sulfur compounds that accompany the oxides: sulfur acids and
sulfate salts.

Sulfur dioxide concentrations, for the most part. did not approach any
federal primary or secondary standards. ~he 60 ug/~ annual secondary
standard and the 260 ug/m3 2~-hour secondary standard were dropped by the
State of Connecticut as of November 1981. Any trend resulting from this
change will be shown in next year’s summary. With the exception of one
day at Milford, measured concentrations were substantially below the 365
ug/m3 Primary 24-hour standard. All sulfur dioxide monitoring sites were
well below the 80 ug/m3 primary annual standard and the 1300 ug/m3
secondary 3-hour standard.

According to the results of the Wilcoxon Test. which made use of
sulfation rate data, there was a small but statistically significant
decrease in SO2 levels from 1980 to 1981 (see Table 3). The general
decrease (shown by the Wilcoxon Test) of SO2 levels was probably a result
of smaller heating requirements due to slightly warmer temperatures
experienced d~ring the heating seasons of 1981 as compared to 1980. In
November of 1981 fuel burning sources using residual oil were showed to
burn 1.0% sulfur oil (the previous sulfur-in-fuel limit was 0.5%). Any
increases in ambient SO2 leve~s resulting from the use of 1-0% instead of
0.5% sulfur oil will be discussed in subsequent additions of this annual
air quality report.

The continued attainment of SO2 standards is primarily attributable to
Connecticut’s "low" sulfur-in-fuel regulation (i.e., 1.0% sulfur-in-fuel
limit statewide as of November, 1981).
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Discussion of Data:

Mo~Lilor~n~etwork - The nine continuous SO2 monitors (one was moved
durin~ the year) that recorded data in eight towns during 1981 were:

Bridgeport 001
Bridgeport 123
Danbury 123
Greenwich 00~ (2 i/2 months)
Greenwich 017 (6 months) "

Hartford 123
Milford 002
New Haven 12~
Stamford 123
Waterbury 123

All "of these sites telemetered the data to the central computer in

Hartford on a real-tlme basis° Table 12 shows that sufficient data for
valid annual means (at least 75% of the possible sampling hours) were
recorded at eight sites. Neither of the Greenwich sites operated lone
enough to have a valid annual average.

An~%l_Ay_eraE_e.s - 302 levels were below the primary annual standard of

80 ug/m3 at all sites in 1981 (see Table 12). The annual average 302
levels decreased at three of the eight (not including Greenwich)
monitoring sites from 1980 to 1981- Hartford 123 was the only site which
decreased more than 5 ug/m3. Four monitoring sites showed increased
annual averages and one (New Haven 123)site remained the same. Milford
002 increased from 32 ug/m3 to ~0 ug/m3 and was the only site to increase
more than 5 ug/m3 from 1980 to 1981. According to the Wilcoxon test,
these changes indicate a small but significant downward trend when
compared to 1980.

~i~t~stig_~.o~le~tions - A statistical analysis of the sulfur dioxide
data is presented in Table 13. This analysis provided 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 valid 2~-hour SO2 averages to allow direct

comparison to the annual $02 standards. The 95% limits and standard
deviations are also arithmetic calculations. ~ince the distribution of
the SO2 data tends to be lognormal, the geometric means and standard
deviations were used to predict the number of days the 2~-hour standard of
365 ug/m3 would be exceeded at each site if sampling had been conducted
every day.

It is important to note t~at 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 SO2 data were better in 1981 than in 1980.
The data indicate with reasonable assurance that there were no violations
of the primary SO2 standard in Connecticut. For example, a statistical
prediction of one day exceeding the primary 2~-hour standard (365 ug/m3)
at Hartford site 123 would indicate that an increase in SO2 emissions
there might Jeopardize the attainment of this ftandard. Two days over the
standard are required for the standard to be violated.
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~ w In 1981 no sites recorded S~ levels in excess of

the 2~-hour primary standard of 365 ug/mS. Second high running 2~-hour
average concentrations increased at seven of the eight SO2 monitoring
sites during 1981. The increase axceeded 50 u6/m3 at one site, Milford
002. These increases can be axplained by variations in weather conditions
which wi!l be discussed in the following 10-High Days with Wind Data
Section.

The current EPA policy bases oompllance with the primary 24-hour SO2
standard on non-overlapping running averages. Running averages are
averages computed for the 2~-hour periods ending at every hour.
Assessment of compliance is based on the value of the 2nd highest of the
two highest non-overlaDoin~ 2~-hour periods in the Ye.ar. (Note that the~

hi~hest 2~-hour period in~ the year may overlap both of these two
periods.) Thus, compliance assessment is based~ on the magnitude of the
exposure encountered within any two distinct 2~-hour periods and not on a
calendar day exposure basis. However, there is some contention that
compliance assessment for .24-hour SO2 standards should be based on

calendar day averages only. Table 15 contains the maximum 2~-hour SO2
readings from both the running averages and the calendar day averages for.
comparison.- The second high (the value compared to the standard for
attainment-non-attainment designations) calendar day readings in 1981 were
roughly 7~ lower than the second high readings from the runnin~._averages
with a minimum of 15~ at Stamford 123.

q-Hour Averages - Measured SO2 concentrations were far below the
secondary 3-hour standard of 1300 ug/m3 at all DEP monitoring sites in
1981. Second high running 3-hour average concentrations increased at four
monitoring sites, deer.easing at three sites and one site remaining the
same.

10-High Days with Wind Data - Table 17 lists the ten highest 2~-hour
calendar day SO2 averages and the dates of occurrence for each SO2 site in
Connecticut during 1981. 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.)

Once again, as with TSP, most of the highest SO2 days occur during
periods of southwesterly winds. Most of those days also have persistent
winds. This relationship is caused, at least in part, by SO2 transport;

however, transport is somewhat limited by the chemical instability of

SO2. In the atmosphere, SO2 reacts with other gases to produce, among
other things, sulfate particulates. Previous studies conducted by the DEP
have shown that during periods of southwest winds, levels of SO2 in
Connecticut decrease with distance from the New York City metropolitan
area. This relationship tends to support the transport hypothesis.

Using the data in Table I?, the dates of occurrence of the ten highest
2~-hour averages were noted. There are some interesting similarities
among the high SO2 days. First, all of the days on the table occurred
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durinE the winter months. This can be attributed to more fuel being
burned during the cold weather. Second, almost all of the days
experienced persistent southwesterly winds. Transport from the New York
City area as well as industrial centers to our west is indicated.

Most of the sites recorded their highest S~ levels during the month
of January (it should be noted that both Greenwich sites operated for only
a few months and should not be considered when analyzing the data). The
month of January was extremely cold, creating an increase in fuel
consumption for heating.

In summary, high levels of SO2 in Connecticut seem to be caused by a

number of related factors.. First, Connecticut experiences its highest SO2
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 ~ind occurs, an air mass picks up
increased amounts of 302 over the New York City metropolitan area and

transports this 302 into Connecticut. Here, the 302 levels remain high
because the relatively low mixing heights associated with the southwest
wind will not allow much vertical mixing. The levels of transported SO2
eventually decline with increasing distance from New York City as the 302
is dispersed and as it slowly reacts to produce sulfate particulates. It
is the sulfate particulates that combine with water droplets to produce
"acid rain," both wet and dry deposition.                        -
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TABLE 12

ANNUAL A~IT~METIC AVERAGES OF SULFUR~DY~LT~
~T SITES WITH CONTINUOU~

PRIMARY NAAQS 80 u~j’m-3

TOWN~

Bridgeport~001

Bridgeport-123

Danbury-123

Greenwich-00~*

Greenwich-017~

Hartford-123

Milford-002

New Haven-123

Stamford-123

Waterbury-123

SITE NAME~

City Hall

Hallett Street

Western Conn. State College

Bruce Golf Course

Greenwich Point Park

State Office Building

Devon Community Center

State Street

Health Department

Bank Street

1980
ANNUAL

31

35

26

12

3O

~0

28

Insufficient data for valid annual average or estimate
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TABLE 13. Sulfur Dioxide, Annual Averages and Statistical Projections
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1981

TABLE 14

MAXIMUM 24-HOUR RUNNING AVERAGE
SULFUR DIOXIDE CONCENTRATIONS

SITE

Bridgeport-01

Bridgeport- 123

DATE

1/15/02

I115107

Danbury- 123 I/15/07

Greenwich-004d

Greenwich-017e

1117/06

12/8/20

Hartford-123    1/15/15

Milford-02 12/I0/04

New Haven-123 1/15/05

Stamford-123    1/15/03

Waterbury-123 1/15/09

1122/16

119124

DATE*
~ 0 100 2O0

212~
197,

199
...... 175

1/14/18a-

1114/19

12/4/24

I116117b

12/9/16c

1122/18

1/15/15f

1/15/22g

~00

mN-149 ....
..... 131 ....

..... 180

.... 164

232--
201

I
I

.................. 355-
269

...... 178

210
...... 175,

..... 121 ....
---96 .....

I

I

I
I

Date is month/day/ending hour of occurrence
Non-overlapping maximum on 1/15/18 = 131 ug/m3
Non-overlapping maximum on 1/15/17 231 ug/m3
Non-overlapping maximum on 12/10/16 = 273 ug/m3
Site operated from I/I/83 to 3/15/83
Site operated from 6/I/83 to 12/31/83
non-overlapping m aximum on 1/14/03 = 279
non-overlapping maximum on 1/14/22 = 97
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TABLE 15

99M~SONS OF lg81 FIRST AND SECO~U) HIGH RUNNIN~
_¢~A - 2 AVERAGES

Ist High Ist High 2rid High 2nd High
Site .~ Calendar Day ~

Bridgeport-001 212 208 197 184

Bridgeport-123 199 189 175
~

175

Danbury-123 149 142 131 130

Greenwich-004a 180 122 164 99

Greenwich-017b 77 70 53 51

Hartford 123 232 ,214 201 194

F~iford-002 355 354 269 249

New Haven-123 202 191 178 164

Stamford-123 210 206 175 152

Waterbury-123 121 102 96 94

2 I/2 months of data
7 months of data
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TABLE 16

1981 MAXIMUM q-HOUR SULFUR DIOXIDE CONCENTRATIONS

Bridgeport- 123

DA~*

119110

I122108

Danbury- 123     I/09/09

Greenwich-004e

Greenwich-O 17d

1114112

618113

Hat tford- 123     1115111

Mil ford-02 121091.10

New Haven-123 1/09/10

Stamford-123    I109109

Waterbury- 123 11221 13

1122108

1114122

1114115

1122108

8129104

1/15/09a

12/09/17

I19108b

1/22111

1114113

¢opcentration (u£/mR]

)     100     200 ~00

............... 330

............ 298       ~

.......... 279

......... 264

......... 193 ......

..... 176,

......... 24 9~

......... 230- ........

...... 159 ......
148- ....

.............. 296

............ 271-

622 .............
........ 602--

4oo

.............. 286

............ 264,

............. 305

............ 265

......... 189 ........

.......

Date is month/day/ending hour of occurrence
Non-overlapping maximum on 1115/12 = 282 uglm3
Non-overlapping maximum on 1/09/11 280 ug/m3

Site operated from I/I/83 to 3/15/83
Site operated from 5/I/83 to 12/31/83
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Health Eff~:

Ozone is a poisonous fo~m of pure oxygen and the principal component
of modern smog. Until recently EPA called this type of pollution
,photochemical oxidants. " The ~ame was changed because ozone was the only
oxidant actually measured and 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
mucuous membranes of the respiratory system, causing coughing, choking and
impaired lung 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.     ~_i~.

As in past years, Connecticut experienced very high concentrations of
ozone in the summer months of 1981. At each of the twelve monitored
sites, levels in excess of the one-hour NAAQS of O. 12 ppm were frequently
recorded, with one-hour average concentrations occasionally exceeding 0.20
ppm.

The frequency of levels in excess of 0.12 ppm dropped significantly
from 61 different days in 1980 to 37 days in 1981. The magnitude of ozone
levels also decreased at most of the twelve monitoring sites. Th~s
apparent improvement in air quality may be real, but only temporary,
because it can mostly be attributed to year-to-year variations in regional
weather conditions. Federal emission controls on motor vehicles should be
bringing about a yearly reduction in ozone precursor emissions, but these
emission reductions are probably not large enough to account for this
year’s improvement in ozone levels.

The larger portion of the peak ozone concentrations in Connec~icu~ is
caused by the transport of ozone and/or precursors (e.g., hydrocarbons and
nitrogen oxides) from the New York City area and other points to the west
and the southwest. The percentage of southwest winds, during the summer
"ozone season," decreased from 1980 to 1981, as is shown by the wind roses
from Newark (Figures 9 and 10).. The wind roses from Bradley Airport
(Figures 7 and 8) are not as representative since the airport is located
in the Connecticut River Valley and the wind is therefore channeled up the
valley. The magnitude of the high ozone levels is also associated with
yearly variations in temperature. Ozone production is greatest at high
temperatures and in strong sunlight. The summer season daily high



temperatures were lower in 1981 than in 1980, as exemplified by-a decrease
in the number of days exceeding 90°F from 19 in 1980 to 13 in 1981 at
Bradley. At Sikorsky Airport, the number of days exceeding 90°F decreased
from 6 in 1980 to 4 in 1981.

Method_o~:

The DEP Air Monitorin6 Unit uses chemiluminescent instruments to
measure and record instantaneous concentrations of ozone continuously be
means of a fluorescent technique. Properly calibrated, these instruments
are shown to be remarkably reliable and stable.

Discussior~

Monitorin~ Network: In order to gather information which will further
the understanding of ozone production and transport, as well as 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
1981 (see Figure 6):

Urban

Advection from -
Southwest

Rural           - -

Bridgeport, East Hartford, ~iddietown,
New Britain, New Haven
Danbury, Greenwich, Groton,
Madison, Stratford
Stafford

/~ - 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 the number of hourly exceedances of this
standard at each monitoring site over a consecutive three-year period and°

then computing the average number of standard exceedances over tais
interval. If the resulting average value (at each site) is less than or

¯equa! to 1.0; that is, if the fourth highest hourly value in a consecutive
three-year period is less than 0.12 ppm, the ozone standard is considered
attained. This standard replaces the old photochemical oxidant standard
of 0.08 ppm. The definition of the pollutant was 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 1981 Annual Summery uses t~e
term "ozone" in conjunction with the NAAQS to. reflect the changes in both
the numerical value of the NAAQS and its definition.

Da~s Exceedin£ the Ozone

At sites for whioha comparison can be made, the number of days in
1981 in which the one-hour ozone standard was exceeded fell substantially

from 1980 (see Table 18).

l-Hour AYerag~ - The l-hour ozone standard was exceeded at all twelve
DEP monitoring sites in 1981. The Ist highest l-hour average ozone
concentrations were lower in 1981 than in 1980 at five of the seven paired
DEP ozone sites in Connecticut. Two of these decreases exceeded 0.08



ppm. The Ist hishest hourly average increased at two sites (Danbury .and
Greenwich) from 1980 to 1981 with the increase at Danbury being 0.091
ppm. The monthly high ozone concentrations for the summertime ~ozone
season," and a tally of the number of times the hourly standard was
exceeded, are presented in Table 19 for each site.

Table 20 shows the year’s high and second high concentrations at eacu
site.

l~Hi~h Days with Wind Da$a- Table 21 lists the ten highest l-hour
ozone averages, and dates of occurrence from the 10-highest days for each
ozcne site in Connecticut for 1981. 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.)

Nearly all of the high 03 levels occurred on days with southwesterly
winds. This fact comes as no surprise due to a couple of charac~eristlcs
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. Bright sunshine and high temperatures
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. IS_is the
combination of these factors that often produces unhealthful ozone levels
in Connecticut.
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TABLE 18

NUMBER OF DAYS WITH I-HOU~ WHIC~~HE OZONE STANDARD~

S TE

Bridgeport-123

Danbury-123

East Hartford-003

Greenwich-004

Greenwich-017

Groton-005

F~dison-002

Niddletown-007

New Britain-010

New Haven-123

Stafford-001

Stratford-007

0 3 I 2 3 0 9

0* I 3 3 2 2 I~

0 2 I I* 2 0 6

ND 2 4 4 2 I* 13

ND 3 4 5 5 I* 18

0* 2* 2 6 2 I 13

ND ND 2 B 6 I* 12

0 B B 4 5 2 17

0 2 I 2 6 0 11

0 2. 1 2 1 0 6

0 2 2* 0 4 0* 8

0 2 5 9 7 I 2~

Less than 75% of Data Available
No Data Available

TOTAL LAST~

22

. 24

21a

B0

28

18

4O

a 1980 site at Hartford



19

1081 HIGI:[EST I-HOUR OZONE V~LUES BY M0~

SITF~___

Bridgeport-123       .049 .155 .136 .151 .142 .100

Danbury-123 .062* .185 .274 .169 .189 .13~

East Hartford-003~ .057 .188 .128 .150" .136 .078

Greenwich-004 ND .158 .244 .175 .155 .125"

Greenwich-017 ND .175 .160 .174 .169 .135’

Groton-005 .085* .128" .149 .235 .148 .157

Madison-O02 ND ND .138 .204 .148 .151

~iddletown-007 .070 .200 .148 .143 .159 .17~

New Britain-010 .065 .190 .138 .155 .151 .111

New Haven-123 .050. .208 .126 .161 .132 .120

Stafford-O01 .085 .174 .143" .115 .143 .097*

Stratford-007 .082 .132 .202 .218 .169 .145

18

31

40

65

48

33

56

22

16

23

90

< 75% of the data available
No Data
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Bridgeport123

DATE* DATE*

5125114

Danbury- 123 6/16/I 5

East Eartford-003 5/30/17

Greenwich-00~

Greenwich-017

611611~I

513011~

C-roton-005 7113116

Madison-002 7113114

Middletown-O07

New Britain-010

5130116

5130116

New Haven- 123 5/30/16

Stafford-001 5130118

Sir afford-007     718113

5125113

6116116

5130118

6116113

7118113

7113/15

7113115

5130117

5/30/17

5130115

5/30/19

6/21/16

.120
0 .I00 .200 ,~0

I
..... O. 155 ......
..... 0 ¯ 152 ....

i
-0.27g--~- .....
,0.225 ........

O.18&i
0 176

-0.21111
---0.200 ......

I
O 175
O . 17~ .....

I
0.235

0.218
I

....... 0.204
0.1 85 ......

I
,0.200

........ 0.198
I

,0 190
,0.190

....... =--0.208
--0.1 87

I
...... 0.174I

O. 170 ......

......... 0.218

......... 0.202

Primary
Standard

,400

Date is month/day/ending hour of occurrence
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FIGURE 8
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FIGURE 9
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V. NITROGEN~DIOXIDE

Even though the method of measurement changed, and the amount of data
collected was insufficient for a representative annual average at all but
one site in 1981, the available data shows that all sites in Connee~icu~
were well below the NAAQS for NO2.

NO2 trend analysis or Comparisons will not be made until two full
years of data ara available.

S~m~le Collection and AnalYsis:

The DEP Air Monitoring Unit changed to continuous electronic analyzers
using the chemiluminescent reference method.

p~scussion of Data:

Monitorin~ Network - There were seven nitrogen dioxide sites in 1981.
The sites were distributed in a network covering three urban areas, and
remained as permanent year-round sites, and three backgrounC a~eas to
obtain data alongside ozone measurements. One site at the Hartford
trailer was used for instrument familiarization by the Operations and
Quality Control groups.

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

Annual Averages - The annual average ’NO2 standard was not exceeded in
1981 at any site in Connecticut. In 1981 only one site had sufficient
data to compute valid arithmetic means, but no data was collected for
January or February. Since this site was also in a new locatmon it could
not be compared to any previous gas bubbler data.

~tatistical Pro~ections - The format of Table 22 is the same as that
used to list the Total Suspended Particulates and sulfur dioxide data.
However, Table 22 gives the annual arithmetic mean of the valid 24-hour

NO2 averages to allow direct comparisonto the annual NO2 standard. Thms
analysis provides information to compensate for the loss of data. The 95%
limits and standard deviations were used to predict the number of days the
levels of 100 ug/m3 and 282 ug/m3 would be exceeded at each site if
sampling had been conducted every day.

Although there is no 24-hour NAAQS for NO2, the 282 ug/m3 level was
selected for this presentatio~ because at this level a Ist stage air
pollution alert is to be declared according to the State of Connecticut’s
Administrative Regulations for Abatement of Air Pollutio~

~O-Hi~h Days with Wind D~ - Table 23 contains the 10 highest daily
NO2 readings for each site in 1981 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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TABLE 22.~ 1981N02, Annual Averages.and S=a=istical Projec=ions
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CARBON MONOXIDE

Carbon monoxide (C0) 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 milllon metric
tons of CO are spewed into the air each year in the EDited States.
metric ton is 1,000 kilograms, or about 2,200 pounds.)

Fortunately, this deadly gas does not persist in 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.

CllDical experience with accidental CO poisoning has shown clearly how
it affects the body. When the gas is breathed, COreplaces oxygen in the
red blood cells, reducin~ 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 driYe_~ breathing
high levels of CO is more likely to have an accident; an atalete’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 NationalAmbient Air Quality Standard of 9 parts per
million (ppm) was exceeded at-~5~h~e~or the five carbon monoxide moDitoring
sites in Connecticut during 1981,~                   8~ These sites were:
New Britain 002,                ~ and Stamford 020. The number of times
that the 8-hour standard was exceeded ran~ed from one time at the New
Britain 002 site to.~]~imes at the Stamford 020 site. No site exceeded
the one-hour standard of 35 ppm.

A definite decrease in carbon monoxide levels took place between 1980
and 1981.

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 Connec~icu~ come
from motor vehicles, so concentrations are greatest in areas of traffic
congestlom. The magnitude and frequency of high concentrations observed
at any monitoring site 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

-140-



traffic conEestlon. As Federally-mandated controls reduce emissions from
new motor vehicles, and as Connecticut’s SIP control strategies are
implemented, especially the State’s vehicle inspection and maintenance
program (which began in January of 1983), there should continue to be a
decrease in the number of such areas; and the remaining areas should be
shrinking in territory and have levels which are less in excess of the
standards.

Method of Measurement:

The DEP Air Monitoring Unit uses instruments employing a
non-dispersive infrared technique to continuously measure carbon monoxide
levels. The instruments are fairly insensitive to sampl~ug line length.
Concentrations vary dramatically with inlet exposure~and proximity to
trafficlanes.

Discussion o~Da~:

Mon~t0rin~ Netwonk- The network in 1981 consisted of five carbon
monoxidemomltors. They are all located in urban areas and are considered

satellites of other stations, which in turn telemeter the data to the
central computer in Hartford on a real-time basis. All sites are located

west of the Connecticut River, with three of them in coastal towns (see
Figure 12).

8-Hour and l-Hour Averages - Carbon monoxide levels recorded during
1981 were lower than during 1980~ However, New Britain-002,~4~ew
~F~ and Stamford-020 still exceeded the primary 8-hour standard
with their Ist high recorded values being greater than 9 ppm. Second-high
8-hour average CO levels also fell at every site in 1981. But since the
second highest value at Stamford-020 was still greater than 9 ppm, it is
considered a violation. As for l-hour averages, no site in the state
recorded a value exceeding the primary l-hour standard of 35 ppm. Only
one site, New Haven-O07, recorded a highest l-hour value greater than the
year before. Second high l-hour values were also lower in 1981 at all
sites except New Haven-007.

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-Ni=h Days with Wind~- 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 1980. 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 in Connecticut, the high CO levels tend to occur
during the colder months and w~ile we are under the influence of high
pressure with southwesterly winds in the region. 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 viable. 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 emissionsln
Connecticut come from motor vehicles, it is likely that the high CO levels
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are caused when persistent winds ~re blow~u~ CO emissions from the
direction of nearby roads toward the monitors. Suc~h appears to be the
case especially ~th the Stamford 020 site, where ~he most heavily
traveled roads are to the sout~est of the ~on~tors.

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 1981
in which more than one site recorded one of its three highest values. On
12/4/81 Bridgeport 00~ recorded its third highest value while on that day,
New Britain 002 recorded its second 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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The Connecticut primary and secondary ambient air quality standard for
lead and its compounds, measured as elemental lead is: 1.5 ug/~, maximum
arithmetic mean averaged over three consecutive calendar months. As in
1980, the lead standard was not exceeded at any site in Connecticut during
1981.

A downward trend~in measured concentrations of lead has~ been observed
since 1978, as a result .of a program by EPA to phase-out leaded gasoline.
The portion of gasoline that was unleaded in 1978 wash..only about 35%; by
1987, about 74% of gasoline will be lead-free. Since most environmental
lead comes from leaded gasoline the reduction in lead emissions by 1987
will be considerable -- about 77% from 1980 levels -- thus assuring
continued maintenance of the NAAQS into the indefinite future.

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

SamDle Collection and Anal_Y~is:

The Air Monitoring Unit uses hi-vol and lo-vol samplers t@ 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 spectrophotometer.~ (The use of these
sampling devices and the chemical analysis techniques were fully described
in the TSP section.)

Discussion of Data:

Monitorin~ Network - In 1981, both hi-vol and lo-vol samplers were
operated in Connecticut (see Figure 4). Because the Federal EPA does not
recognize the lc-vol instrument as an equivalent to the reference (hi-vol)
method of sampling for lead, only hi-vol data are analyzed for compliance
with the lead standard.

NAAOS- As of May, 1982, the EPA changed the ambient air quality
standard for lead from 1.5 ug/~ for a calendar quarter-year average to
1.5 ug/m3 for a maximum arithmetic mean averaged over three consecutive
calendar months.

~-Month Runnin~ A~er~e~- Three-month running average values are
given in Table 27 for the period 1979-81. These values are also presented
in graphical form in Figure 13.
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Figure 13, Continued
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CLIMATOLOGICAL~

Weather is often the most significant factor influencing short-term
changes in air quality and also has an affect on long-term trends. Shown
in Table 28 is climatoloEical information from the National Weather
Service ~tation at Bradley International Airport in Windsor Locks for the
years 1980 and 1981. 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 precipitationas
well as total ~mter equivalent. Also shown are degree days* (heating
requirement) and the number of days with temperatures exceeding 90°F.

Wind roses for Bradley Airport, Sikorsky Airport, and Newark Airport
have been developed from 1981 National Weather Service surface
observations and are shown in Figures 15, 17, and 19. Wind roses from
these stations for 1980. are shown in Figures 14, 16, and 18. ~e

~ The degree day value for each day is arrived at by subtracting the low
temperature of the day from 65°F. This number (65) is used as a base
value because it is assumed that there is no heating requirement when the
outside temperature is 65°F.
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FIGURE I 4
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FIGURE I 5
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RGURE 16
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RGURE I 7
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FIGURE I 8
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IX. ~TTAINMENT AND NON-ATTAINMENT OF NAXOS IN C0 ¯ ’ ’

Connecticut’s four Air Quality Control Regions (AQCR’s, see Figure 15)
have been analyzed for attainment status of National Ambient Air Quality
Standards (NAAQS) for the following pollutants: I) To~al Suspended
Particulates (TSP); 2) Sulfur Dioxide (S02); 3) Ozone (03); 4) Nitrogen
Dioxide (NO2); 5) CarbonMonoxide (CO); and 6) Lead (Pb). Table 31 shows
the attainment/noD-attainment status for the NAAQS’s for each pollutant in
each AQCR. The regions.are classified as attainment, nom-attaimment or
unclassifiable. Regions are non-attainment if the region, or any portion
thereof, was in violation of any NAA~S at any time during 1978, 1979, or
1980. Unclassifiable regions are ones in which there were no monitors
~th which to determine attainment or non-attainment.
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TABLE 30

_Pollutant

TSP

S02

OZ one

NO2

CO

Lead

Primary
or

Secondary

Primary

Secondary

Primary

Primary

Seconary

Primar~

Secondary

Primary

Secondary

AQCR

Annual A
24-Hour A

Annual X
24-Hour X

Annual A
24-Hour A

I -Hour X

l-Hour X

Annual A

Annual A

I &Hour U
8-Hour U

l-Hour U
8-Hour U

3-Month A

AQCR AQCR AQCR

A A"~" A
A A A

X
X

A A A
A A A

X X X

X X X

A A A

A A A

A X U
-X X U

A X U
X X U

X X X

X..-- Non-Attainment
U = Onclassifiable
A = Attainment
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X. CONNECTICUT SLAF~S AND NAF~S NETWORK

On May 10, 1979, the U.f~ Environmental Protection Agency made puollc
i~ts final rulemaking for ambient air monitoring and data reporting
requirements in the "Federal Register" (~oI. ~, No. 92). The re~latlons
are meant to ensure the acceptability of air measurement data, comparable
data from all monitoring statiom~, cost-effective monitoring networks, and
timely data submisslon for assessment purposes. The regulations address a
number of key areas including quality assurance, monitoring metmodoiogles,
network design and probe siting for which detailed requirements and
specific criteria are provided, and which will serve to form the framework
for ambient air quality monit~oring. These regulations apply to all
parties conducting ambient air quality monitoring for t~e purpose of
supporting or complying with environmental regulations. In particular,
state/16cal control agencies and industrlal/private concerns involved in
PSD air monitoring are directly influenced by specific requirements,
compliance dates and recommended guidelines.

Oualitv Assurance

The regulations specify the minimum quality assurance requirements for
state and local agency monitoring networks (SLAMS), National Air
Monitoring Station (NAMS), and for 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 correction actions. (See. Part~F of Section I, Quality
Assurance).

The data assessment requirements entail the determimatlon of precision
and accuracy for both contlmuous 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 S02, NO2, 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 colocated duplicate samplers. In 1981,
Connecticut maintained three colocated 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 reference flow
devices for hi-vols. For SLAMS analyzers, accuracy audits are to be
performed on each analyzer at least once per calendar year, while each PSD
analyzer must be audited at least once each calendar quarter. All
precision and accuracy data are derived through calculation methods
specified by the Regulations, with the results reported quarterly on Da~a
Assessment Report Forms. The NAF~ network is actually part of the SLA~
network. The distinguishing characteristics of NAMS are: I) only
continuous instruments will be used to monitor gaseous pollutants;
2) the regulations specify a minimum number and locations for them;
3) data, in addition to being included in the annual report, wi!l be
reported quarterly to EPA.
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~n order to control the quality of data, the mohltorin~ program must
have operational procedures for each of the following activities:

7.
8.
9.

10.

Installation of equipment,
Selection of methods, analyzers, or samplers,
Zero/span checks and analyzer adjustments,
Calibration,
Control limits 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 informatio~

Monitorin£ Methodolozies

Except as otherwise stated within the regulations, the monitoring
method used must be reference or equivalent as designated by the EPA.
Table 31 lists methods used in Connecticut’s network in 1981 which were on
the approved list as of 9/18/80. Additional updates to these approved
methods are provided through the "Federal Register."

Network Design

The intent of this portion of the re&~tlations is to describe
monitoring objectives and general criteria to be applied in establishing
the SLAMS networks and for choosing general locations for new monitor9.
Criteria are also presented for determining the location and number of
monitors. These criteria will serve as the framework for all State
Implementation Plan (SIP) monitoring networks that must be complete and in
operation by January I, 1983.

The SLAFZ network is to be designed to meet four basic monlDoring
objectives: (I) to determine the highest 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 backgrounu concentration
levels. Proper sitlnE of a monitor requires precise specification of the
monitoring objectives, which usually includes a desired spatial scale of
representativeness. Within the regulations, spatial scales of
representativeness to be used are detailed on a pollutant and monitoring
objective basis.

Location and exposure of monitoring probes has been an area of
confusion for a number of yea~s because of conflictin~ guidelines and a
lack of guidance or recommended criteria. The probe siting criteria
promulgated are specific. They are also sufficiently inclusive to define
the requirements for ensuring the uniform collection of compatible and
comparable air quality data.
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These criteria a~e detailed by pollutant and include ver~ic~l ~nd
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 sitir~ criteria is
presented in Table 32. The slti~ criteria generally apply to all spatlal
scales except where noted. The most notable exceptions relate to spacing
from roadways which is variable, dependent, on traffic vol~me.

For the reactive gases $02, NO2, and 03, the regulations specify
borosilicate glass, FEP teflon or their e~uivalent as the only acceptable
probe materials. Additionally, in 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~speclfications.
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