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HEALTH EFFECTS

Here are brief descriptions of the air pollutants for which EPA standards have bee
set, and summaries of the adverse effects of each on human health. ‘

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 (S0,)
comprises about 95 percent of these gases, so scientists use a test for %OZ
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 belijeve 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.

Particulates are solid particles or 1liquid 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 1liquid
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 lung sacs, as in anthracosis, or coal
miners' "black Tung" from inhaling coal dust; asbestosis or silicosis in people
exposed to asbestos fibers or dusts from silicate rocks; and byssinosis, or
textile workers' "brown Tung" 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 Tung membranes to
poison the blood or be carried by the blood to other organs. This can happen
with inhaled lead, cadmium, bery1lium, 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.

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
poliutant. 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 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. Byt it can reach
dangerous levels in local areas, as in city-street canyons with heavy auto

traffic and Tittle wind.

Clinical experience with accidental CO poisoning has shown clearly how it affects g
the body. When the gas is breathed, CO replaces oxygen in the red bTood cells, &
reducing. the amount of oxygen that can reach the body cells and maintain 1ife.

Lack of oxygen affects the brain, and the first symptoms are impaired perception

and thinking. Reflexes are slowed, judgment weakened, and a person becomes

drowsy. An auto driver breathing high Tevels of CO is more Tikely 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.

o 'ﬁm_»-,ﬁ‘ i K

Ozone s 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 was changed because ozone was the only oxidant actually measured and

by far the most plentiful. !
i

Ozone and other oxidants -- including peroxyacetal nitrates (PAN), formaldehydes, 1
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. i

Ozone is a pungent-smelling, faintly bluish gas. It irritates the mucous
membranes of the respiratory system, causing coughing, choking and impaired
lung function. It aggravates chronic respiratory diseases 1ike 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.

Nitrogen oxides. When any fuel is burned at a high enough temperature -- above
650°C (1,200°F) -- some of the abundant nitrogen in the air will react too,
forming poisonous, highly reactive gases called nitrogen oxides. Nitrogen
dioxide (NOp) is the most plentiful of these and the one measured to indicate
all. It disa suffocating, brownish-colored gas and a strong oxidizing agent,
quick to react with water vapor to form corrosive nitric acid.

Occupational health studies have shown that nitrogen oxides can be fatal at

high concentrations. At lower levels, they can irritate the lungs, cause _
bronchitis and pneumonia, and 1ower resistance to respiratory infections lTike
influenza. However, the principal harm to people seems to come not from nitrogen
oxides directly but from the oxidants they help to form by uniting in sunlit

air with hydrocarbons to make ozone and other ingredients of photochemical smog.




Hydrocarbons are unburned fuels in gaseous or vapor form. Gasoline, for example,
s a mixture of many kinds of hydrocarbons, each containing more than twice
as many hydrogen atoms as carbon atoms Tinked together in molecules of many

different sizes and patterns.

At the Tevels usually found in ambient air, hydrocarbons, as a class of compounds,
my have no direct effect on human health. In a confined space, of course,

they could cause asphyxiation by displacing the air, and some, 1ike benzene,

can be hazardous in.themselves. A major problem with hydrocarbons stems from

the oxidants they help to form by reacting with nitrogen oxides in sunlight.

Lead. Particles of this metal or its compounds enter the air from auto exhaust
(tetraethyl lead, an anti-knock agent in gasoline) and from industries that
smelt or process the metal.

Lead is absorbed into the body and accumulates in bone and soft tissues. Its
most pronounced effects are on the blood-forming, nervous, and kidney systems,
though it may also affect other body functions. Young children are especially

susceptible to lead poisoning.

vii




I.  INTRODUCTION

This summary of 1979 ambient air quality levels in Connecticut is a
compilation of all air pollutant measurements made at Department of
Environmental Protection (DEP) air monitoring network sites in the

State.

A. Overview of Air Pollutant Concentrations in Connecticut

The following paragraphs briefly describe the status of Connecticut's
air quality. The measured concentrations of six pollutants are
compared to Federal and State air quality standards. There are two
categories of air quality standards: primary - established to

protect public health; and secondary - established 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 Summary.

1. Total Suspended Particulates (TSP)

The measyred TSP level exceeded the primary annual standard
(75 ug/m3) in New Haven at site 123, and measured TSP Tevels
exceeded the secondary annual standard of 60 ug/m3 at 6 sites
in 1979. No sites recorded measured values exceeding the
primary 24-hour standard (260 pg/m3) in 1979, but 7 sites did
exg$ed]§he secondary 24-hour standard of 150 ug/m3. (See
Table .

In general, measured Total Suspended Particulate Tevels in
Connecticut showed no significant improvement in 1979 as

compared to 1978, This lack of improvement is believed to

have been primarily caused by an increased frequency of southwest
winds in 1979, compared to 1978, which increased the amount of
TSP transported into Connecticut from the southwest. The

recent increase of at-home burning of wood and coal also
contributed to TSP levels.

2, Sulfur Dioxide (S02)

Nornie of the air quality standards for sulfur dioxide were
exceeded jn Connecticut in 1979, Measured concentrations were
substantially below the 80 ug/m3 primary annual standard, the
365 pg/m3 primary 24-hour standard, and the 1300 ug/m3
secondary 3-hour standard. Measured concentrations were
closer to, but were also below, the 60 ug/m° secondary annual
standard and the 260 pg/m3 secondary 24-hour standard.

The continued attainment of the SOp standards is primarily
attributable to Connecticut's regulation which restricts the
sulfur content in fuel to .5%.

sulfation rate monitoring show that sulfur
s improved significantly from 1978 to 1979.
improvement in S0o Tevels was probably primarily
eased regional conservation of heat and electricity.
“was aided by the fact that 1979 was somewhat




warmer than the previous year. At Bridgeport, there was an
eleven per cent decrease of degree days (heating requirement).
At Bradley, the decrease amounted to nearly ten per cent.

Ozone_(03)

New NAAQS -~ On February 8, 1979 the EPA established a new
ambient air quality standard for ozone of 0.12 ppm. 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 1979 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 1-hour ozone standard was exceeded at all the DEP
monitoring sites in 1979 (see Table 1).

The frequency and magnitude of ozone levels in excess of the
0.12 ppm ozone standard increased from 1978 to 1979. Some of
this difference is attributable to the changes in meteorological

. factors which occur from year to year. An increase in average
temperatures as well as southwesterly wind transport were
important factors during 1979. Although the Federal emission
controls on motor vehicles should be bringing about a yearly
reduction in ozone precursor emissions, these emission reductions
have not been Targe enough for improvement in ozone levels.

4. Nitrogen Dioxide (NO,)

Measured nitrogen dioxide Tevels were Tower than the 100 ug/m3
primary annual standard at all the sampling sites in Connecticut.
A statistical -analysis of the data also demonstrates, with 95%
confidence, that every site achieved the annual standard for é

- NO,.

No significant improvement in NO, levels took place between i
1978 and 1979. Since 60% of the“NO2 emissions in Connecticut .
come from motor vehicles, some improvement should be occurring
due to the Federal emission control program for motor vehicles,
as well as increased gasoline conservation. However, yearly
differences of weather conditions have probably been an
overriding factor in determining overall NO2 levels (i.e., an
increase in SW winds during 1979).




Carbon Monoxide (C0)

The primary eight-hour standard of 9 ppm was exceeded at five
of the six carbon monoxide monitoring sites in Connecticut |
during 1979. These were Bridgeport 004, Hartford 012, New '

Britain 002, Norwalk 005 and Stamford 020. The number of
times the 8-hour standard was exceeded ranged from zero at !
New Haven 007 to three, ten, fourteen and twenty-five times at }
Bridgeport 004, Norwalk 005, Hartford 012, and New Britain f
002, respectively. The Stamford 020 site exceeded the primary

standard 330 times, down from .366 the year before.

No site, except Stamford 020, violated the primary one-hour
standard of 35 ppm. The one-hour standard was exceeded seven
times at the Stamford 020 site in 1979, unchanged from last
year (See Table 1).

A general decrease in carbon monoxide levels took place
between 1978 and 1979.

Lead (Pb)

New National Ambient Air Quality Standard (NAAQS) - On October

5, 1978, the EPA established a new ambient air quality standard
for. lead of 1.5 ug/m3 for a calendar quarter-year average.

The standard is attained only if the quarterly averages_of all

four calendar quarters in a year do not exceed 1.5 ng/m2.

The newly promulgated primary NAAQS for lead (1.5 ug/m3,
calendar quarter average) was exceeded at 7 sites in 1979,
down from 16 during 1978.

Measured concentrations of lead decreased s]ight]y from 1978
to 1979.
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Trends

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 Pairs, Signed Rank Statistical
Test to the -annual average data for three pollutants. The Wilcoxon
test has been applied to 1968-1979 Total Suspended Particulate

(TSP) data, to 1968-1979 Sulfation rate/Sulfur Dioxide (SO,) data,

and to 1973-1979 Nitrogen Dioxide (NOo) data.

The Wilcoxon Test is a non-parametric test of high power and
efficiency which can be used to ascertain if there was a statis-
tically significant change (increase or decrease) in the annual
average pollutant concentrations at all the monitoring sites in
Connecticut. This test makes it possible to overcome the trend
analyses problems which arise due to the changes in the number and
Jocation of monitoring sites from year to year and the 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, Sulfation rate/SO,, and
NO, are presented in Tables 2, 3, and 4, respectively. These
analyses were performed only on data computed for sites where the
U.S. Environmental-Protection Agency (EPA) minimum sampling criteria
(see Table 5) were met. The years of data that were paired, the
number of sites used, and the statewide arithmetic mean and standard
deviation of the pollutant 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 1968 and

1969 from 73.6 to 66.9. The downward arrows indicate that this
change was significant at the 95% and 99% confidence levels. The
"actual significance of change" is given as 0.0075. Thus, there

are only 75 chances in 10,000 that this measured decrease in TSP
levels did not occur.




Tsp

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 Tevels decreased significantly
again, but from 1974 to 1975 this decreasing trend was reversed
and TSP Tevels demonstrated a significant increase. TSP
concentrations remained relatively constant from 1975 to 1977
and then decreased significantly once again between 1977 and
1978. Between 1978 and 1979 there was a significant, but not
exceedingly large reduction of measured concentrations. (Note
that these trend analyses do not account for the uncertainty
associated with the individual annual means 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 compared year-to-year averages of the
sampling date concentrations, not actuyal 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 during 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 Tevels can be caused simply

by changes of weather. 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 gn TSP Tevels observed
from 1971 to 1974 (amounting to 20 ug/m>), however, can certainly
be attributed to the emission controis implemented by DEP

during those years. (Perhaps the most effective of these
controls is Connecticut's .5% sulfur-in-fuel regulation).

Figure 1 shows the long-term trend of TSP concentrations in
Connecticut in a more graphical form. The trend chart is
based on data obtained from both high volume and Tow volume
sampling devices. High volume sampler data are included only
if there were a sufficient number of samples taken in each
year to compute valid geometric means. Low volume sampler
data are included for those sites where low volume samplers
replaced high volume samplers in 1976.

50,

Connecticut has been measuring sulfur dioxide in the air since
prior to the inception of the S0y standards in 1971. Several
monitoring methods have been employed over that span, 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 S02
directly. Continuous monitors presently yield reliable data,




but this has not always been the case. The earliest monitors
(conductometric and coulometric) were subject to interference
from many chemicals other than SOo 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.

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, DFP undertook a study
comparing SOo levels with sulfation rate. This study involved
exposing three sulfation plates at the same location with a
flame photometric or pulsed fluorescent continuous S0, 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 S0, Tevels were compared using
a least squares regression technique. The equation resulting
from this is as follows:

S02(ppm) = 0.0056 + 0.0195 (sulfation rate) (mg/100 sz/day)

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

Historical sulfation rate data were then converted (using the
above equation) to equivalent S0, Tevels, and these Tevels
were used as input to the Wilcoxon test previously described.

The results of the Wilcoxon test are presented in Table 3.

There was no significant change in SO, Tevels from 1968 to

1969 (when there was very Tittle data?, but S0, Tevels increased
significantly from 1969 to 1970. A large, steady, and highly
significant decrease in S02 levels took place each year from
1970 to 1973. This was followed by a small, but significant,
increase from 1973 to 1974 and then by a small, but significant,
decrease from 1974 to 1975. There was no significant change

in SO, Tevels from 1975 to 1977, but S0, levels decreased
signi%icant]y again from 1977 to 1978 and from 1978 to 1979.

As with TSP, annual changes 1in SOp levels can be caused simply
by changes in meteorology. Such changes may explain most of

the increase in SOy Tevels from 1969 to 1970 and the decrease

in S0, Tevels from 1977 to 1978 and from 1978 to 1979. The
dramatic step-by-step drop in SO, levels from 1970 to 1973
corresponds exactly to the step-by-step phase-in of Connecticut's
lTow sulfur-in-fuel regulations. As of September 1, 1971, the
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0il 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 o0il sold in Connecticut could not exceed
0.5%, and the burning of oil 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 S0, Tevels
from 1970 to 1973, such that all S0, 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
Tevels observed in 1974 could have been due, in part, to this
relaxation of the sulfur-in-fuel Tlimitations.

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

NO2

The WiTcoxon test shows that NO» levels in Connecticut have
fluctuated up and down over the last five years, but no
overall trend can be observed (see Table 4). The N0, Tevels
dropped significantly from 1973 to 1974 and from 1977 to 1978,
and they rose significantly from 1974 to 1975 and from 1976 to
1977. No significant change in NO2 levels occurred between
1975 and 1976 or between 1978 and 1979.

These fluctuations must be largely attributed to year to year
changes in meteorology as no corresponding changes in emissions
are known to have occurred in the last five years. In the

Tong run, the Federal program to control motor vehicle emissions
should bring about a drop in NO2 levels. The NO, measurement
method changed several times during 1973, 1974, and 1975 which
could have caused some of the fluctuation in levels in those
years.
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TABLE 2
TSP TREND, 1968-1979 (WILCOXON SIGNED-RANK TEST) .

AVERAGE OF SIGNIFICANCE LEVEL

ANNUAL . ‘ ACTUAL

PAIRED  NUMBER GEOMETRIC STANDARD TREND AT .. SIGNIFICANCE
YEARS  OF SITES MEANS* DEVIATION  95% level™ 99% level™ OF CHANGE .
68 17 73.6 21.6

69 17 66.9 18.6 v y 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. 0.3458
71 40 68.4 22.5

72 40 61.9 17.3 ' v 0.0013
72 39 59. 1 13.4

73 39 519 10.2 v ' <0.00005
73 41 51.9 11.6

74 41 483 10.3 ) N.C. 0.0143
74 40 49.9 o 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 3. 52.5 12.8 |
79 34 50.8 12.6 ) N.C.  © 0.0293

* Note that as the year pairings- change, the s1tes ava1]ab1e a]so _
change. This explains the different averages for a given year, i.e.,
the averages are taken from d1fferent“ ' fogitegy i ST 2y S

** Key to Symbols:




TABLE 3

EQUIVALENT SO2 TREND FROM SULFATION RATE, 1968-1979 (WILCOXON SIGNED-RANK TEST)

AVERAGE OF SIGNIFICANCE .LEVEL
ANNUAL ACTUAL
PAIRED  NUMBER ARITHMETIC STANDARD TREND AT SIGNIFICANCE,
YEARS  OF SITES MEANS* DEVIATION 954 Tevel** 99% level**  OF CHANGE _
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 5 4 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 v ' <0. 00005
72 38 41.3 6.9
73 38 34.0 4.5 v v <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 v ' 0.0002
75 18 33.1 7.7
76 18 33.6 6.0 N.C. N.C 0.1071
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 v v <0. 00005
78 25 30.0 4.1
79 25 27.8 3.1 v v 0.0007

* 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.

Significant Downward Trend
Significant Upward Trend
No Significant Change

** Key to Symbols: +
_ : N
N.C.

nn u
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AVERAGE OF
ANNUAL
PAIRED  NUMBER ARITHMETIC
YEARS  OF SITES MEANS*
73 7 62.0
74 7 39.7
74 24 43.5
75 24 49.6
75 13 58.0
76 13 59.4
76 20 56.9
77 20 62.2
77 19 62.3
78 19 59.2
78 19 59,2
79 19 60.0

*

TABLE 4

NO2 _TREND, 1973-1979 (WILCOXON SIGNED-RANK TEST)

STANDARD
DEVIATION

32.
20.

17.
17.

13.
10.

11,
12.

12.
1T.

1.
10.

7
0

2
2

[S2[Ne )] N o Nelse]

[&)]

SIGNIFICANCE LEVEL

TREND AT

95% Tevel

99% leve]™*

ACTUAL
SIGNIFICANCE
OF CHANGE

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

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:

¥
4

N.C.

mnn

Significant Downward Trend
Significant Upward Trend
No Significant Change
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0.0180
0.0004
0.8140
0.0158
0.0166

0.8721
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Air Monitoring Network

A computerized Air Monitoring network consisting of an IBM System

7 computer and 12 telemetered monitoring sites was put into full
operation in 1975. Presently, up to 12 measurement parameters from
each site are transmitted via telephone 1ines 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, Enfield, Greenwich,
Groton, Hartford, New Britain, New Haven, Stamford, and

Waterbury. :

Measured parameters include the pollutants sulfur dioxide, partic-
ulates (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).

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 1979 consisted of:

38 Total Suspended Particulate and Lead (Hi-Vol) sites
7 Total Suspended Particulate (Lo-VoT1) sites
12 Sulfur Dioxide sites (Continuous Monitors)
9 Ozone sites
20 Nitrogen Dioxide sites (Bubblers)
6 Carbon Monoxide sites

A complete description of all permanent air monitoring sites in
Connecticut operated by DEP in 1979 is available from the Department
of Environmental Protection, Air Compliance, State 0ffice Building,
Hartford, Connecticut, 06115.

Air Quality Standards

Table 5 1ists 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.

14
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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. Connecticut switched to reporting
the PSI on a 7-day a week basis on November 15, 1976. 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 Aipr 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, SOo, CO, and 03) in Connecticut. In

1979, the PSI was reported for the 10 telemetered monitoring sites

in Connecticut (Bridgeport, Danbury, Enfield, Greenwich,

Groton, Hartford, Middletown, New Britain, New Haven, Stamford, and
Waterbury). 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 Fast Hartford. The number

there is 289-54017.
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Quality Assurance

A vigorous and comprehensive Quality Assurance Program for air VE
quality data encompasses a multitude of tasks: ’E

. Personnel training

. Site selection, evaluation and review :
Equipment evaluation, selection and modification when applicable

. Purchasing and inventory control of consumable supplies

. Instrument preventive maintenance, operation and calibration
Calibration and traceability of working standards -
Sample collection and analysis g
Data recording, documentation, reduction, validation and =
reporting
Intra-agency and interagency cross-checks
Interlaboratory and instrument audits

With the advancement of instrument technology, personnel experience,
and improved quality control and quality assurance procedures for
the operation, maintenance and calibration of monitoring equipment,
the data quality has improved from year to year.

1. - DEP Data Handling Criteria

The table below briefly summarizes some of the data accepta-
bility criteria used by the DEP on data produced by DEP monitors.
Data points are either unadjusted, corrected, or rejected
depending upon the % of deviation from a calibrated value:

- UNADJUSTED CORRECTED DISCARDED
POLLUTANT DATA DATA DATA
Qzone <+ 10% + 10% to + 20% > + 20%
Carbon Monoxide <+ 5% + 5% to + 15% > + 15%
Sulfur Dioxide < + 10% + 10% to *+ 25% > + 25%
Par}icu]ate* <+ 7% + 7% to = 14% > + 14Y%
NO> <+ 10% --= > + 10%

Additional accept/reject criteria apply to deviations due to
instrument zero drift. As a result of these checks and
corrections, the data accepted for presentation in this
summary are probably better than indicated by the EPA audits.

2. EPA Audits

It is essential that data quality be assessed by an impartial
source (EPA) who periodically performs quantitative audits on
monitoring instruments, calibration systems and Taboratory
functions. The results of Connecticut DEP's performance are
summarized here in an effort to quantify the degree of data
accuracy. The following discussion describes the results for

the individual pollutants.
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a. Integrating Instruments (24-Hour Sample Either Every 3or
6 Days)

1)

2)

Particulates

a)

b)

Connecticut participated in the audits of 10
samplers using an orifice calibrated by EPA at
Research Triangle Park (RTP), North Carolina.
Each sampler was audited at five different flow
rates for a total of 50 data points. There was
only one data value which was outside the
acceptable range. Fortunately, this was the
lowest audit point (= 26 CFM) and well below

- the normal sampling range of approximately 60

CFM.

The Quality Assurance Group performed a balance
audit on the Christian Becher balance (S/N
102082) used by the Health Department to perform
hi-vol measurements. Six weights of unknown
value were placed on the balance and the results
were reported to the Quality Assurance group.
ATl results were within the + 1 mg accuracy of
weights used. ‘ ‘

Nitrogen Dioxide

During the year, ten EPA reagent samples were
analyzed at the Environmental Chemistry Laboratory
of the Connecticut Health Department to determine
the accuracy of DEP's analytical system. The

average absolute difference was 3.7% with the largest

-difference occurring at the Towest range and amounted

to 11.44%.

b. Continuous Instruments

1)

Sulfur Dioxide

Three instrument audits were performed on the SO,
sampling network, and all were found to be acceptable.

The chart output of a fourth unit was found to be

inoperative due to a noisy recorder amplifier. The

amplifier was repaired and al] invalid data were
eliminated.

An S0, network transition in which the latest state
of the art S0, monitors are being installed is

continuing. Three audits performed on these instruments

were acceptable with all results within =+ 10%. With

these new instruments, the quality and quantity of
802 data should improve.
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2)

3)

Ozone

During 1979 a total of sixteen instrument audits
were performed. Eight were conducted at the beginning
of the summer "ozone season" and eight at the end of
the season. Each period had one unacceptable

audit. The remaining audits showed total error
within + 10%. The unacceptable spring audit at
Morris showed a difference of 26% and all data up to
that time was rejected. On 10/4/79 Enfield's ozone
monitor developed spiking during the EPA audit.: All
data from 10/1 was scrutinized to determine if it
was being influenced by this spiking problem.
(Values were found to be Tow during this period.)

Carbon Monoxide

a)  Seven carbon monoxide instrument audits with a

total of 21 data points were performed by EPA
during 1979. A17 but one instrument were

within 1 ppm or 5% (whichever is greater). The
one faulty monitor averaged ~11%. This instrument
continued to drift steadily downward over the
following week and all data for the time was
rejected.

b) Eleven instrument audits were performed by DEP
personnel using tanks of unknown concentrations
(Tow, mid, and high range) received from EPA.
AlT Tow range (3.0, & 6.5 ppm) results were
within = 1 ppm. The mid-range (14.8, and 19.8
ppm) had a maximum absolute difference of 2.9Y%
while the high range (33.8, and 43.7 ppm) had a
maximum absolute difference of 2.6%.

20




II., TOTAL SUSPENDED PARTICULATES

Conclusions:

The measured Total Suspended Particulate (TSP) level exceeded the primary
annual standard of 75 ug/m3 at New Haven site 123 and measured TSP

levels exceeded the secondary annual standard at 5 sites in 1979. One
site, Greenwich 008, had a measured valye exceeding the primary 24-hour
standard of 260 ng/m3 during 1979. Seven sites exceeded the secondary

24-hour standard.

In general, measured total suspended particulate (TSP) Tevels in Connect-
icut showed a small, but not significant improvement in 1979 as compared

to 1978 (see Table 2).

The possible causes of this lack of improvement in TSP levels range from
more unfavorable meteorology to increased particulate emissions (e.g.,
more wood and coal burning in homes). One of the most evident changes
in the meteorology was that there were greater periods of southwesterly
wind flows in 1979 than in 1978. At the National Weather Service station
lTocated near Bridgeport this increase amounted to 6.7%, and at Bradley
Airport located in Windsor Locks, the increase was 12.6%. An increase
in frequency of southwesterly winds causes an increase in the amount of
transport of particulate matter into Connecticut from the New York City
Metropolitan area and the other sources of emissions situated further to
the west and southwest. As far as decreased emissions are concerned,
the increasing cost of fuel and associated conservation efforts between
1978 and 1979 would be expected to decrease TSP emissions, but this

has not been the case. Degree days (heating requirement) decreased

by an average of nearly 11% across the State, while there was a 5-15%
increase-of precipitation (which helps to wash out particulates).

The average wind speed increased by 6-12% (more wind results in

greater dilution of emissions) during 1979. Once again, the transport
of particulates on southwesterly winds is indicated.

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 occur 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 1979 have remained almost unchanged since 1978 while gasoline
consumption decreased by 4.4% from 1978 to 1979.

Since most sources of particulates did not increase their emissions

(those that reduced emissions did so only slightly), and since temperature,
precipitation and wind speed favored decreased TSP levels, it is somewhat
anomalous that TSP levels hardly dropped between 1978 and 1979. The

only obvious cause is the increased frequency of southwest winds which
raised the amount of TSP transported into- Connecticut from the southwest,

Sample Co]]ection:and And]ysW$:"

Vols" resemble vacuum cleaners in their
cecof fiberglass filter paper replacing
‘operate (from midnight to midnight) every
nd-every third day at certain urban stations.
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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 (m3) 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 other hi-vol filter collected 4
in each quarter-year is cut-out and composited into one 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 l
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, in pg/m3. (This method of determining the

benzene solubles, or organic, fraction of the particulates was used E
until 1977 when the analysis for benzene solubles was discontinued 3
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 §or
each individual constituent of the water soluble fraction in ug/m3. The
last composited 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/me.

Lo-Volume Sampler: The Tow-volume (i.e., Lo-Vol) 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 é
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 To-vol is
measured by a temperature compensating dry gas meter. The To-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.

Discussion of Data:

Monitoring Network - In 1979 both hi-vol and To-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 NAAQS.

*The National Air Sampling Network (NASN) every-12th-day sampling schedule
determines which filters go into the composite. The National Air Sampling
Network consists of several sites in each State, selected from among the
State-operated monitoring sites. Filters collected on the NASN schedule
at these NASN sites are used by the States only to compute TSP levels.

The filters are then sent to the EPA for their analysis and use.
Connecticut performs chemical analyses on non-NASN sampling day filters
from the NASN sites in Connecticut and on the NASN sampling day filters
from the non-NASN sites in Connecticut. (The NASN sites in Connecticut
are Bridgeport 001, New Haven 123, and Waterbury 123.)
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Annual Averages - The Federal EPA has established minimum sampling
criteria (see Table 5) for use in determining compliance with either the
primary or secondary annual NAAQS for TSP. Using the EPA criteria, the
primary annual standard was exceeded in New Haven at site 123, while the
secondary annual standard was exceeded at 7 sites. In 1979, of the
sites that had valid annual geometric means, 23 hi-vol sites showed
Tower annual geometric means than in 1978, with 7 of these decreases
being greater than 5 ug/m3. 1In 1979, 11 hi-vol sites showed higher
geometric means than 1978, with 3 of these increases being greater than

5 ug/ma.

Historical Data - The DEP's historical file of annual average TSP data
for 1957-1979 is presented in Table 6. The entire file of historic TSP
data are presented here because some corrections have been made to the
data pubTlished in earlier Annual Summaries. This table of historic TSP
data invalidates and replaces all previous compilations. 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.

Statistical Projections - Table 6 is the product of a computer program
Iisting all hi-vol monitoring sites used by DEP. The data for each site
and year include the number of samples taken (generally, a maximum of 6]
samples per year), the geometric mean, 95% .confidence limits about the
mean, the standard geometric deviation and a statistical prediction of
the number of days in each year the 24-hoyr primary and secondary NAAQS
would have been exceeded if sampling had been conducted every day. This
analysis (just as the ambient standards) is based on the assumption that
the particulate data are Tog-normally distributed.

Because manpower and economic limitations dictate that hi-vol sampling
for particulate matter can not be conducted every day, a degree of un-
certainty as to whether the air gquality 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 1imits
about each of the annual geometric means. For example (see Table 6), in
New Haven at site_123 in 1979, 57 samples were taken and a geometric
mean of 56.5 ug/m° was calculated. However, the columns labeled "95-
PCT-LIMITS" show the lower and upper limits for a 95% confidence interval
of 51 and 63 ng/m3, respectively. This means that if a larger (i.e.,
greater than 57 samples) sample set were collected in 1979 at this site
there is a 95% chance that the geometric mean would fall between these
Iimits. Since the national secondary standard for particulates (60
ug/m3) is within this interval, one cannot be 95% confident that the
secondary standard was met here in 1979.

In Table 7, the 1979 monitoring sites are examined for compliance with
standards, using the State's hi-vol ‘confidence 1imit criteria. The
table shows that no‘sites‘exceededﬁthf'pﬁimarygannua] standard with 95%
confidence. It is.uncertainwhethey theprimary standard was achieved
or exceededrath’sitesﬁ(‘.éﬁgﬁNéwﬁHawéhaﬁsﬁfe 123 and Greenwich, site
008. The table also shows that the secondary standard was exceeded at

4 sites; Bridgeport site 123; Hartford site 123; New Haven site 123; and
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Waterbury site 123. Whether the secondary standard was exceeded is
uncertain at 10 other sites. Comparing this to the results using the
actual measured Tevels in the discussion above, the 95% confidence
method shows one less site exceeding the primary standard and 3 less
sites exceeding the secondary standard.

24-Hour Averages - Table 8 presents 1st and 2nd high 24-hour concentrations
recorded at each site. There was one violation at site 008 in Greenwich
of the primary 24-hour standard recorded in 1979. Measured violations
of the secondary 24-hour standard were recorded at 7 sites in 1979, 2
less than in 1978. The 2nd high 24-hour average increased at 11 of the
35 sites which met the minimum EPA sampling criteria in both 1978 and
1979. 2 of these increases exceeded 25 ug/m3. The 2nd high 24-hour
average decreaseq at 23 of the 35 sites, and 13 of these decreases
exceeded 25 ug/m°. The 2nd high at one site (Norwich, site 001) remained
the same.

| .
Table 9 summarizes the statistical predictions from Table 6 regarding
the number of days exceeding the 24-hour standards. This table shows
that if sampling had been conducted every day in 1979 there would have
been 2 sites with violations of the primary 24-hour standard, and 22
sites with violations of the secondary 24-hour standard. In 1978, seven
sites were predicted to have exceeded the primary 24-hour standard and
22 sites were predicted to have exceeded the secondary 24-hour standard.

Chemical Analyses - Annual averages of seventeen components or-character-
istics of the particulate matter collected at each hi-vol sampling
Tocation have been computed for the year 1979 and are presented in Table
10. For concentrations dating back to 1970, see the 1978 Connecticut
Air Quality Summary. The abbreviations used in the table are defined
below. ATl values shown are annual arithmetic means, in micrograms per
cubic meter, except for pH.

#S - Number of Samples v Vanadium

Al - Aluminum In Zinc

Be -~ Berylium NO3 Total Nitrates

cd - Cadmium S04 Total Sulfates

Cr - Chromium NH4 Ammonium

Cu - Copper Na Sodium

Fe - Iron pH Acidity

Pb - Lead BENZ Total Benzene Solubles

Mn - Manganese - TSpP* Total Suspended Particulates
Ni - Nickel

Lo-Vol Averages - For 6 years, the DEP has been experimenting and gathering
data with the To-vol particulate monitor. Lo-vols operate continuously
for 30 day periods. The lo-vol has four advantages and one disadvantage

in relation to the hi-vol. 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 every-sixth- (or

third-) day hi-vol operation. Second, there is no passive sampling

error (see Special Studies Section) associated with the lo-vol as there

* Note that Table 10 gives the arithmetic means of the every-12th day
samples that were used in the composites, whereas TabTle § gives the
geometric means of all the scheduled samples.
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is with the standard hi-vol. Third, the To-vol needs Jess frequent
servicing (12 times/year) than the hi-vol (e.qg., 61 times/year), so it

is more cost-effective to operate. Fourth, the lo-vol has a higher
collection efficiency than the hi-vol, especially for small, respirable
particles. But, a disadvantage of the To-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).

In early 1976, hi-vol monitors at 3 remote sites and 5 rural sites were
replaced by lo-vols. The use of the To-vols made it possible to continue
to obtain data on annual average particulate Tevels at these hard-to-
service sites. Meanwhile, a lo-vol was operated alongside the hi-vol at
the Hartford 003 site for comparison purposes. In 1978, lo-vols were
installed at two other hi-vol sites for this purpose also. But, 1in

1978, hi-vols were returned to 4 of the To-vol sites, due to the need to
obtain data on 24-hour background concentrations.

Annual averages of the chemical components (and pH) of the To-vol TSP
have been computed for 1979 and are presented in Table 11. The abbre-
viations used in Table 11 are identical to those used in Table 10 except
for the column which indicates the number of samples.

| 10 High Days with Wind Data - Table 12 Tists the 10 highest 24-hour TSP
~ readings (with the dates of occurrence) for each TSP hi-vol site -in
~Connecticut for 1979. 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 Tocal influences which change the speed and shift the
direction of the near-surface air flow (e.g., 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 most high TSP days occur
with southwesterly winds and most of those days have persistent winds.
This relationship between southwest winds and high TSP Tevels 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 Tocal sources (which are not to
the southwest of the sites) 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
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TABLE 8
1979 MAXIMUM 24-HOUR TSP CONCENTRATIONS*

1ST 2ND 150 260 ‘
SITE HIGH HIGH 0 100 - 200 : 300 400
Ansonia-003 K R S 171---4-- | {
2/20  femmm- [ p— | |
Ber1in-001 74 J Yu— 107-- | | i
7/14  pe-=- 88-- ‘
Bridgeport-001  5/9 peeee- 138----- l I -E
11/29 f--m- 113-~- ' | @
Bridgeport-123 5/9 Feemeeao 177 ==q== ’
KV R SO 157 ==~ ] |
Bristol-001 5/9 leee 96~~~ ,
7/14 - -86---~ -
I
Burlington~001 7/23 =79~~~ ‘
8/1 [ -~79--- | |
Danbury-123 2/14 e 163---14- l
L7721 R S— 118--- ' | B
%%
E. Hartford-002 5/9 |- 105--- | 5
7/20 -—--700--- | |
Enfield-123 59  feeen 120--- |
8/1 -—--106---- | |
Greenwich-04 5/9  heees 107--- |
7/14 S B i {
Greenwich-08 9/6 [ S {--_-345__-1 ________
6/26  pemmmmeeeoo 272] ---------- *_
- Groton-123 3/22 o[ pe—— ‘ ’
5/9 | --69--
Haddam-002 5/9 | 85— l |
7/14 [~ --69- , |
Hartford-003 7 A 179-~4-- |
2/20  feeeme- 154mmemm |
Hartford-123 - 5/9 heeeea- ]38-_- l I
2/20 fe-a- 130--~-- Ej
Manchester-001 59  faae- 103-- | % =
7/14 L S
SJcbndary Lrimary :
3 .
* Units in ug/m | [:
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TABLE 8. cont.

1ST 2ND 150 260 i
SITE HIGH HIGH 0 100 | 200 300 400
Meriden-002 3/22 C e 130- g
5/9 R 125--- | ‘
Meriden-005 9/12 ke 293 -------------
5/9  fpo--m- (7 — 1- 5
Middletown~003 2/20  peeee-- 119-- | '
12/11 feee- 107--- | |
Mi1ford-002 6/26 feeeeeeoee- 217-4-mmno- B
5/9 - - —==130--- |
Morris-001 7/14 L ---100--~ |
5/9 - —-83-- l B
Naugatuck-001 2/20 peeee- 111-- l &
5/9 L -~-107-=--- ‘ 5
N. Britain-123 9/6 S 142~ aun |
R 72 I N 129-oen | ‘
N. Haven-002 7/1  peeea- 1Y : [ ——— '_’ '
10/18  |-=-=128-~-=- ] |
N. Haven-123 3/1 peseeccmanes 25 mmmmmmmm e
11/23  femmmee- 167-m==-- |
. Norwalk-005 5/9 feeeee- 148 | |
% 31 feeee- 125---= | !
Norwich-001 11/5 e 179-0n | i
5/9  fp--m- 91-- | l
0. Saybrook-001 1/9  jpe-ee- 179 wmme +-
2/20  fe--e- 126--=-- | |
Stamford-007 5/9 e 129--—- | 6
7/]4 '''''' ]13""" % |
Stamford-123 5/9  pemeaea 164~mmmm 4- l
12/11  pm=em- 124--~ |
Stratford-005 5/9 o 164----}f-~ '
2/14 + feeeen111-- . |
Torrington-123 - 3[22 '
Voluntown-001 LA |
| 25 heen77- ‘

Sécondary ﬁrimary
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TABLE 8, cont.

1ST 2ND 150 260
SITE HIGH HIGH 0 100 200 300 400
I |

Wallingford-001 5/9 Leoo.. 120-- 1 '

7/14  feeeo 102-- ' |
Waterbury-002 59 feeas 110=~- I

12/11 e 102-- | )
Waterbury-123 3/1T el 243 m e ’

179 feeeee (7 }- l
Waterford-001 7/20 - -==83-~ | l

5/9 --~68-- l )
Willimantic-002 12/11 7T l

10/18 e 75

SeLondary ﬁrimary
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TABLE 10, cont.

CONNECTICUT DEPARTMENT gf ENVIRONMENTAL PRCTECTICN 01/26/1981 PAGE 5
AIR COMPLIANCE MONITCRING QUARTERLY COMPGSITES
YEAR TOWN NAME AREA SITE AGENCY PROJECT
1979 BRISTGL © 0070 co1 F 01
*uv!.l!..i**..n.:.un!.**unnl.i.i**n.i:....a..*ﬁsn:aa..o** METALS e e e e e e e o R e e e e M e e g,
AL BE €D CR cu FE PB MN NI v ZN
QU AR TER 12101/92 121cCs/92 12110/92 12112/9>2 12114792 12126/92 1z2128/92 12132/92 12136/92 121¢€4/92 12167792
UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3  yGg/M3 UG/M32 UG /M3
FIRST 0.21 BDL 0.0078 BOL D.12 075 0e44 0.016 0.0C6. 0.02 0.07
SECOND 0.20 BDL 0.0987 0.002 0.13 054 G.5C 0.015 0.006 €.02 0.24
THIRD BDL 0.0052 0.005 C.24 Oe&7 0o4t 0.013 0.010 0.03 0.11
FOURTH BDL 0.0171 0.013 0.25 062 1.07 -8.021 0.014% 0.02 C.24
YEAR AVG 0.20 0.C000 0.0354 0.005 0.l9 0.58 0.62 0.016 0.009 .02 0.17
COUNT 13 28 28 28 28 28 28 28 28 - 28 28
B e e e e R e WATER SCLUBLES =##=wecome g FXBENZ SOL %% Hk= TSP ~tix e ek
NITRATE SULFATE AMMONIUM  SODIUM P TCTAL ARITH. Ay APPRCX
QUARTER 12306/92 12403/92 12301/91 12184792 12602791 11103/91 11101/91 SANMPLE
: UG /M3 UG/M3 UG/M3 UG/M3 PH-~UNITS uG/M3 UG/M3 - COUNT
FIRST 0.94 8404 0.04 9.60 ‘ 3g 5
SECOND 1.08 11.70 0.2 © 9,30 46 8
THIRD 2ebb 9.77 0.C9S 9.60 51 8
FOURTH 2.75 10.12 0.12 9.00 s 48 7
YEAR AVG 1.92 10.10 0.07 9.36 . 47
. COUNT 28 28 28 . 28 , 28

{o— B aianed [ttaienacid ._ ,,
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TABLE 10, cont.

CONNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTICN 01/26/1981 PAGE 9
AIR COMPLIANCE MCNITCRING  QUARTERLY COMPOSITES
YEAR  TOWN NAME AREA  SITE AGENCY  PROJECT
1979  ENFIELD 0250 123 F 01
B e e e A e e e e e e ¥ e 5 MET ALS B e B e e M e e B e e e P e — o
AL BE co CR cu FE PR MN NI v. ZN
QU AR TER 12101792 12105/92 © 12110/92 12112/92 12114/92 12126/92 12128/92 12133/92 12136792 12164/92 12167792
UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG /M3
FIRST 0.11 BDL 0.00C7 0.001 0.12 0.36 0.36 0.008 0.0C5 0.02 - 0.C2
SECOND 0.30 BOL 00010 0.C02 0.07 0.58 Oer2 0.014 0.006 C.02 0.10
THIRG . BDL 0.0013 BOL 0.05 0e55 0.47 . 0.013 0.0C5 0.01 G.l1
FOURTH BOL 0.0C24 0.C09 0.25 034 5.82 " 0.011 0.015 0.02 0.29
YEAR AVG 0.21 0.€000 0.0014 0.C03 0.12 0e46 ‘852 0.012 0.008 0.02 0e13
COUNT 13 28 28 28 28 28 28 28 28 28 28
N e e e e mitite WATER SOLUBLES —%fememm oo #%BENZ SCL*% Xite TSP -%# Hhhm e e e m %Y
NITRATE  SULFATE  AMMONIUM SOCIUM PH TeTAL ARITH AV APPROX
CUARTER 12306/92 124C3/92 12301/91 12184/92 12602/91 11103/91 11101/91 SAMPLE
UG /M3 UG/M3 . UG/M3 UG/M3 PH-UNITS UG/M3 UG/M3 COLNT
FIRST 1.15 7.18 0.02 940 . 31 6
SECOND 1.09 10.66 0.C2 9.20 50 7
THIRD 2.80 7.41 0.02 9440 : 54 8
FOURTH 3.56 3.56 0.15 9.60 . 43 7
YEAR AVG 2.21 7.21 0.05 9440 45
COUNT 28 28 28 28 28
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TABLE 10, cont.

CONNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTICN 01/25/1981 PAGE 11
AIR COMPLIANCE MCNITCRING  GUARTERLY COMPCSITES
YEAR  TOWN NAME AREA  SITE AGENCY  PROJECT
1979  GREENWICH 0330 €08 F 01
it T P S o S METALS ¥ e e e e A e e e i e e e e m e e m E e e e
AL BE co CR cu FE PB MN NI v b4y

QU AR TER 12101792 12105/92 12110/92 12112/92 12114/92 12126/92 12128/92 12133/92 12136/92 12164/92 12167/92

UG /M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3

FIRST 0.43 BDL 0.0011 0.C02 0.18 1.15 0.8C 0.021 C.008 CeC2 Oe11
SECOND G.82 BDL 0.0023 0.005 026 155 0.83 0.023 0.014 0.05 0.15
THIRD . BDL 0.0022 0.003 0.29- 1.53 0.54 0.022 0.013 C.03 0.13
FOURTH BOL 0.0019 0.Cl3 0.18 1.07 lels 0.026 0.014 C.G3 0.18
YEAR AVG 064 0.C000 0.0019 0.005" 0.23 133 Q.83 0.023 0.013 Ce03 Oe14
COUNT 15 29 29 29 29 29 29 29 29 29 29

- .
o F e mmcm e~ WATER SCLUBLES =—#%m———m—mm $%BENZ SCL#% %ke TSP -tk R

NITRATE  SULFATE  AMMONIUM SODIUM PH TOTAL ARITH AV APPROX

QUARTER 12306492 124G3/92 12301/91 12184/92 12602/91 11103/91 11101/91 SAMPLE

UG /M3 UG/M3 UG/M3 UG/ M3 PH-UNITS UG/M3 UG/M3 COUNT

FIRST 1.91 9.54 0.C7 944G 59 7
SECOND 1.67 13.04 0«23 9.20 87 8
THIRD 3.91 11.03 0.C5 9.40 128 7
FOURTH 743 10.14 0.23 9.30 &3 7

YEAR AVG 3.66 11.01 0415 9.32 84
COUNT 29 29 29 29 ‘ . 29

«,.}%wﬁw , ﬁugkgw
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TABLE 10, cont.

CONNECTICUT DEPARTMENT OF ENVI zmzq»r PROTECTICN 01/26/1981 PAGE 13
‘ AIR COMPLIANCE MONITCR QUARTERLY CCMPCSITES
YEAR TOWN NAME AREA SITE AGENCY PRAOJECT
1979 KACDAM 0380 (€02 F 02
o e e e e e e e e e e Y e B e e et B e e B METALS Ao o o e Bl e e e e e e e e e e e e i e e B B e e e e e KK
AL BE co CR cu FE . P8 MN NI v . N

QUAR TER 12101/92 121C5/92 12110/92 12112/92 12114792 12126/92 l12128/92 12132/92 12136/92 12164/92 12167/92

UG /M3 UG/ M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/ M3 UG/M3 UG /M3-
FIRST 0.18 BOL 0.0010 0,001 . Qalb6 0.45 0.29 0.013 0.006 Q.02 0.C4%
SECGND 0012  BOL 0.0009 0.003 Q.16 0.38 0437 0.011 0.015 .02 C.C9
THIRD BROL 0.0011 0.001 0.20 0.37 0.31 0.009 0.007 C.01 0.C7
FOURTH BOL 0.0011 0.00$ 0.08 0.21 0.38 0.007 0.011 .02 0.C9
YEAR AVG 0a15 0.C000 0.0010 0.003 0.15 0435 0.34 0.010 0.010 0.02 0.C7
COUNT 15 29 25 29 25 29 29 29 29 29 29

Mo e mm e mli¥ = WATER SOLUBLES —ffemmmm——e © R%HBENZ SCL#% Ak TSP =i H e mm e
: NITRATE SULFATE AMMONIUM SODIUM PKH ) TOTAL ARITH AV APPRCX

GUAR TER 12306/92 12403/92 12301/91 12184/92 12602/91 11103/91 11161/91 SAMPLE

uG /M3 UG/ M3 UG/M3 UG/M3 PH=UNITS UG/M3 UG/M3 COUNT
FIRST 1.02 TaG2 DaC4% 960 31 7
SECGND 0.94 8431 0.02 9.50 37 8
THIRD 2e64 7.05 0.C5 Se40 41 7
FOURTH 7034 2.54 0.34 9.00 : 32 7
YEAR AVG 2«91 652 0.11 9.38 35
COUNT 29 29 25 29 :

29
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YEAR  TCOWN NAME
1979  HARTFORD
A o e e e e e e e B e e e e A e e B
AL BE o)) CR cu
QUARTER 12131/92 12105/92 12110/92 12112/92 12114/92
UG /M3 UG/M3 UG/M3 UG/M3 UG/M3
FIRST 0.40 BOL 0.0013 0.003 0.10
SECTND Oe48 BOL 0.0015 0.007 0.11
THIRD BDL 0.0019 0.C05 0e18
FOURTH BOL 0.0029 0.017 0.16
YEAR AVG 045 0. €000 0.0019 0.008 0.14
COUNT 14 29 25 29 29
BEmmoommsofEooc—ooeoZEo WATER SOLUBLES =##-—-=mm-ast
NITRATE  SULFATE  AMMONIUM SODIUM PH
QUAR TER 12306/92 124C3/92 12301/91 12184/92 12602/91
UG/M3 UG/M3 UG/M3 UG/M3 PH-UNITS
FIRST 2.90 890 0.C7 9.70
SECOND 2445 13.60 0.C4 9.50
THIRD 4.81 1€.56 0.C5 9.7C
FOURTH 2.41 7437 0.11 9.70
YEAR AVG 3.18 10.29 0.C7 9.64
COUNT 29 29 29 29

— ™

TABLE 10, cont.

CONNECTICUT DEPARTMENT OF ENVIRONMENTAL
AIR COMPLIANCE MCNITCRING

PROTECTICN Q1/2 6/1981 PAGE 15
CUARTERLY COMPCSITE
AREA - SITE AGENCY  PROJECT
0420 123 F 01
METALS B e e e R e e e e e e B e o e e e B
FE PB MN NI . v ZN
12126/92 12128/92 12132/92 12136/92 12164/92 12167/92
UG/M3 uG/¥3 uG/M3 UG/M3 UG/M2 UG/M3
lel4 0.94 0.024 0.012 0.06 0.C7
1.02 084 0.025 0.011 Ca04 Co13
0.93 0.7C 0.020 0.011 0.03 0.12
0.95 139 0.026 0.020 0.05 0.20
1.00 0.95 0.024 0.013 0.04 0.13
29 29 .29 29 29 29
*%BENZ SCL %% - TSP R
TOTAL ARITH AV APPRGX
11103/61 11101/91 SAMPLE
uG/M3 UG/M3 COULNT
76 6
€6 8
72 8
66 7
70
29
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TABLE 10, cont.

CONNECTICUT CEPARCVMENT OF mz<wx023m24br PROTECTICN OH\NO\wﬂmH PAGE 17
) AIR COMPLIANCE MCNITCRING GUARTERLY COMPOSITES
YEAR TOWN NAME AREA SITE AGENCY PROJECT
1979 VANCHESTER 0510 Co1 F 01
*ﬂlnlnantn**nnvltnluﬁﬂinuunulsﬁﬁtuu»nnla**aeunlnvn** METALS u*n:nolonou*|||||n||**a|||anun*#nnliuanu**onesnese*¢
AL : BE CcD . CR cu FE PB MN NI v IN
QUAR TER 12101/92 121C5/92 12110/92 12112/92 12114792 12126/92 12128/92 12132/92 12136/92 12164/92 12187/92
UG/M3 UG/ M3 UG/M2 UG/M3 UG/M3 UG/M3 uG/m3 UG/M3 UG/M3 UG/M3 UG /™3
FIRST 0.19 BOL 0.0010 BOL O.11 057 Ues47 0.013 0.006 0-03 0+C5
SECCND 0.14 BDL 0.0Nn12 0.001 0.23 Ca46 0.53 0.013 0.0C8 0.02 DelS
" THIRD BDL 0.0014 BOL 0.32 " 0a4%8 Q47 0.012 0.012 002 006
FOURTH BOL 0.0010 0.010 024 G.36 0076 0.010 0.012 003 0.08
YEAR AVG O0.16 0.C000 0.0012 0.003 0.23 . 047 0.5¢ 0.012 0.009 002 GaC7
CJUNT 15 29 29 29 29 29 29 2¢ 29 29 29
e e e e e e WATER SCLUBLES - S *%BENZ SOCL %% ¥¥~ TSP =wx oo o
NITRATE SULFATE AMMONIUM  SODIUM PH TOTAL ARITH Av . APPRCX
QUARTER 12306/92 12403/92 12301/91 12184/92 12602/91 11103/91 11101/91 SAMPLE
UG/M3 UG/M3 UG/ M3 UG/M3 PH-UNITS UG/M3 UG/ M3 : COUNT
FIRST 1.73 814 0.C7 9.70 42 7
SECGND 121 9.39 0.02 Fe40 45 8
THIRD 2.30 Sa62 0.02 T 9.40 51 7
FOURTH 3.78 756 Oe16 10.00 o 38 7
YEAR AVG 222 Bs 70 Q.07 962 4%
COUNT 29 29 29 29 29




62 5¢ 62 62 62 1NNGD
°s .

896 90°0 - E%es £se? OAY ¥vaa
L Y8 . 08°6 ZT1°0 s6°fL L%*2 Hi¥no4
B 13 OL°6 &0°0 Te=11 11°% G¥1IH)
L 55 4 06*6 ¥0°0 65°D1 90°2 OND D2
L €9 . O0r=6 ¥0*0 66°} 721 1S¥14
INNDD - EW/9N €A/9N SLINN-H4 EN/90 EW/ON EW/79N £EN/9N
31dAvS 16/10111 I6/€0111 T6/20%92% 26/%8121 16/10¢21 26/€0%21 26/90£21 431 WY ND
X0dddv AV HlIyy vioy Hd WNIagos WNINORWY dlv4Ins JIVYLIN
i D e k= dS1 g #2705 INIF2e e T $378N70S ¥3lvM n**ulounovl*#nocnlollﬁ*

62 62 62 62 52 62 62 62 62 62 71 INNCD
w20 £0=0 810°0 120°0 38° 0 28°0 Z1°0 500°0 8I00°0 0002=¢0 YheQ OAV uv3a
€2°0 20=0 €20°0 €10°0 - AR ¥5°0 %1°0 010=9 6100°D a8 Hiynog
220 €0°D 020°=0 €20°0 L9°0 €8°0 30°0 500°0 §100°0 1ag Q¥IHL
12°0 €0°D #10°0 220°0 BL>Q ¥6°0 21°0 £02°0 92000 1a8 ° - guep OND D35S
62°0 . §0°C €10°0 %200 88+0 $0°1 11°0 200°0 $100°0 1as 2%°G 1S uId
EW/ 9N EW/9n EW/9n EW/9N EA/9N €EW/9N €4/9N £EW/9N €EW/9nN EW/an EW/on

26719121 26/%9121 26/9¢€121 c6/2e121 26/82121 26/92121 Z6/%1121 26/21121 €6/01121 26/50121 Z6/1C121 431 8vno

NZ A IN NKW ad 34 ns =] ad 38 - v
**luounlnluﬁulallurn**ntnnulu|**n||n»o||#*vulnlllt** SAVI3W **ult1|||u**|n|||u||*ﬁvcnlnn:l##t:ll;l::ﬁﬁl:l::::I**
10 | 202 3450 N33aT1y34 6161
123roxyd AIN3I9Y 31713 v3yy 3WYN NMD] ¥Y¥3IA
$31IS0dW0) ATd3LY¥YND ININOLINOW FINVIIdADD yIv
81 39vy4 1861/92/710 N3T15310%d W INIWNOYTIANI 30 IN3dluv43g 1N31173anNDs




L

CONNECTICUT CEPARTVMENT

TABLE 10, cont,

OF ENVIRONMENTAL

PROT

ECTICN 01/26/1981 PAGE 19
AIR COMPLIANCE MGNITCRING QUARTERLY CCMPGSITES
YEAR TOWN NAME AREA SITE 'AGENCY  PRQUECT
1979  VERIDEN 0540 cos F 01
ﬁuin.il||u**||¢cla||**a|oc|'|..*u..?|n..cu..n**l....nllla % xm“_.»rm **ilna.....iu:wu'.ila.i**s..ulol....**0oanlcll**llltnns|*u
AL ‘ BE . cD CR cu - FE PB MN NI v IN
QU AR TER 12101/92 12105/9>2 12110/92 12112792 12114/92 12126/92 12128/92 12132/9>2 12136/92 12184/92 121€7/92
UG/M3 UG/M3 UG/M3 UG/M3 uG/M3 UG/M3 UG/ M3 UG/M3 UG/M3 UG/M3 UG/M3
FIRST 0.23 BOL 0.0022 0.C03 0.18 0.73 0.6¢ 0.020 0.011. £.03 3,60
SECOND 0043 BDL 0.0042 0.003 0.29 077 0.65 0.023 0.014% 0.93 4,53
THIRD BOL 0.0065 0.005 0.37 0.84% 076 . 0.023 0.021 .02 10. €6
FOURTH BDL 0.0054 0.Cl10 0.39 0S4 lob4 - 0,022 0.026 C.02 14272
YEAR AVG 0.34 0.C000 0.0046 0.C05 0.31 0.82 0.37 0.022 0.018 0.02 €.33
COUNT 15 30 30 30 30 30 30 30 30 30 30
e e e e e WATER SOLUBLES ~#fmmeeomec g - ®EBENZ SCL %% Fh= TSP ~u% e s
NITRATE  SULFATE AMMONIUM sgrCIum PH TOTAL ARITH AV APPROX
QUAR TER 12306/92 12403/9> 12301/91 12184/92 12602791 11103/91 11101/91 SAMPLE
UG/M3 UG/ M3 UG/M3 UG/M3 PH=UNITS UG/NM3 UG/M3 - COLNT
FIRST 2.59 8.30 0eG7 9.50 50 7
SECOND 2018 9.98 0.G2 9.20 65 8
THIRD 4e12 10.95 0.02 9.60 78 8
FOURTH 3.01 €74 0.23 9.80 * 70 7
YEAR AVG 2.99 9.09 0.08 9452 66
COUNT 30 30 30 30 30
P ST e el e N e T T
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III. SULFUR DIOXIDE

Conclusions:

None of the air quality standards for sulfur dioxide (SOp) were exceeded
in Connecticut in 1979. Measured concentrations were su%stantia11y
below the 80 ng/m3 primary annual standard, the 365 ug/m3 primary 24-
hour standard, and the 1300 ug/m3 secondary 3-hour standard. Measured
concentrations were closer to, but also below, the 60 ug/m3 secondary
annual standard and the 260 ug/m3 secondary 24-hour standard.

According to the results from the Wilcoxon Test (which made use of
sulfation rate data) there was a significant improvement in S02 levels
from 1978 to 1979 (see Table 3). This general improvement (shown by
the Wilcoxon test) of SO2 levels was probably a result of decreased
heating requirements due to the warmer temperatures experienced during
1979. Dilution caused by an increase of average wind speed (this
enhances vertical mixing) may also be considered a factor in the Tower
values. An increased conservation effort by consumers must have also
contributed to the improved SOo levels.

The continued attainment of the SO2 standards is primarily attributable
to Connecticut's regulation which restricts the sulfur content in fuel

to .5%.

Method of Measurement:

The DEP Air Monitoring Unit uses several types of instruments to contin-
uously measure sulfur dioxide levels. The coulometric method is employed
by Philips instruments; the flame photometric method is used by Bendix

instruments; and the pulsed fluorescence method is used by Teco instruments.

Philips monitoring instruments were used at the following sites in 1979:

Bridgeport 001 Milford 002
Greenwich 004 Stamford 123
(2 months) (3 months)

Teco instruments were used at the following sites in 1979:

Bridgeport 123 Groton 123 New Britain 123
Danbury 123 (6 months) New Haven 123
_Enfield 123 Hartford 123 Waterbury 123
Greenwich 004 Stamford 123
(10 months) (9 months)

Discussion of Data:

Monitoring Network - A total of 12 continuous SO, monitors recorded data
Tn 10 towns in 1979 (see Figure 5). Ten of thesé sites telemetered the
data to the central computer in Hartford on a real-time basis. Table 13
shows that sufficient data for valid annual means (at least 75% of the
possible sampling hours) were recorded at 11 sites. The averages for
Ehe remainder of the sites represent 50-75% of the possible sampling
ours.
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Annual Averages ~ SOo Tlevels were below the annual standards at all
sites in 1979 (see Table 13). The annual average SO» levels decreased
from 1978 to 1979 at 8 of the 12 SO, monitoring sites. The decrease at
five of these sites equaled or exceeded 5 ug/m>.  Annual average S0p
Tevels increased from 1978 to 1979 at only 2 monitoring sites, down

from eight last year, with the largest increase being 2 nug/m3. The
annual average S02 level remained the same at one site (Stamford, site
123). These changes indicate a significant downward trend when compared

to 1978.

Statistical Projections - A statistical analysis of the sulfur dioxide
data is presented in Table 14. This analysis provides information to
compensate for the loss of data caused by instrumentation problems. The
format of Table 14 is the same as that used to present the total suspended
particulate annual averages. However, Table 14 gives the annual arithmetic
mean of the valid 24-hour S0» averages to allow direct comparison to the
annual SO, standards. The 95% 1imits and standard deviations are also
arithmetic calculations. Since the distribution of S0, data tends to be
lognormal, the geometric means and standard deviations were used to
pred%ct the number of days the 24-hour standards of 260 pg/m3 and 365

ug/m> would be exceeded at each site if sampTing 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 S0 data were far better in 1979 than in 1978. The data
indicate with reasonable assurance that there were no violations of the
secondary or primary SO» standards in Connecticut. For example, the
statistical prediction of one day exceeding the secondary 24-hour N
standard (260 nug/m3) at Hartford site 123 would indicate that an- increase
in S0y emissions there might Jjeopardize the attainment of this standard.
(Two 5ays over the standard are required for the standard to be violated.)

24-Hour Averages - In 1979, no sites recorded S07 levels in excess of

the 24-hour standards (see Table 15). The second high 24-hour concen-
trations increased from 1978 to 1979 at 2 of the 12 S0, monitoring

sites. The increase exceeded 25 ng/m3 at only one site, Milford 002. The
second high 24-hour concentration decreased at 10 sites, eight of which

were greater than 25 pg/m3.

Although there has been some ambiguity in the past, the 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-overlapping
24-hour periods in the 'year. (Note that the highest 24-hour period in
the year may overlap both of these two periods.i Thus, compliance
assessment is based on the magnitude of the exposure encountered within
any two distinct 24-hour periods and not on a calendar day exposure
basis. However, there is some contention that compliance assessment for
24-hour SO0, standards should be based on calendar day averages only.
Table 16 contains the maximum 24-hour S02 readings from both the running
averages and the calendar day averages for comparison. The maximum
calendar day readings are roughly 10% Tower than the maximum readings
from the running averages.
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3-Hour Averages - Measured SO» concentrations were far below the 3-hour
SO, standard at all DEP monitoring sites in Connecticut in 1979, but
2nd highs at 8 of 12 sites increased from 78 to 79. (see Table 17).

10-High Days with Wind Data - Table 18 Tists the 10 highest 24-hour
calendar day SO, averages (with the dates of occurrence) for each SO
site in Connecticut for 1979. This table also shows the average winé
conditions which occurred on each of these dates. (The origin and use
of these wind data are described in the discussion of Table 12 in the

TSP section.)

Once again, as with TSP, most of the highest S0, days occur with south-
westerly winds and most of those days have persistent winds. This
relationship could be caused, at least in part, by SO, transport; but
this transport is limited by the chemical instability of SOp. In the
atmosphere, SO, reacts with other gases to produce, among other things,
sulfate particulates; so SOp is not likely to be transported Tong
distances. Previous studies conducted by the DEP have shown that,
during periods of southwest winds, levels of SO, 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 adverse on days with
southwest winds than on other days.

Using the data in Table 18, a tally was made, by date, of the frequency

of occurrence of high levels. If a given date recurred at 5 or more

sites in this tally, the SOo levels and associated meteorological conditions
were investigated further (there were 10 such days). A close look at

these 10 days revealed some important points. First, all 10 days

occurred during the winter months. This can be attributed to more fuel
being burned during the cold weather. Second, 5 of the 10 days had
persistent west or southwest winds for that calendar day. Third, 3 of

the remaining 5 days had persistent southwest winds for at Teast the 24
hours prior to the highest running 24-hour average on that date.

In summary, high levels of SO, in Connecticut seem to be caused by a
number of interrelated factors. First, Connecticut experiences its
highest SO, levels during the winter months, when there is increased
fuel combustion. Second, the New York City Metropolitan area, a large
emission source, is located to the southwest of Connecticut. Third,
southwest winds occur relatively often in comparison to other wind
directions. Fourth, adverse meteorological conditions are associated
with southwest winds. The net effect is that during the winter months
when a persistent southwest wind occurs, the air will pick up increased
amounts of SOp over the New York City area and transport this S0, into
Connecticut, where the SOy Tevels will remain high because the relatively
Tow mixing heights associated with the southwest wind will not allow for
much dilution. The levels of transported SO, eventually decline with
increasing distance from New York City as the SOp 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'.
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TABLE 13

1979 ~
ANNUAL ARITHMETIC AVERAGES OF SULFUR DIOXIDE

TOWN
Bridgeport-001
Bridgeport-123
Danbury-123
Enfield-123
Greenwich-004
Groton-123
Hartford-123
Milford-002
New Britain-12
New Haven-123
Stamford-123
Waterbury-123

fZa) State of
1
6 months)

AT SITES WITH CONTINUOUS MONITORS

PRIMARY NAAQS 80 pg/m3
SECONDARY NAAQS 60 ng/m3  (a)

SITE NAME
City Hall
Hallett Street
Western Conn. State College
Kesciusko' Junior High School
Bruce Golf Course
Fort Griswold State Park
State Office Building
Devon Community Center
3 Lake Street
State Street
Health Department
Bank Street .

Connecticut Air Quality Standard

Insufficient data for valid annual average or estimate (Jess than

123

1979
ANNUAL
AVERAGE

24
39
29
21
27
37
29
21
42
29
26
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TABLE 1

5

1979 MAXIMUM 24-HOUR SULFUR DIOXIDE CONCENTRATIONS

Concentration (ug/m3)

DATE DATE
1ST 2ND 260 365

SITE HIGH HIGH 0 100 200 300 400
Bridgeport-001  2/21/17  beemoeee Ty A

3/30/15 p=-=- 104~
Bridgeport 2/21/098 bemeeeeaes 207 ===

2/22/02 t---=- 156==~~~~=
Danbury-123 2/21/14  peeee—- 16] =wmmmm

1/7/13 pe=m==- 148~ ===~
Enfield-123 2/21/13  peee—- 126~~~

2/19/24 f====- 108--
Greenwich-004  12/12/14®  feemeee 116-

12/12/03 p==-- 103--
Groton-123 2/21/09 pe=-= 102-~

2/23/08 p--74--
Hartford-123 2/21/15  pemmmmee 178~ mmmmmm

2/20/10 F---=- 163======~
Milford-002 2/21/15  pe=ee- 162~=mmmmm

1/18/19 f-==-- 157 -===~~~
New Britain-123  2/21/13 I 163-=----

2/22/02 F----107---
New Haven-123 2/21/07 pememmme- 207 ==

3/1/17 p====- 178w
Stamford-123 2/21/11¢  pemmmmeeas k) I _

2/20/24 p-===-- 179--=~mmmm
Waterbury-123 2/21/15 S 163-=mmm=m

1/7/14 beeme- 11--

Secondary  Primary

* Date is month/day/ending hour of occurrence
@ Non-overlapping maximum on 02/21/02 = 166 ug/m3
b Non-overlapping maximum on 12/12/03 = 103 ng/m3

C  Non-overlapping maximum on 2/21/24 = 180 ug/m
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TABLE 1

COMPARISONS OF 1979 FIRST AND SECOND HIGH RUNNING AND
CALENDAR DAY 24-HOUR S0» AVERAGES
units = ug/m3

Ist High 1st High 2nd High 2nd High
Site Running Avg. Calendar Day Running Avg. Calendar Day
Bridgeport 001 197 113 104 93
Bridgeport 123 207 176 156 148
Danbury 123 161 133 148 125
Enfield 123 126 . 108 108 97
Greenwich 004 176 C112 103 103
Groton 123 102 75 74 66
Hartford 123 . 178 153 163 - 148
Milford 002 162 153 157 150
New Britain 123 163 118 107 97
New Haven 123 207 189 178 152
Stamford 123 23T 180 179 179
Waterbury 123 163 118 111 107
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TABLE 717
1979 MAXIMUM 3-HOUR SULFUR DIOXIDE CONCENTRATIONS

DATE™ CONCENTRATION (ng/m°)
SITE 1st HIGH 2ND HIGH O 100 200 300 400/\ \/ 130(
Bridgeport-001  2/21/06 |p=-=m=n=e- 062w mmm e
2/21/03  pr==m=n- 253 == mm e
Bridgeport-123  2/21/05 N — 338m crmmmm
\ 2/21/06  p-=mmmmm————— 320=—mmmm e
Danbury-123 2/21/10 e 20D e
1/7/04 R 190-===mmmmw
Enfield-123 2/13/09 pmmmemssmseseee 231 ===
3/1/2  peemmee- 214
Greenwich-004 5/8/13  peeeeeeee- 153--
12/12/10 pe=mmmm==—- 153--
Groton-123 2/21/058  fememmeee- 188=mmmm
2/21/03 bm e 146---
Hartford-123 2/12/10  peememeemmmeme- 261~--==m--
2/21/10 per=mm=eee- 253-m e
Milford-002 1/18/14 b 280=mmmmmmmm e
2/21/05 I 262 mmm e
New Britain-123 2/21710P heemeemeeeee e
2/21/08  p--mmmmee- 209-----—~-
New Haven-123 2/21/055 ___________________ 350 ccmm e m—————
2/21/07  pemmmmmmmmmm e 320 -m e
Stamford-123 2721/02  pemeemmmmmemeeeo 365 mm e —m
2/21/05 e 32 e mmmm e
Waterbury-123 2/21/10  pemeemeee- 7Y N ———
2/21/10 bememmee- 217 -mmmmmm e m
Secondary
‘ Standard
* Date is month/day/ending hour of occurrence
8 pon-overlapping maximum on 02/21/06 = 172 ug/m3
b non-overlapping maximum on 02/21/11 = 238 ng/m
€ non-overlapping maximum on 02/21/04 = 349 ug/m3
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IV. OZONE

Conclusions:

As in past years, Connecticut experienced very high concentrations of
ozone in the summer months of 1979. At each of the nine monitored
sites, levels in excess of the new one-hour NAAQS of 0.12 ppm were
frequently recorded, with one-hour average concentrations occasionally

exceeding 0.20 ppm.

The frequency and magnitude of levels in excess of the 0.12 ppm ozone
standard increased from 1978 to 1979. VYear-to-year changes of regional
weather conditions most 1ikely contributed a great deal to the increase.
Federal emission controls on motor vehicles should be bringing about a
yearly reduction in ozone precursor emissions, but these emission reductions
have not been large enough for improvement in ozone levels. Increased .
conservation of gasoline (4.4% less :than in 1978, has not yet helped

to decrease the problem).

The larger portion of the peak ozone concentrations in Connecticut is i
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 southwest. The increased frequency of levels in excess of
the ozone standard is at least partially attributable to the increased
frequency of the southwesterly transport winds. Likewise, the increased
magnitude of the high ozone levels can be associated with yearly
variatins of meteorology. Ozone production is greatest at high temp-
eratures and in strong sunlight. 1In 1979, temperatures averaged between
1.5°F and 2.5°F higher than in 1978. More importantly, the daily high
temperatures in the summertime were higher in 1979 than in 1978, as
exemplified by an increase in the number of days exceeding 90°F from 12
in 1978 to 19 in 1979 at the Bradley Airport National Weather Service

station.

Method of Measurement:

The DEP Air Monitoring Unit uses chemiluminescent instruments to measure
levels of ozone. These instruments 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.

Discussion of Data:

Monitoring 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 in 1979 a state-wide ozone monitoring network consisting of
four types of sites (see Figure 6):

Urban - Bridgeport, Derby, Hartford, New Haven
Advection from Southwest - Danbury, Greenwich
Suburban - Enfield, Groton

Rural - Morris.
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New NAAQS - On February 8, 1979 the EPA established a new ambient air
quality standard for ozone of 0.12 ppm. 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. 0zone 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
1979 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.

1-Hour Averages - The new 1-hour ozone standard was exceeded at ail the
DEP monitoring sites in 1979. The 2nd highest T-hour average ozone
concentrations were lower in 1979 than in 1978 at 6 of the 9 DEP ozone
sites in Connecticut. Only one of these decreases exceeded 0.04 ppm.
The 2nd highest hourly average increased at 3 sites from 1978 to 1979,
with one of these increases being greater than 0.04 ppm.

ihe 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 20 for each site.

Table 21 shows the year's high and second high concentrations at each
site.

10 High Days With Wind Data - Table 22 Tists the maximum T-hour ozone
averages (and date of occurrence) from the 10-highest days for each

ozone site in Connecticut for 1979. The wind data associated with these
high readings are also presented. (See the discussion of Table 12 in

ghe T?P section for a description of the origin and use of these wind
ata,

Even more of the high 03 Tevels occurred on days with southwest winds
than was the case with TSP and SOp. This is expected because there are
no local sources of ozone; it is 411 produced by photochemical reactions
in the atmosphere. Since New York City and other urban areas to the
southwest of Connecticut produce more ozone precursor emissions than all
of Connecticut, it is not surprising that ozone levels are higher on
southwest wind days than on all other days. However, it should be
remembered that bright sunshine and high temperatures are the prime
producers of ozone. During the summer ozone season these conditions are
most often associated with a southwesterly air flow. It is the com-
bination of these factors that often produces unhealthful ozone levels
in Connecticut.
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TABLE 19

NUMBER OF DAYS WITH 1 HOUR WHICH EXCEEDED THE OZONE STANDARDS

(> 0.12 ppm)
1979
SITE APRIL ~ MAY JUNE JULY AUGUST  SEPTEMBER  TOTAL
Bridgeport-123 0 1° 4 8 3 0 16
Danbury~-123 - 0% 3 8 3 0 14
Derby-123 0 2 3 5 4 1 15
Enfield-123 o 15 3 1 RY
Greenwich-004 0 3 4 8 2 0 17
Groton-123 0* 3 3 - ~ - 6*
Hartford-123 0 1 2 8 3 1 15
Morris-001 *x *k 4 9* 5 1 19
New Haven-123 0 1 3 7 1 0 12

* < 75% of the data availablé

*%* No data available
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1979 MAXIMUM 1-HOUR OZONE CONCENTRATIONS

DATE* CONCENTRATION
(parts per miliion)
1ST 2ND 12 »

SITE HIGH HIGH .100 .200 .300 .400
Bridgeport-123 8/1/15 e o

6/16/14  p-mmmmmmmmn J95--=nn

1

Danbury-123 8/1/17  bememeeo ,182-———-

6/5/16  f----mmn 180-----
Derby-123 6/16/15 e L .033-——n

8/1/14  femmmeeee- .190-----

]

Enfield-123 7/14/12 heeeeeeo .165-=--

YA VA AR S —— 162---
Greenwich-004 7/13/17  beeemmmeeeee L. 204--

ZAKTA T I S ——— 7 -200---
Groton-123 6/15/16  femmeeemes .186-~-~

VALY - —— 182~
Hartford-123 6/16/18 e Lo, 235

8/1/17 <mmmmmnmeer.203---
Morris-001 8/1/18 S +310-=---~-

8/1/17 —---——-—-—r-—-.255 ------
New Haven-123 6/16/15 e )L —

5/9/15  bLeemee- B g Re—

|
Primary Standard

* Date is read as month/day/hour of occurrence
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V. NITROGEN DIOXIDE

Conclusions:

Again this year, measured nitrogen dioxide levels at all sampling sites
in Connecticut were Tower than the National Ambient Air Quality Standard
of 100 nug/m3, annual arithmetic mean. A statistical analysis of the
data also demonstrates, with 95% confidence, that every site achieved
the annual NAAQS for NO,.

There was no significant change in NO2 levels between 1978 and 1979

(see Table 4). Since 60% of the NO2 emissions in Connecticut come from
motor vehicles, this continued attainment could be attributable to the
Federal emission control program for motor vehicles. However, much of the
lack of improvement is probably due to the meteorological changes noted

in the discussions of the other pollutants.

Sample Collection and Analysis:

The DEP Air Monitoring Unit uses gas bubblers employing the NASN Sodium
Arsenite method. These instruments sample for twenty-four hours every

sixth day, the same schedule as the suspended particulate instruments.

The samples are later chemically analyzed in the laboratory.

Discussion of Data:

Monitoring Network - There were 20 nitrogen dioxide sites in 1979 as
compared to 22 in 1978. The sites were distributed in a network which
covers urban, residential and suburban locations (see Figure 7).

Historical Data - The DEP's historical file of annual average nitrogen
dioxide data for 1973-1979 is presented in Table 23. The complete
historical file is presented because some minor corrections have been
made to some of the data published in earlier Annual Summaries. The
data presented in this 1979 Annual Summary replace all previous com-
pilations. Also, if minimum EPA sampling requirements were not met in a
given year at a given site, an asterisk now appears next to the number
of samples taken at that site.

Annual Averages - The annual average N02 standard was not exceeded in

1979 at any site in Connecticut. In 1979, of the sites that had sufficient
data to compute valid arithmetic means, 9 sites showed higher annual

means than in 1978, with 4 of these increases being greater than 5

ug/m3. In 1979, 10 sites showed Tower annual means than in 1978, with

2 of these decreases being greater than 5 ug/m3. Thus, these results
indicate that there has been no general statewide decrease in NO2

‘Tevels.

Statistical Projections - The format of Table 23 is the same as that

used to Tist the total suspended particulate data. Note that although

the distribution of NO» data tends to be Tognormal, the annual arith-

metic mean is shown for direct comparison to the NAAQS for nitrogen
dioxide. The 95 percent Timits and standard deviations are also arithmetic
calculations, but the geometric means and standard deviations were used
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to give accurate predictions of tne number of days the levels of 100
ug/m3 and 282 ug/m3 would be exceeded at each site if sampling had been
conducted on_a daily basis. Although there is no 24-hour NAAQS for N0,
the 282 ug/m3 level was selected for this presentation because at this
level a Ist stage air pollution alert is to be declared according to the
State of Connecticut's Administrative Regulations for the Abatement of
Air Pollution. The 100 ng/m3 level was selected to provide an indication
of how many days per year the annual NAAQS may have been exceeded if
sampling was performed daily.

10 High Days With Wind Data - Table 24 contains the 10 highest daily NO
readings for each site in 1979 along with the associated wind conditiong.
(See the discussion of Table 12 in the TSP section for a description of
the origin and use of these wind data.)

As with the other pollutants, NO, levels were high most often during

the winter months when the winds were southwesterly. But, more so than
the other pollutants, NOp Tevels were high on non-persistent southwest
wind days. Although some NOp is emitted directly by fuel burning sources,
much NO, is formed in the atmosphere. Once again, it appears that a
combination of pollutant transport and otherwise adverse meteorological
conditions tend to produce high NO, levels on southwest wind days.
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VI. CARBON MONOXIDE

Conclusions:

The eight-hour NAAQS of 9 ppm was exceeded at five of the six carbon
monoxide monitoring sites in Connecticut during 1979. These sites were:
Bridgeport 004, Hartford 012, New Britain 002, Norwalk 005 and Stamford
020. The number of times the 8-hour standard was exceeded ranged from

3 times at the Bridgeport 004 site up to 330 times at the Stamford

020 site. No site, except Stamford 020, violated the one-hour standard
of 35 ppm. The one-hour standard was exceeded seven times at the Stamford
020 site in 1979.

A definite decrease in carbon monoxide levels took place between 1978
and 1979.

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 are not necessarily indicative of widespread CO levels.
Thus, most Tocations in New Britain, Norwalk 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 at the monitoring sites in those towns. The CO standards
are 1ikely to be exceeded in any city in the State where there are areas
of traffic congestion. As Federally-mandated controls reduce emissions
from new motor vehicles (and as Connecticut's SIP control strategies are
implemented) there should be a decrease in the number of such areas; and
the remaining areas should be shrinking in territory and have Tevels
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
instantaneous concentrations are recorded on strip charts from which
hourly averages are extracted. The instruments are fairly insensitive
to sampling line Tength. Concentrations vary dramatically with inlet
exposure and proximity to traffic lanes.

Discussion of Data:

Monitoring Network - The network in 1979 consisted of 6 carbon monoxide
monitors. They are located in urban areas. Most sites are located
in southern Connecticut, near Long Island Sound (see Figure 8).

8-Hour and 1-Hour Averages - CO levels recorded during 1979 were significantly
Tower than those measured during 1978. However, all sites except New

Haven still exceeded the primary 8-hour standard of 9 ppm. The only station
that showed an increase of the maximum 8-hour Tevel was Stamford, site

020. This pattern was also evident in the maximum 1-hour levels, though the
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1-hour standard of 35 ppm was exceeded at only one site, Stamford 020.
The second high 8-hour levels fell from 1978 at all stations, but the
standard was still exceeded at Hartford, 012, New Britain, 002, and
Stamford, 020. The second high 1-hour levels also decreased from last
year and they were far below the standard with the notable exception of
Stamford, 020 (See Table 25). THe total maximum 8-hour average of 13.5
ppm recorded during 1979 was down from 17.9 ppm during 1978.

Table 26 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 27 1ists the maximum 1-hour CO
averages (and dates of occurrence) from the 10-highest days for each CO
site in Connecticut for 1979. The wind data associated with these high
readings are also presented. (See the discussion of Table 12 in the TSP
section for a description of the origin and use of these wind data.)

At the 7 CO sites in Connecticut, the high CO levels tend to occur on
southwest wind days. Adverse atmospheric mixing or other meteorological
conditions may be part of the reason CO Jevels are high on southwest
wind days, but, in this case, another explanation appears more 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 emissions in Connecticut come from
motor vehicles, it is Tikely that the high CO Tevels are caused when
persistent winds are blowing CO emissions from the direction of nearby
roads toward the monitors. Such appears to be the case especially with
the Norwalk 005 and Stamford 020 sites, 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 (January 17). There was only

one day in 1979 when CO levels were relatively high across the state.

This is the opposite of the behavior exhibited by all the other pollutants
and demonstrates that high levels of CO are much more dependent on local
effects than the other pollutants.
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VII. LEAD

Conclusions:

The National Ambient Air Quality Standard (NAAQS) for lead is 1.5
ug/m3 per calendar quarter average. It was exceeded at only 7 sites in
1979, down from 16 sites in 1978.

A definite downward trend in measured concentrations of Tead was noted
between 1978 and 1979.

The monitoring sites where the Tead standard was exceeded were generally
in urban locations in areas of moderate to heavy traffic. In Connecticut,
the primary source of lead concentrations in the atmosphere is emissions
from the combustion of leaded gasoline in motor vehicles. Atmospheric
concentrations of lead should continue to decline as the combustion of
leaded gasoline decreases because most new cars require unleaded gasoline.

Sample Collection And Analysis:

The Air Monitoring Unit uses hi-vol and To-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 1979, both hi-vol and To-vol 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 lead, only hi-vol data are analyzed for
compliance with NAAQS.

NAAQS - On October 5, 1978, the EPA established an ambient air quality
standard for lead of 1.5 ng/m3 for a calendar quarter-year average. The
standard is attained only if the quarter1¥ averages of all four calendar
quarters in a year do not exceed 1.5 ug/m°.

Quarterly Averages - The calendar quarter lead standard was exceeded at
7 sites in 1979, 9 less than in 1978. Quarterly and annual averages for
lead in 1979 are presented in Table 28. The maximum quarterly lead
level was lower in 1979 than in 1978 at 25 of the 34 hi-vol sites where
the minimum EPA sampling criteria were met. At 10 of these sites the
decrease exceeded 0.5 npg/m3. The maximum quarterly lead level decreased
at only 7 sites from 1978 to 1979, while none of those decreases exceeded
0.5 pg/m°. The maximum quarterly level at the Norwich site 001 was
unchanged. Annual average lead concentrations decreased at 27 sites and
increased at 10 sites from 1978 to 1979. The annual average lead (Pb)
levels for 1979 can be found in Table 10.

171




TABLE 28

197 I QUARTERLY AND ANNUAL AVERAGE LEAD (Pb) LEVELS BY SITE, ug/m3

TOWN

Ansonia
Berlin
Bridgeport
Bridgeport
Bristol
Burlington
Danbury
East Hartford
Enfield
Greenwich
Greenwich
Groton
Haddam
Hartford
Hartford
Morris
Manchester
Meriden
Meriden
Middletown
Milford
Naugatuck
New Britain
New Haven
New Haven
Norwalk
Norwich

01d Saybrook
Stamford
Stamford
Stratford
Torrington
Voluntown
Wallingford
Waterbury
Waterbury
Waterford
Willimantic

SITE

003
001
001
123
001
001
123
002
123
004
008
123
002
003
123
001
001
002
005
003
002
001
123
002
123
005
001
001
007
123
005
123
001
001
002
123
001
002

QUARTERLY AVERAGES

ANNUAL AVERAGE*

IST 2ND  3RD  4TH
0.75 0.85 0.80 1.61
0.30 0.35 0.36 0.46
0.90 1.01 1.05 1.39
1.13 1.28 0.99 1.64
0.44 0.50 0.46 1.07
0.17 0.19 0.29 0.32
0.50 0.58 0.66 1.09
0.69 0.63 0.54 1.12
0.36 0.42 0.47 0.82
0.35 0.45 0.58 0.57
0.80 0.83 0.54 1.15
0.40 0.36 - ~
0.29 0.37 0.31 0.38
0.93 1.07 0.72 1.54
0.94 0.84 0.70 1.39
0.27 0.24 0.26 0.39
0.47 0.53 0.47 0.79
0.88 0.78 0.67 1.14
0.66 0.65 0.76 1.44
0.65 0.65 0.61" 1.08
0.75 0.83 0.75 1.19
0.76 0.68 0.70 1.30
0.49 0.60 0.63 1.39
1.42 0.89 0.71 1.48
1.24 1.29 1.25 1.60
0.94 1.00 0793 1.42
0.5T 0.39 0.40 0.80
0.83 0.90 1.04 -
0.66 0.65 0.60 1.02
0.86 0.93 0.78 1.51
0.89 1.05 0.76 1.48
0.81 0.57 0.53 1.70
0.13 0.15 0.13 0.16
0.88 0.82 0.69 1.16
0.78 0.66 0.63 1.10
.51 1.11 1.27 1.92
0.18 0.20 0.24 0.17
0.84

0.
0
1
1
0
0.
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0.
0
1
1
1
0
0
0
1
1
0
0
0
0
1

0.
0.

* Weighted average based on number of filters analyzed in each quarter
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- VIII. CLIMATOLOGICAL DATA

Weather is often the most significant factor influencing short term
changes in air quality and also has an affect on Tong-term trends. In
Tables 29 and 30 monthly and annual averages of the 1979 c¢limatological
data from National Weather Service Stations located at Bradley Inter-
national Airport in Windsor Locks and at Sikorsky Memorial Airport near
Bridgeport are compared to "normal" or “"mean" values. These comparisons
show that 1979 was somewhat warmer than a "normal" year, and that pre-
cipitation was 19% above average in Bridgeport and nearly 7% above average
in Windsor Locks. Average wind speed at Bradley was 14% below normal
while it remained nearly unchanged at Bridgeport. Tables 31 and 32
contain climatological data from Windsor Locks and Bridgeport, respectively,
for 1978. More discussion of the meteorological data is included in the
discussions of each pollutant in the earlier sections of this 1979

Annual Summary.

Wind roses for Bradley Airport, Sikorsky Airport, and Newark Airport

have been developed from 1979 National Weather Service surface observations
and are shown in Figures 9, 10 and 11. Wind roses from these stations

for 1978 are shown in Figures 12, 13, and 14. The differences between

1978 and 1979 wind roses were discussed earlier in the trend analysis
section.
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FIGURE 10
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FIGURE 12
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FIGURE 13
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IX. ATTAINMENT AND NON-ATTAINMENT OF NAAQS IN
CONNECTICUT'S AQCR'S

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: 1) Total Suspended
Particulates (TSP); 2) Sulfur Dioxide (SO,); 3) Ozone (03); 4) Nitrogen
Dioxide (NO,); 5) Carbon Monoxide (CO); and 6) Lead (Pb).” Table 33
shows the a%tainment/non—attainment status for the NAAQS's for each
pollutant in each AQCR. The regions are classified as attainment, non-
attainment or unclassifiable. Regions are non-attainment if the region,
or any portion thereof, was in violation of any NAAQS at any time

during 1976, 1977, 1978, or 1979. Unclassifiable regions are ones in
which there were no monitors with which to determine attainment or non-
attainment.
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TABLE 33

CONNECTICUT'S COMPLIANCE WITH THE NAAQS (BY AQCR)

PRIMARY
OR AQCR AQCR AQCR AQCR
SECONDARY NAAQS 41 42 43 44
TSP Primary Annual A X* A, A
24-Hour A X* X** A
Secondary Annual X X X X
24-Hour X X X X
S0, Primary Annual A A A A
Z24-Hour A A A A
Secondary Annual A A A A
24-Hour A A A A
0ZONE Primary 1-Hour X X X X
Secondary 1-Hour X X X X
NO2 Primary Annual A A A A
Secondary Annual A A A A
Co Primary 1-Hour U A X U
8-Hour U X X U
Secondary 1-Hour U A X U
8-Hour U X X U
X = Non-Attainment
U = Unclassifiable
A = Attainment
*  Town of Waterbury only
**  Town

of Greenwich only
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X. SPECIAL STUDIES

A. STATIONARY SOURCE STACK HEIGHT GUIDELINE

This document presents a simple technique through which one can calculate
the appropriate stack height for a source of pollution in order to avoid
an adverse ambient impact. A reasonable worst case meteorology is
assumed and dispersion calculations are presented in graphical form.

The Stationary Source Stack Height Guideline has been incorporated into
Connecticut's new source review procedure and is being used in determining
the minimum stack height required for a new source of pollution to

enable it to meet certain air quality criteria. The operation of a new
source must not prevent or interfere with the attainment and/or maintenance
of any applicable ambient air quality standards, including "Prevention

of Significant Deterioration” (PSD) Timitations. The guideline was
developed with the smaller sources in mind. It applies to pollution
sources which require a State of Connecticut permit to construct and/or
operate (Section 19-508-3 of the Connecticut Regulations for the Abatement
of Air Pollution) and have actual emissions after control equipment of
either sulfur dioxide (S02) or total suspended particulates (TSP) of 15
“tons per year or less. Larger sources will be subjected to a more
intensive ambient impact analysis. This guideline also applies only to
sources with S02 or TSP emissions.

The guideline is designed so that the minimum stack height can be
determined prior to the construction of a new point source. This will
allow for consideration of ambient air quality impacts in the economic
analysis of a proposed source or modification (i.e., which is the least
expensive - control equipment, cleaner fuel, or a higher stack). 1In
most cases, the stack height derived by following this guideline should
be sufficient to enable a source to avoid becoming the cause of Tocal
air quality violations. Copies of the guideline are available from this
Department.
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B. AMBIENT IMPACT ANALYSIS GUIDELINE

The Ambient Impact Analysis Guideline describes the method employed by
the Connecticut Department of Environmental Protection to analyze the
ambient air quality impact (i.e., the increase in pollutant concen-
tration) of a new source of pollution. It is possible for a permit
applicant to follow this procedure and perform his own analysis.
However, the document is intended to be a description rather than an
instruction book. Most permit applicants do not have the computer
facilities or staff to perform the analysis. The primary purpose of
this document is to eliminate the prevalent concept that our ambient
impact analysis is an unreliable incomprehensible "black box" procedure.
In this guideline, we explain the input to the analysis, how it operates,
and the meaning and significance of the results.

The Ambient Impact Analysis Guideline makes it possible to conduct New
Source Review under the provisions of the Clean Air Act Amendments.of

1977 without having to use a computer resource-intensive model and one
year of actual hourly meteorological data.

The Guideline employs a modified version of the atmospheric dispersion
model PTMTP. This version allows direct input of x, y and z coordinates
of up to 85 point sources and 30 receptors and automatically handles the
effects of topography independently for each source-receptor alignment
by making specified adjustments to the plume flow (i.e., the distance
from the plume centerline to the ground). These adjustments depend upon
the magnitude of the terrain differences and the atmospheric stability
conditions.

Since directionally persistent winds often produce the greatest impacts
from a single source or group of sources, the PTMTP revisions include an
automated technique developed to account for reasonably expected wind
persistency for use when actual historical meteorological data are not
available.

Historical ambient data are used to quantify the ambient levels caused
by existing area sources and transport. The average of annual second

high monitored Tevels (sites were grouped by source influence - sites

significantly impacted by existing Tocal point sources were excluded)

are used to create a catalog of existing "bad-day" ambient Tevels for

each town in the State.

The modeled "bad-day" ambient impact(s) of the new source(s) and existing
local point sources are added to the existing "bad-day" ambient level in
the town to determine if the new source will cause the NAAQS to be
exceeded.
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C. PASSIVE SAMPLING ERROR

The current Federal EPA reference method for the determination of Total
Suspended Particulate matter (TSP) in the atmosphere is the high volume
method (hi-vol). The hi-vol sampler is normally operated for a 24-hour
period by drawing air through an 8 x 10 in. glass fiber filter at an air
sampling flow rate of between 40-60 cfm (cubic feet per minute).
Normally, an expended collection filter is picked-up and replaced with a
clean filter some time after each 24~hour sampling interval. Most TSP
samples are presently collected in this manner every 6th day (61 samples
per year). This sampling schedule allows the filter to remain in the
hi-vol for up to 5 days prior to the intended sampling date (the only
day when the hi-vol motor 1is operating) and for up to 5 more days after
sampling is completed. Although sheltered from above, these filters are
exposed to the air and are therefore able to pick-up material by deposition
or chemical reaction (with acid gases such as SOy and NOZ) or lose
material due to wind erosion.

In 1975, as Connecticut was developing the Tow volume sampling device,

an investigation was begun to determine the significance of the potential
errors associated with the partial sampling schedule used by the hi-vol.
This study involved a simple experiment: filters were installed in a
shelter and exposed to the air as in normal sampling, but no motor was
used and no active sampling took place. Material was found to collect

on the filters, thus demonstrating the existence of a "passive sampling
error". Eight samples were collected in this manner and were compared

to co-located regular hi-vol samples. The results indicated that 5% to
28% of the material found on the regular hi-vol samples was collected
during .the period when the regular hi-vol motor was inoperative. However,
this study did not address the entire period in which passive sampling
takes place. This study only involved the passive sampling error which
takes place prior to the operation of the hi-vol motor; the potential

for error after the hi-vol motor is again turned off was not investigated.

In 1976, the passive sampling error study was continued with the analysis

of fourteen passive samples. In order to account for the entire passive
sampling period, the passive sample filter was mounted in the field and
collected under the same schedule as an adjacent hi-vol running under

the every-sixth-day sampling schedule. Thus, passive and hi-vol samples
produced matched pairs of data for analysis. The percentage of each hi-

vol sample that can be attributed to the passive sampling error was
determined for each sampling period by dividing the weight of the material
collected on the passive filter by the total weight of material collected

on the adjacent active hi-vol filter. The above percentages were normalized
by multiplying by [(N-1)/N] to reflect that the hi-vol only sampled
passively for (N-1) of the N sample days. The results implied that the
passive sampling error was responsible for 10% to 20% of the TSP concentration

measured on the active hi-vol.
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The 1976 study also included an analysis of passive sample filters
installed on an inverted hi-vol. These filters collected considerably
less material than the filters obtained from adjacent hi-vols installed
in the normal, upright manner. This study enabled the DEP to conclude
that particle settling is the most important mechanism for adding
material to the passive filter.

In 1977, the passive sampling error study was expanded to include a full
year's worth of data (58 samples). The passive samples and active hi-
vol samples were again collected on the same schedule, producing matched
pairs of data for analysis. The sampling was conducted at the Hartford
003 (Hartford Library) site. Once again, a normalized passive sampling
portion of each TSP sample was determined as described above. The
individual sample percentages were then averaged for the year to give an
annual average passive sampling error. This error was 12.4% at the
Hartford 003 site in 1977 (see Table 34).

The 1977 passive sampling data were also analyzed for monthly and seasonal
patterns. While the size of the passive sampling error oscillated from
month to month, there was a general decline in the size of the error

from the beginning to the end of the year.

In 1978, the passive sampling error study was extended to two additional
monitoring sites. This was done because there was some concern that the
results obtained at the Hartford 003 site would not be typical of the
entire state. The additional sites used were Berlin 001 and Waterbury
123. The sampling was conducted in the same manner as before and normalized
annual average passive sampling error percentages were derived. Since
the passive sampling error was previously found to vary considerably by
season, this 1978 Annual Summary includes data obtained in early 1979 in
order to provide reliable and comparable annual averages for each of the
sites studied. The passive sampling error amounted to 7.9% at Berlin
001, 12.5% at Waterbury 123 and 14.2% at Hartford 003 (see Table 34).
These results indicate that the passive sampling error is smaller at a
rural site than at urban sites, but even at the rural site the error is

of significant size.

A11 the analyses conducted so far indicate that a substantial positive
bias exists in the hi-vol sampling method, but, one aspect of the passive
sampling problem has not been adequately addressed in these studies.

The experimental method described above does not account for the poss-
ibility of wind erosion from the active hi-vol filter. The effect of
wind erosion cannot be discerned from these experiments because both the
active and passive samples are exposed to the air all the time. Even
though both samples are susceptible to wind erosion, the active sample
will have more material available to be lost. Thus, wind erosion has

the potential to introduce a negative bias to the hi-vol sampling method,
perhaps partially compensatinc for the positive bias caused by particle
deposition. In any event, the standard hi-vol sampling method (and
schedule) is susceptible to measurement biases which can result in
incorrect data for the dates being sampled.
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As a result of these passive sampling error studies, the DEP has purchased
an accessory device for each DEP hi-vol which is expected to eliminate

the passive sampling error. These devices consist of a retractable lid
which covers the filter paper except when the hi-vol motor is operating.
Actually, the 1id retracts just prior to the start of the hi-vol sampling
period and returns to cover the filter paper when sampling is completed.
The cover, in its retracted position, is stored beneath the top plate of
the hi-vol shelter and thus does not obstruct normal air flow during the
scheduled hi-vol sampling period. With these devices no particle deposition
can occur before sampling and no particle deposition or loss can occur
after sampling. The first such device was installed early in 1979 on a
hi-vol next to the regular hi-vol at the Hartford 003 site. The data
obtained at this site will be included in the 1980 Apnual Summary.

These retractable 1id devices were installed at all DEP monitoring sites

by January 1, 1980.
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TABLE 34 PASSIVE SAMPLING DATA

HARTFORD 003, 1977

| PASSIVE ~ TOTAL CORRECTION  CORRECTED PASSIVE
# OF DAYS WEIGHT  PASSIVE  RATIO PASSIYE ~ ACTIVE =+ HI-VOL
SAMPLING PERIOD (N) (g) ug/m3_ ((N-1) + N) ug/m HI-VOL %
12/28/76-1/5/77 8 .024 13 7/8° 11.4 23 49.5
1/5-1/12 7 .014 7 6/7 6.0 62 9.7
1/12-1/18 6 .009 4 5/6 3.3 55 6.1
1/18-1/24 6 .018" 9 5/6 7.5 24 . 31.3
1/24-1/28 4 .014 7 3/4 5.3 57 9.2
1/28-2/3 6 .030 16 5/6 13.3 122 10.9
2/3-2/9 6 .014 7 5/6 5.8 41 14.2
2/9-2/17 8 .035 18 7/8 15.8 74 21.3
2/17-2/23 6 .030 16 5/6 13.3 220 6.1
2/23-3/1 6 022 1 5/6 9.2 58 15.8
3/1-3/7 6 .039 20 5/6 16.7 158 10.5
3/7-3/11 4 .025 13 3/4 9.8 121 8.1
3/11-3/18 7 .038 19 6/7 16.3 48 33.9
3/18-3/24 6 .019 10 5/6 8.3 64 13.0
3/24-3/31 7 .033 17 6/7 14.6 57 25.6
3/31-4/6 6 .020 10 5/6 8.3 74 11.3
4/6-4/12 6 .023 11 5/6 9.2 64 14.3
4/12-4/18 6 .040 21 5/6 17.5 178 9.8
4/18-4/21 3 .013 7 2/3 4.7 92 5.1
4/21-4/26 5 .013 7 4/5 5.6 55 10.2
4/26-5/5 9 .034 17 8/9 15.1 97 15.6
5/5-5/12 7 .022 n 6/7 9.4 72 13.1
' 5/12-5/16 4 .022 1 3/4 8.3 127 6.5
5/16-5/23 7 .025 13 6/7 1.1 67 16.6
5/23-5/26 3 .016 9 2/3 6.0 105 5.7
5/26-6/1 6 .033 18 5/6 15.0 88 17.0
6/1-6/10 9 .028 15 8/9 13.3 59 22.6
6/10-6/13 3 .008 4 2/3 2.7 41 6.5
6/13-6/22 9 .025 13 8/9 11.6 87 13.3
6/22-6/28 - - - - - - -
6/28-7/5 7 023 . 14 6/7 12.0 85 14.1
7/5-7/11 6 013 8 ° 5/6 6.7 73 9.1
7/11-7/15 4 .014 8 3/4 6.0 32 18.8
7/15-7/22 7 .023 13 6/7 1.1 73 15.3
7/22-7/26 4 .016 9 3/4 6.8 80 8.4
7/26-8/3 8 .022 13 7/8 11.4 46 24.7
8/3-8/10 7 .018 10 6/7 8.6 80 10.7
8/10-8/15 5 .008 4 4/5 3.2 63 5.1
8/15-8/22 7 .012 7 6/7 6.0 62 11.5
8/22-6/24 2 .004 2 1/2 1.0 70 1.4
8/24-9/2 9 .020 10 8/9 8.9 92 9.7
9/2-9/21 - - - - - - -
9/21-9/27 6 .008 4 5/6 3.3 39 8.5
9/27-9/30 3 012 6 2/3 4.0 69 5.8
6 .013 7 5/6 5.8 40 14.6

9/30-10/6
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PASSIVE ~ TOTAL CORRECTION ~ CORRECTED PASSIVE
# OF DAYS WEIGHT ~ PASSIVE RATIO PASSIVE ~ ACTIVE  + HI-VOL
SAMPLING PERIOD (N) (9) ug/m3  ((N-1) + N) ug/m3 HI-VOL %
10/6-10/12 6 .010 5 5/6 4.2 39 10.7
10/12-10/18 6 .003 2 5/6 1.7 60 2.8
10/18-10/24 6 .010 5 5/6 4.2 79 5.3
10/24-11/1 8 .013 6 7/8 5.3 62 8.5
11/1-11/8 7 011 6 6/7 5.1 75 6.9
11/8-11/14 6 017 6 5/6 5.0 39 12.8
11/14-11/17 3 .006 3 2/3 2.0 66 3.0
11/17-11/22 5 .006 3 4/5 2.4 59 4.1
11/22-11/29 7 .008 4 6/7 3.4 32 10.7
11/29-12/5 6 .008 4 5/6 3.3 54 6.2
12/5-12/14 9 .031 16 8/9 14.2 75 19.0
12/14-12/20 6 .012 6 5/6 5.0 52 9.6
12/20-12/23 3 .006 3 2/3 2.0 34 5.9
12/23-12/29 6 019 10 5/6 8.3 107 7.8
12/28/76-12/29/77
Ava. N 5.98 days Avg. N-1 = 4.98 Avg. % Passive 12.35
HARTFORD 003, 1978
1/18/78-1/24/78 6 .006 - 3 5/6 2.5 27 9.3
1/24-1/26 2 .026 14 1/2 7.0 53 13.2
1/26-2/6 1 .018 9 10/11 8.2 71 11.5
2/6-2/9 3 .017 9 2/3 6.0 20 30.0
2/9-2/14 5 .010 5 4/5 4.0 62 6.5
2/14-2/24 10 .042 22 9/10 19.8 92 21.5
2/24-3/1 5 .016 9 4/5 7.2 80 9.0
3/1-3/7 6 .026 13 5/6 10.8 75 14.4
3/7-3/13 6 .023 12 5/6 10.0 151 6.6
3/13-3/20 - - - - - - -
3/20-3/22 2 .012 6 1/2 3.0 100 3.0
3/22-3/28 6 .029 15 5/6 12.5 47 26.6
3/28-4/3 6 .038 19 5/6 15.8 114 13.9
4/3-4/10 7 .015 8 6/7 6.9 54 12.7
4/10-4/19 9 .040 22 8/9 19.6 103 19.0
4/19-4/24 5 .013 8 4/5 6.4 64 10.0
4/24-5/1 7 .024 14 6/7 12.0 . 74 16.2
5/1-5/3 2 .012 7 1/2 3.5 44 8.0
5/3-5/10 7 .015 9 6/7 7.7 81 19.5
5/10-5/16 6 .033 20 5/6 16.7 27 61.7
5/16-5/22 6 .018 9 5/6 7.5 98 7.7
5/22-5/31 9 .030 17 8/9 15.1 81 18.7
5/31-6/6 6 .023 13 5/6 10.8 107 10.1
6/6-6/12 6 .018 1 5/6 9.2 81 11.3
6/12-6/14 2 .010 6 1/2 3.0 53 5.7
6/14-6/21 7 .025 15 6/7 12.9 87 14.8
6/21-6/27 6 .019 1 5/6 9.2 42 21.8
6/27-7/6 9 .033 20 8/9 17.8 49 36.3




TABLE 34 (continucd)

HARTFORD 003, 1978

PASSIVE TOTAL CORRECTIO . .ECTED PASSIVE
# OF DAYS  WEIGHT PASSIVE  RATIO PASSIVE ACTIVE <+ HI-VOL

SAMPLING PERIOD (N) (g) ug/m3 ((N-1) ug/m3 HI-VOL %
7/6-7/11 5 .018 12 475 9.6 92 10.4
7/11-7/17 6 .015 8 5/6 6.7 76 8.8
7/17-7/21 4 .017 11 3/4 , 8.3 101 8.2
7/21-7/26 5 .020 11 4/5 8.8 39 22.6
7/26-8/4 9 . 028" 18 8/9 16.0 54 = 29.6
8/4-8/8 4 .010 6 3/4 4.5 45 10.0
8/8-8/14 6 .018 12 5/6 10.0 48 20.8
' 8/14-8/21 7 .016 16 6/7 13.7 67 20.5
8/21-8/25 4 .013 6 3/4 4.5 95 4,7
8/25-8/31 6 .021 11 5/6 9.2 75 12.2
8/31-9/7 7 .046 23 6/7 19.7 47 41.9
9/7-9/13 6 .016 8 5/6 6.7 63 10.6
9/13-9/19 6 .008 4 5/6 3.3 28 11.9
9/19-9/25 -6 .007 3 5/6 2.5 35 ' 7.1
9/25-10/3 8 013 i 7/8 5.3 49 10.7
1/18/78~10/3/78

Avg. N = 5.98 Avg. (N-1) = 4.98 Avg. % Passive = 15.69
10/6/77-10/3/78 ‘ '

Avg. N = 6.02 Avg. (N-1) = 5.02 Avg. % Passive = 14.24

BERLIN 001, 1978

4/10/78-4/17/78 7 .006 3 6/7 2.6 40 6.4
4/17-4/21 4 .003 2 3/4 1.5 26 5.8
4/21-4/29 8 .006 4 7/8 3.5 40 8.8
4/29-5/3 4 .009 5 3/4 3.8 23 16.3
5/3-5/10 7 .003 3 6/7 2.6 35 7.3
5/10-5/16 6 017 10 5/6 8.3 40 20.8
5/16-5/24 8 .020 11 7/8 9.6 90 10.7
5/24-5/31 7 .014 8 6/7 6.9 37 18.5
5/31-6/5 5 .012 7 4/5 . 5.6 50 11.2
6/5-6/8 3 012 7 2/3 4.7 54 8.6
6/8-6/15 7 013 7 6/7 6.0 29 20.7
6/15-6/22 7 .008 5 6/7 4.3 55 7.8
6/22-6/28 6 .010 6 5/6 5.0 29 17.2
6/28-7/5 7 .009 5 6/7 4.3 28 15.3
7/5-7/12 7 .005 3 6/7 2.6 57 4.5
7/12-7/17 5 .006 3 4/5 2.4 46 5.2
71/17-7/21 4 - 01 6 3/4 4.5 70 6.4
1/21-7/26 5 .006 3 475 2.4 20 12.0
7/26-8/3 8 .010 5 7/8 4.4 24 18.2
8/3-8/7 4 009 5 3/4 3.8 29 12.9
8/7-8/15 8 .012 6 7/8 5.3 30 17.5
8/15-§/22 7 .006 3 6/7 2.6 27 9.5
8/22-8/28 6 .006 3 5/6 2.5 60 4.2
8/28-8/31 3 .007 4 3/4 3.0 27 11.1
8/31-9/7 7 .0006 3 6/7 2.6 30 8.6
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TABLE 34 (continued)
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PASSIVE TOTAL CORRECTION = CORRECTED PASSIVE
# OF DAYS  WEIGHT PASSIVE  RATIO PASSIVE ACTIVE = HI-VOL
SAMPLING PER10D (N) (q) ug/m3  ((N-1) 2 N) ug/m3 HI-VOL %
9/7-9/13 6 .006 3 5/6 2.5 43 5.8
9/13-9/18 5 .001 <1 4/5 <0.8 20 <4.0 .
9/18-9/25 7 .003 1 6/7 0.9 19 4.5
9/25-10/3 8 .007 3 7/8 2.6 34 7.7
10/3-10/6 3 .002 1 2/3 0.7 26 2.6
10/6-10/12 6 .006 3 5/6 2.5 47 5.3
10/12-10/19 7 .002 1 6/7 0.9 26 3.3
10/19-10/24 5 .007 3 4/5 2.4 60 4.0
10/24-10/31 7 .004 2 6/7 1.7 18 9.5
10/31-11/7 7 .003 1 6/7 0.9 50 1.7
11/7-11/13 6 .003 1 5/6 0.8 48 1.7
11/13-11/17 4 .008 3 3/4 2.3 19. 11.8
11/17-11/24 7 .002 1 6/7 0.9 25 3.4
11/24-11/30 6 .004 2 5/6 1.7 21 7.9
11/30-12/6 6 .003 1 5/6 0.8 24 3.5
12/6-12/12 6 .002 1 5/6 0.8 15 5.6
12/12-12/18 6 .003 1 5/6 0.8 59 1.4
12/18-12/27 9 .004 2 8/9 1.8 27 6.6
12/27/78-1/2/179 6 .002 1 5/6 0.8 12 6.9
4/10/78-1/2/79 ,
‘ Avg. N = 6.07 Avg. N-1 = 5,07 Avg. % Passive = 8.70
BERLIN 001, 1979
1/2/79-1/4/79 2 .000 0 1/2 0.0 23 0.0
1/4-1/10 6 .004 2 5/6 1.7 38 4.4
1/10-1/16 6 007 3 5/6 2.5 27 9.3
1/16-1/23 7. .000 0 6/7 0.0 18 0.0
1/23-1/31 8 .002 1 7/8 0.9 13 6.7
1/31-2/7 7 .012 5 6/7 4.3 30 14.3
2/7-2/13 6 .002 1 5/6 0.8 27 3.1
2/13-2/15 2 .003 1 1/2 0.5 18 2.8
2/15-2/22 7 .005 2 6/7 1.7 60 2.9
2/22-3/1 7 .005 2 6/7 1.7 13 13.2
3/1-3/8 7 .001 1 6/7 <0.9 24 < 3.6
3/8-3/13 5 .000 0 4/5 0.0 45 0.0
3/13-3/19 6 .008 4 5/6 3.3 37 9.0
3/19-3/26 7 .005 2 6/7 1.7 35 4.9
3/26-3/30 4 .004 2 3/4 1.5 34 4.4
3/30-4/4 5 .002 1 - 4/5 0.8 22 3.6
4/4-4/10 6 .006 3 5/6 2.5 17 14.7_
4/10/78-4/10/79
: Avg. N = 5.98 Avg. N-1 = 4,98 Avg. % Passive = 7.86
WATERBURY 123, 1978
4/12/78-4/17/78 .030 15 4/5 12.0 151 7.9
4/17-4/24 - - - - - - -
4/24-5/1 10 .031 16 - 9/10 14.4 94 15.3
5/1-5/3 2 .008 4 1/2 2. 48 4.2
5/3-5/9 6 .021 11 5/6 9. 72 12.7




- WATERBURY 123, 1978

196

PASSIVE ~ TOTAL CORRECTION  CORRECTED PASSIVE
4 OF DAYS WEIGHT  PASSIVE  RATIO PASSIVE ~ ACTIVE =+ HI-VOL
SAMPLING PERIOD (N) (g) pg/m3  ((N=1) + N) ug/m3 HI-VOL A
5/9-5/15 6 .032 18 5/6 15.0 93 16.1
5/15-5/22 7 .023 15 6/7 12.9 116 1.1
5/22-5/30 8 .033 18 7/8 15.8 88 17.9
5/30-6/2 3 .022 12 2/3 8.0 138 5.8
6/2-6/8 6 .037 20 5/6 16.7 49 34.0
6/8-6/14 6 .020 11 5/6 9.2 59 15.5
6/14-6/20 6 .023 13 5/6 10.8 84 12.9
6/20-6/26 6 .023 13 5/6 10.8 57 19.0
6/26-7/3 7 .023 12 6/7 10.3 82 12.5
7/3-7/10 7 .014 7 6/7 6.0 85 7.1
7/10-7/17 7 .022 12 6/7 10.3 82 12.5
7/17-7/20 3 .013 7 2/3 4,7 91 5.1
7/20-7/26 6 .018 9 5/6 7.5 64 1.7
7/26-8/2 7 .023 12 6/7 103 42 24.5
8/2-8/8 6 .016 8 5/6 6.7 44 15.2
8/8-8/14 6 .016 10 5/6 8.3 56 14.9
8/14-8/21 7 017 16 6/7 13.7 57 24.1
8/21-8/29 8 .018 11 7/8 9.6 113 8.5
8/29-9/1 3 .013 8 2/3 5.3 66 8.1
9/1-9/6 5 .015 8 4/5 6.4 68 9.4
9/6-9/12 6 .019 1 5/6 9.2 83 11.0
9/12-9/18 6 .012 7 5/6 5.8 42 13.9
9/18-9/26 8 .010 4 7/8 3.5 47 7.4
9/26-10/2 6 .004 2 5/6 1.7 67 2.5
10/2-10/6 4 .007 3 3/4 2.3 54 4.2
10/6-10/12 6 .01 5 5/6 4,2 43 9.7
10/12-10/19 7 .019 9 6/7 7.7 52 14.8
10/19-10/25 6 .012 6 5/6 5.0 98 5.1
10/25-10/30 5 .007 3 4/5 2.4 34 7.1
10/30-11/6 7 .012 5 6/7 4.3 79 5.4
11/6-11/13 7 011 6 6/7 5.1 91 5.7
11/13-11/17 4 .007 3 3/4 2.3 65 3.5
11/17-11727 10 .017 8 9/10 7.2 81 8.9
11/27-11/29 2 .001 <1 1/2 < .5 43 <1.2
11/29-12/5 6 .026 1 5/6 9.2 219 4.2
12/5-12/11 6 .035 16 5/6 13.3 106 12.6
12/11-12/18 7 .058 27 6/7 23.1 249 9.3
12/18-12/26 8 .066 30 7/8 26.3 176 14.9
12/26-12/29 3 .010 4 2/3 2.7 64 4.2
4/12/78-12/29/78 |
Avg. N = 5.98 Avg. N-1 = 4,98 Avg. % Passive 10.97
WATERBURY 123, 1979
12/29/78-1/4/79 6 .030 13 5/6 10.8 152 7.1
1/4-1/11 7 .055 25 - 6/7 21.4 174 12.3
1/11-1/16 5 .035 15 4/5 12.0 127 9.4
1/16-1/22 6 .021 9 5/6 7.5 33 227
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"PASSIVE TOTAL CORRECTION CORRECTED PASSIVE
# OF DAYS  WEIGHT PASSIVE  RATIO PASSIVE ACTIVE ¢ HI-VO
SAMPLING PERIOD (N) (g9) pg/m3_ ((N-1) 2 N) ug/m3 HI-VOL %

- 1/22-1/29 7 .024 11 6/7 9.4 87 10.8
1/29-2/4 6 .054 23 5/6 19.2 48 39.9
2/4-2/9 5 .029 13 4/5 10.4 78 13.3
2/9-2/15 6 .030 13 5/6 10.8 74 14.6
2/15-2/21 6 .028. 12 5/6 10.0 146 6.8
2/21-3/2 9 .063 28 8/9 24.9 44 56.6
3/2-3/5 3 .003 1 2/3 0.7 35 1.9
3/5-3/12 7 .017 8 6/7 6.9 95 7.2
3/12-3/19 7 .044 20 6/7 17.1 117 14.7
3/19-3/26 - - = - - - -
3/26-3/29 3 .014 6 2/3 4.0 62 6.5
3/29-4/4 - - - - - - -
4/4-4/10 6 .017 7 5/6 5.8 28 20.8
4/10-4/16 6 .017 7 5/6 5.8 31 18.8
4/12/78-4/16/79

"Avg. N = 5.97 Avg. N-1 = 4.97 Avg. % Passive = 12.46
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