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I. INTRODUCTION

This summary of 1976 ambient air quality levels in Connecti-
cut is a compilation of all air pollutant measurements made at
permanent Department of Environmental Protection (DEP) monitoring

sites in the state.

A. Total Suspended Particulate Matter and Sulfur Dioxide Trends

Figures 1 and 2 show the long-term trends of Set I pollu-
tants (particulate matter and sulfur dioxide) concentrations in
Connecticut. In previous Air Quality Summaries data from all the
Total Suspended Particulate (TSP) monitoring sites were included
in developing the trend chart regardless of whether there were
enough data for valid annual geometric means. In this year's
summary the trend chart for TSP is based on those sites which had
valid annual geometric means. Although this approach reduced the
site population size in each year, the frequency distribution of
geometric means did not change to any great extent.

The addition of TSP levels in 1976 to the trend chart shows
a leveling off of the particulate air quality. It should be
noted that the 1976 percentages include the annual geometric
means calculated for the eight background TSP sites where lo-vol
samplers are in operation (see Special Purpose Monitoring Sec-

tion).

Figure 2 shows the sulfur dioxide trend. The most signifi-
cant change between 1975 and 1976 is the increase in the number
of sites with valid annual averages. This expansion in the
monitoring network is responsible for the apparent 1mprovement
in the sulfur dioxide trend from 1975 to 1976. However, it can
be seen from the trend chart that there has been a 1ong~term im-
provement in sulfur dioxide levels. The secondary annual standard
was not exceeded at any of the twelve 51tes in 1976 and only 5
sites have levels between 40 and 60 ug/m?3.




FIGURE 1
TOTAL SUSPENDED PARTICULATE MATTER TREND

Percent of all sites in each concentration range

(1) Primary Annual Standard 75 pg/m3
(2) Secondary Annual Standard 60 ug/m?
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FIGURE 2
SULFUR DIOXIDE TREND
Percent of all sites in each concentration range

(1) Primary Annual Standard 80 pg/m?
(2) Secondary Annual Standard 60 pg/m?
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B. 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 lines
to the System 7 unit located in the DEP Hartford office. The
data are then compiled into 24-hour summaries twice daily. The
telemetered sites are located in the towns of Bridgeport, Danbury,
Derby, Enfield, Greenwich, Groton, Hartford, New Britain, New
Haven, Stamford, and Waterbury The twelfth telemetered site is
schediiled to become operational in 1977 in the town of Middletown.

Measured parameters include the pollutants sulfur dioxide,
particulates (COHS), carbon monoxide, ozone, and meteorological
data consisting of wind speed and wind direction, wind horizontal
sigma, temperature, dew point, precipitation, barometric pressure
and solar radiation.

The real-time capabilities of the System 7 telemetry network
have enabled the Air Monitoring Unit to report the Air Quality
Index for 12 towns on a daily basis while keeping a close watch
for high pollution levels which may occur during adverse weather i
conditions throughout the year.

The complete monitoring network used in 1976 consists of:

63 Total Suspended Particulate sites
16 Sulfur Dioxide sites

12 Ozone sites

43 Nitrogen Dioxide sites

12 Carbon Monoxide sites

In April, 1976 a major revision to the network was completed
which reduced the total number of monitoring sites. A complete
description of all permanent air monitoring sites in Connecticut
operated by DEP in 1976 is available from the Department of
Environmental Protection, Air Compllance, State Office Bulldlng,
Hartford, Connecticut 06115

C. Air Quality Standards

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

Each standard specifies a concentration and an exposure
time developed from studies of the effect of various levels of
the different pollutants.
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D. Pollutant Standards Index

The Pollutant Standards Index (PSI) is a daily air quallty
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, photochemical oxidants and
nitrogen dioxide. The index converts each air pollutant concen-
tration into a normalized number where the National Ambient Air
Quality Standard for each pollutant corresponds . to PSI = 100 and
the Significant Harm Level corresponds to PSI = 500. Figure 3
shows the breakdown of index values for the commonly reported
pollutants in Connecticut. Each day the pollutant with the high-
est PSI value of all the pollutants being monitored is reported,
along with the dimensionless PSI number, and a descriptor word

to characterize the daily air quality.

This information is available to the public each afternoon
from the Connecticut Lung Association in East Hartford, and is
transmitted to the news media by the National Weather Service
with the afternoon forecast over the news service wires.
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E. Quality Assurance

A vigorous and comprehensive Quality Assurance Program for
air quality data encompasses a multitude of activities:

* Personnel training

e 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

« Data recording, documentation, reduction,
validation and reporting

¢« Interagency cross-checks

+ Interlaboratory and instrument audits

The development of the above activities is an ongoing process
in which detailed procedures are issued, constantly reviewed, up-
dated and improved. :

Data quality is a direct function of the implementation of
these activities. In addition, with the advancement of instrument
technology, personnel experience and improved quality control pro-
cedures for the operation, maintenance and calibration of monitor-
ing equipment, the quality of data should improve from year to year
until these advancements are balanced by other factors such as in-
strument degradation due to aging and personnel turnover (this bal-
ance has not yet been reached).

It is essential that data quality be assessed from an impar-
tial source (EPA) that periodically performs quantitative audits
on monitoring instruments, calibration systems, and laboratory
functions. The results of Connecticut's DEP performance are sum-
marized here in an effort to quantify the degree of data accuracy.

Particulates:
-Sample Weights
The EPA procedure of auditing the weighing of :samples: is mo

longer being performed because of a negative bias which exists at
each subsequent weighing due to the loss of particulate matter dur-

ing the sample shivbping process.
-Flow Rates

The second parameter required to determine particulate concen-
trations is the sampling flow rate. Connecticut participated in

-8-




9 EPA audits, each of which contained 5 different flow rates for
a total of 45 data points.

.There were 4 data points which were outside the acceptable
range defined by EPA, all of which were reported high. However,
it should be noted that the unacceptable points were below the nor-
mal operating range of hi-vols. All audited values in the range of

instrument operation were acceptable.
Sulfur Dioxide:
-Continuous Monitors

Nine instruments were audited by EPA during 1976 for a total
of 54 data points. Performing a linear regression analysis on all
these data points (CT vs EPA), produced a linear relationship of
Y = 1.002 X + 0.0048 where Y = Connecticut's values and X = EPA's.
The 95% confidence band for concentrations between 0 and 0.3 ppm
was essentially constant and amounted to *.038 ppm. Put another
way, any values between 0 and .3 ppm, probably deviated by a factor

of no more than -.0332 to +.0428 ppm.

At the end of the year, a comparison was made between our
primary calibration standard, 2 field calibration units and EPA,
Region I's field calibrator. All results were within 5.5% of one
another, well within the range of acceptability.

Ozone:

Instruments at 8 sites were audited by EPA during 1976 for a
total of 46 data points. Performing a linear regression analysis
on all these data points (CT vs EPA), produced a linear relation-
ship-of Y = 1.012 X - .0001 where Y = Connecticut's value and X =
EPA's. The 95% confidence band for concentrations between 0 and
0.4 ppm was essentially constant and amounted to #0.029 ppm. Put
another way, any value between 0 and 0.4 ppm, probably deviated by
a factor of no more than -0.029 to +0.029 ppm, indicating excellent

performance of the instruments and calibrations.

Nitrogen Dioxide:
-Bubblers

Fifteen EPA reagent samples were analyzed at the Environmental
Chemistry Laboratory of the Connecticut Health Department to deter-
mine the accuracy of the analytical procedures. Two values were
barely outside EPA's acceptable range and were 4.3% below and 6.1%
above the mean expected values.




Carbon Monoxide:

Eight monitors were audited in 1976 per EPA's procedures
(DEP personnel sample from 3 tanks of CO in nitrogen, where the
CO concentration of each tank was unknown to them). Results in-
dicate that at the upper end of the instruments' range (38.8 ppm
input), the average reading was 0.5 ppm high with a standard de-
viation of 2.7 ppm. At midrange (18 ppm input) the average dif-
ference was 0.2 ppm with a standard deviation of 1.9 ppm. At
the low end (7 ppm input), the average difference was -0.1 ppm
+1.3 ppm.

In the future, audits will be performed by EPA personnel,
in conjunction with SO2 and 03 audits. '

-10-




II. TOTAL SUSPENDED PARTICULATES

Conclusions:

, In general, measured total suspended particulate (TSP) levels
in Connecticut showed no significant change in air quality in 1976
as compared to 1975 (see Figure 1).

In 1976, 16 sites showed lower annual geometric means than in
1975, with 7 of these decreases being greater than 5 ug/m?. The
geometric means at 18 sites showed increases in 1976 over 1975, 6
of which increased more than 5 ug/m®. When determining compliance
with either the primary or secondary annual NAAQS for TSP the fed-
eral EPA recommends that only sites with at least 5 observations
in each quarter of the year be evaluated. Using this criterion the
primary annual standard was exceeded in Waterbury at site 123
while the secondary annual standard was exceeded at 12 sites in
1976, 5 more than in 1975 (many by a very slight margin).

Table 4 presents 1st and 2nd high 24-hour concentrations re-
corded at each site. There was no violation of the primary 24-
hour standard recorded in 1976. Measured values exceeding the
secondary 24-hour standard were recorded at 12 sites in 1976, 2

less than in 1975.

Discussion of Data:

Table 3 is the product of a computer program listing all
monitoring sites used by the DEP. The data for each site includes
the number of samples taken (generally, a maximum of 61 samples
per year), the geometric mean, 95% confidence limits about the mean,
the standard geometric deviation and statistical prediction of the
number of days in each year the 24-hour primary and secondary NAAQS
would have been exceeded if sampling had been conducted every day.
This analysis, as were the national ambient standards, is based on
the assumption that the particulate data are lognormally distri-

buted.

Because manpower and economic limitations dictate that sampling
- of particulate matter occurs once every sixth day instead of every
day, a degree of uncertainty as to whether the air quality at a site
has either met or exceeded the national standards is introduced.
This uncertainty can be quantified by determining 95% confidence
limits about each of the annual geometric means. For example, (see
Table 3), in Ansonia at site 003 in 1976, 61 samples were taken

and a geometric mean of 59.8 ug/m? was calculated. However, the
columns labeled '"95-PCT-LIMITS" show the lower and upper limits for
a 95% confidence interval of 53 and 68 ug/m?, respectively. This
means that if any other set of 61 samples were taken in 1976 at

this site there is a 95% chance the geometric means would fall be-
tween these limits. Since the national secondary standard for
particulates is within this interval, one cannot be 95% confident
that the secondary standard was met in 1976.

-11-




In Table 2 all 1976 monitoring sites are examined for com-
pliance with the standard using the statistical confidence limit
criteria. The table shows that Waterbury 123 exceeded the primary
annual standard with 95% confidence. It is uncertain whether the
standard was either achieved or exceeded at 3 other sites. The
-table also shows that the secondary standard was exceeded with 95%
confidence at 3 sites. Whether the secondary standard was exceeded
is uncertain at 23 other sites. Comparing this to the results using
the actual measured levels in the conclusions above, the 95% confi-.
dence method includes the same number of sites exceeding the pri-
mary standard and 9 less sites exceeding the secondary standard.

Table 4 presents the second high 24-hour concentrations re-
corded at each site. Although no violations of the primary 24-hour
standard were measured, the statistical projections from Table III
indicate that 3 sites having valid geometric means would have vio-
lated the standard had samples been collected every day. Violations:
of the secondary 24-hour standard were measured at 12 sites in 1976
but again, if samples were collected every day, statistical projec-
tions indicate that 24 additional sites would have recorded viola-
tions of the secondary standard.

Further TSP Work:

In 1977 the Air Monitoring Section will operate high volume
samplers every third day at four locations. See also the Special
Purpose Monitoring section of this report for discussion of Lo-Vol
TSP sampling.

Sample Collection and Analysis:

: Total suspended particulate levels are obtained from High Vol-
ume Samplers. These "Hi-Vols'" resemble vacuum cleaners:in their
operation, with an 8'" x 10" piece of fiberglass filter paper replac-
ing the vacuum bag. The samplers operate every sixth day from mid-
night to midnight.

The matter collected on the filters is analyzed for weight and
chemical composition. The flow through the filter is measured before
and after sampling and the volume of air which has passed through the
filter in 24 hours is calculated. The weight in micrograms (ug) di-
vided by the volume of air in cubic meters (m?®) yields the pollutant
concentration for the day, in micrograms per cubic meter. The chem-
ical composition of the suspended particulate matter is determined
as follows. A standardized strip of each of the Hi-Vol filters col-
lected in each quarter year is cut-out and composited into one sam-
ple. This procedure is repeated three times so that for each site,
three quarterly composited samples are made. One sample is digested
in benzene and the residue is weighed. The weight of this residue
represents the organic material in the sample and the result is re-
ported as the benzene soluble fraction of the TSP in ug/m%. Another
sample is dissolved in water, re-fluxed and the resulting solution

-12-




is analyzed to determine the water soluble fraction of the TSP
using wet chemistry techniques. Results are reported for each
individual constituent of the water soluble fraction in ug/m?.
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 spectronhotometer. Results are reported for

each individual metal in ug/m?3.

-13-
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TABLE 4
Total Suspended Particulates
1976 - Connecticut
24-Hour Concentration

Date
Z2nd 150 260
Site High High 0 100 . - 200 . 300 400
(micrograms per cubic meter)
Ansonia 003 2/24  |e-eeemmeme e 197---
1/7  feemmmmmmm - 174---
Berlin 001 1/13 --66--- l
(3 months)
Bridgeport 001 4/18 |--------- 159----
6/11 [~------- 154--—]
Bridgeport 123 6/17 |------mmmm-a- 195---
2/25 |-memmmmmaa- 191----
Bristol 001 9/15  Jeeeeeeemmeaaa 200--
8/28 |------- 144----
Bristol 004 4/18 e ee------ 150---
5/24 |----- 133----- |
Burlington 001 3/25 - |--55--
(3 months)
Danbury 123 6/11 jem-------- 163---
2/24 |------ 127----
Derby 123 6/11  |-------- 153----
3/25 |------ 138-----
E. Hartford 001 3/1 ---93----
(3 months)
E. Hartford 002 6/11 —emmr-=-150----
4/18 |----104---
E. Windsor 001 2/24  |~------ 144----
(3 months)
Enfield 123 12/20 | ------- 143----
6/11 |------ 128----
Greenwich 001 6/11 | ---=--=-- 151----
4/18 |------- 136----
Greenwich 002 3/19 ~---108----
(3 months)

SECONDARY PRIMARY
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Date

SECONDARY PRIMARY

-20-

2nd 150 260
Site High High 0 100 200 300 . 400
(micrograms per cubic meter)
Greenwich 003 3/25 [|------ 126----
5/6 |----- 121---- |
Greenwich .'004 3/25  |--------- 145-—J
6/11 |------- 137---- |
Greenwich 008 6/11 = |---s------ 177-J---
4719 f--------- 166--]——
Groton 123 4/18  f----- 105---
| 6/11 |----96----
Haddam 002 6/11 f------- 128---
12/20 |------ 109--
Hartford 002 6/11 R F 140-- -
2/25 |------- 125---
Hartford 003 6/11  frm-mmmemeeea- 190---
0 1/13 f-------- 161-----
Hartford 004 2/24 |------ 121---
(3 months)
Hartford 005 '2/24 -=--98----
(3 months)
"Hartford 123 11/26  f----- 100--
(3 months)
Morris 001 2/24 |----- 107---
(3 months)
Manchester 001 6/11 = {(-=------ 139-~--
3/25 |----96----
Mansfield 001 2/24 ---86----
(3 months)
Meriden 002 6711 |------- 143----
1/13 |----- 117----
Meriden 005 3/31  feeememmmmee L 438 ___________________
6/11 |----oomom-- 185----




Date

2nd 150 260
Site High High 0 100 200 . 300 400
(micrograms per cublc meter)
Middletown 003 6/11  [|--=------ 161----
4/18 |------- 124--
Milford 001 6/11  |-==--=-- 151----
4/18 |------ 125---- |
Milford 002 6/11  |---me--n- 136--- |
4718 |------- 134--- |
Naugatuck 001 3/19 |-=------- 142——'
| 6/11 |------- 135---—,
New Britain 003 6/11 = |-------=-==n-- 214 ----
9/15 |------n-- 163--- -
New Britain 004 1/13 ----100---
(3 months)
New Britain 123 2/25 = |-=-=------ 149---
6/11 |-------- 140--—!
New Haven 001 6/11 = J--rm=-mmmmmmmma - 248--=---
< 8/28 |--------- 151---I
New Haven 002 6/11 f----e-m---- 167---
4/18 |------ 132---- |
New Haven 003 2/24 --80----
(3 months) l
I
New Haven 005 1/13 |---------- 160---
(4 months) l'
N. Canaan 001 6/11 B e e 186----
12/14 |----103--- I
Norwalk 001 2/24  |ee----- 138---- |
(3 months)
Norwalk 005 6/11 fe------- 147----
1/7  |----- 144------ |
Norwich 001 6/11 |-------- 150--- -
1/7  |------ 128----
01d Saybrook 001 6/11 f-=---=------ 178----
2/24 |------- 163----7-
SECONDARY PRIMARY
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Date

2nd 150 - 260
Site High High 0 100 200 . 300 400
(micrograms per cubic meter)
Putnam 002 3/19 meme-===150---.L
(3 months)
Stamford 001 2/24  |e--o-- 131----
‘ (3 months) v I
Stamford 003 4/18  |------- 138----
(5 months)
Stamford 004 1/7 --88-----
(3 months)
Stamford 007 12/8  |ee-eea-- 144---
6/11 |------ 139-----
Stamford 123 12/20  f------- 142----
11/26 |=---- 115----
Stratford 001 7/17 |------ 140-----
C4/18 |----- 134-----
Stratford 005 4/18 |-c---- 135-----
2/24 |----- 134-=--- |
Torrington 123 3/25 ____________ 222--mmemno
" 3/19 |rmemee-- 177 =m e
Voluntown 001 3/19 --46- |
(3 months) I
Wallingford 001 2/24  [---eo-- 169----- .
3/19 f---=- 158------- I-
Waterbury 002 6/11 = je------ 1590------
9/15 |--=--- 135----- |
Waterbury 003 2/24 |-------- 175-------
(3 months) l
|
Waterbury 123 2/26 = |--eeesemceaan- 28lcccccmea s
3/25 f-memmena- 256----rmamme
Waterford 001 6/11  |----- 155------- '
4/18 |---92----
Willimantic 001 3/19 --85-----
(3 months)
Winchester 001 2/24  |----- 137--n---
(3 months)
|
SECONDARY PRIMARY
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IITI. SULFUR DIOXIDE

Conclusions:

At no monitoring site in.Connecticut was the primary or
secondary annual sulfur dioxide (SO;) standard exceeded in 1976.

The primary 24-hour ambient Standard for SO2 was not ex-
ceeded in Connecticut during 1976. Milford 002 recorded a vio-
lation of the secondary 24-hour ambient standard for S02.

There was no violation of the 3-hour SO2 standard recorded
at monitoring sites in Connecticut in 1976.

Discussion of Data:

A total of 16 continuous SO2 monitors recorded data in 14
towns during 1976. Eleven of these sites telemetered the data
to the central computer in Hartford on a real-time basis. Suffi-
cient data for valid annual means were recorded at 12 of these
16 sites in the network, up from 5 in 1975.

Method of Measurement:

The Air Monitoring Unit uses several types of instruments to
contlnuously measure sulfur dioxide levels. The coulometric
method is employed by Philips instruments, the flame photometrlc
method by Bendix instruments.

Philips monitoring instruments were used at the following
sites in 1976:

Bridgeport 001 Milford 002
Meriden 002 New Haven 004
Middletown 003

Bendix instruments were used at the following sites in 1976:

Bridgeport 123 - Hartford 123
Danbury 123 New Britain 123
Derby 123 New Haven 123
Enfield 123 Stamford 123
Greenwich 004 Waterbury 123
Groton 123 : :

Connecticut also used modified West-Gaeke sulfur dioxide
bubblers at 26 sites, however, the Department regards all SO2
bubbler data to date as invalid due to problems associated with
the collection, storage and transport of bubbler samples (see
section on Special Studies for further discussion of bubbler data.)

~24 -




TABLE 5
ANNUAL ARITHMETIC AVERAGES OF SULFUR DIOXIDE
AT SITES WITH CONTINUOUS MONITORS

Primary NAAQS 80 ng/md

Town Site Name 1976 1975 1974 1973 1972 1971
Bridaeport 001 City Hall 47 63 42 44 62 76
Bridgeport 002 Fairfield Avenue Fire House -~ - 51 31 54 -
Bridgeport 003 McKinley School - 47 49 50 50 --
Bridaeport 123 Hallett Street 50 -=1 -- - - --
Danbury 123 Western Conn. State College 37 31 --1 -- - -
Derby 123 Dziadik Street 37 -1 -— -- -- --
Enfield 123 Kosciuszko Junior H.S. 26 (42)2 -~ - - -
Greenwich 001 Town Hall Annex -- -- 37 53 45 62
Greenwich 004 Bruce Golf Course 26 --1(29)2 29 33 43
Greenwich 008 Cos Cob Pumping Station - -- 48 55 43 71
Groton 123 Fort Griswold State Park 29 (29)3  -- - - -
Hartford 003 PubTlic Library -- -- 48 69 61 91
Hartford 123 State O0ffice Building 42 -1 -- - -- --
Meriden 002 Stoddard Building (42)2  -- - - -- -
Middletown 003 City Hall --1 -- - == -— -~
Milford 002 Devon Community Center (68)2 50 31 (25)2 -~ -
New Britain 002 City Hall -- --1 - (80)3 120 96
New Britain 123 Lake Street 31 --1 -~ -~ -~ ==
New Haven 004 Community Service Building -=-1 50 40 54 79 84
New Haven 008 Agricultural Station - -- -- 38 41 51
New Haven 123 State Street 50 --1 -- - - --
NorwaTk 005 Health Department - -- 44 50 62 65
Stamford 123 Health Department 45 (50)2 --1  (78)* 90 119
Torrington 123 Franklin Avenue -- --1 - -— -- --
Waterbury 001 City Hall -- -- (56)* 84 93 103
Waterbury 123 Bank Street 31 --1 - - - -

'Insufficient data for valid annual average or estimate (less than 6 months)
’Estimate based on partial data (6 to 9 months)

3Based upon questionable data

“September - December data missing
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TABLE 6
Sulfur Dioxide
1976 - Connecticut
24-Hour Concentration

Date
2nd 260 365
Site High High 0 100 200 300 400
‘ (micrograms per cubic meter) |
Bridgeport 001 2/4 |---eememooon- 213----- |
1/21 |---=-=-mmn- 200---~--- '
Bridgeport 123 1/21 |eeeeemmemmeeeeoa 248----
2/4  |e--mmemm e m e 211-----
Danbury 123 1/21  f---e---- 157-----
: 2/26 |------- 118--
Derby 123 9/11 |------e-aa- 167---
9/12 |-------- 141---
Enfield 123 1/11 ---71--
12/26 [---71--
Greenwich 004 1/21  feeemeemmmeea 200----
1/10 {----- 119----
Groton 123 2/4 -~~--100---
3 : 12/24 |---87----
Hartford 123 1/11 |- eeeeemeea 187------
4/13 |{-------152-----
Meriden 002 2/4 [ P 159----
1/21 |----- 122-~---
Middletown 003 6/16 ---67--
(2 months)
Milford 002 11/16  |--mmmmmmmmm e me e 309
6/14 [----mmmemm e e 299----- -—--
New Britain 123 11/18  |-~------ 129--
12/5 |------ 113--
New Haven 004 2/4  |-----e----- 190---~-
(2 months)
New Haven 123 1/11  |eemeem e e 236-------
1/21 |-----mmmmmmm- 231-------
Stamford 123 1/8  |eeeeeeeas 203-------
1/21 |-----en-- 202---=-=---
Waterbury 123 1/7 |e-ee--- 136----
1/21 |----- 114~~~

SECONDARY PRIMARY
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IV. OZONE

Conclusions:

As in past years, Connecticut experienced very high concen-
trations of photochemical oxidants (measured as ozone) in the
summer months of 1976. At each of the twe ve.monltorlng sites,
levels in excess of ‘the NAAQS of"0.08 ppm wére” frequently recorded,
with one-hour average concentrations occasignally exceeding 0.2

Ppm.

Discussion of Data:

Table§” 8789 " whith aré” summa#y' cormpafisons™of 1976, 1975,
and 1974 ozone data, indicate no discernible downward trend in
ambient oxidant concentrations. In, fact, at. many. sites, 1976
second hlghs and” frequenc1es exceede&‘those In 1975,

In order to gather information which will further the under-

standing of production and transport, as well to provide real-
time data for the daily’ Pollutant Stafidards’ Trd x%- DEP operated
in 1976 a state-wide ozone monitoring network consisting of four

types of sites:

'+ BridgepoTt, Derby, Hartford, own, New Haven
Advection from southwest: Danbury, Greenwich
Suburban: Enfield, Groton“w :
Rural: Eastford, Hamden Mot

Method of Measurement:

The Air Compliance Unit“used cheni Uminesdent instruments to
measure levels of ozone which is the major constituent :of photo-
chemical oxidants in this area. These instruments measure and
record instantaneodus concentra ions. of ozone contlnuously by means
of a fluorescent techniqte ‘rﬁﬁefly“calibraﬁed “these instruments
have been shown to be remarkably reliable and stable.

-29-




TABLE 8
APRIL TO SEPTEMBER OZONE SUMMARY THREE YEAR TREND

Of Days With Maximum Above .08 ppm

Frequenc

Site

Bridgeport 123

Danbury 123
Derby 123

Eastford 001

Enfield 123

Greenwich 004

Groton 123

Hamden 001

Hartford 123
Morris 001
Middletown 003

New Haven 123

1974
1975
1976

-30-




TABLE 9
OZONE
THREE YEAR TREND

Tabulation
Graph of Second
Site ' Second High One Hour Concentration High High
- Aok T?%U — %0
Bridgeport 001 . 285 .260
. 231 .228
.270 .255
Danbury 123 . 225 .200
.241 .233
Derby 123 .290 . 280
.197 .193
Eastford 001 . 253 .223
. 260 . 230
. . 210 .200
Enfield 123 21 218
. 240 L2490
Greenwich 004 .185 .180
250 - .240
244 .228
Groton 123 . 220 .210
.235 .222
.290 .270
Hamden- 001 240 240
, . 306 .221
Hartford 123 .200 . .190
. 242 214
-Primary Standard '
.225 174
Morris 001 .185 . 155
.195 .195
. 365 . 324
Middletown 003 . 325 . 295
.265 . 255
.302 . 287
New Haven 123 . 315 . 310
274 .235
0 . lppm . 2ppm . 3ppm

1974

Key: 1975

1976

-3 -




Bridgeport 123
Danbury 123
Derby 123
Eastford 001
Enfield 123
Greenwich 004
Groton - 123

Hamden 001

Hartford 123

Morris 001
Middletown 003

New Haven 123

Table 10

1976 Ozon

Number of days with 1-hour >.08 ppm

e

April May June _ July August Sept Total
5 3 11 17 15 9 60
6 10 16 13 11 2 58
6 y 17 19 17 7 73
9 9 15 17 16 9 75
7 11 14 9 15 7 63
5 4 13 17 11 6 56
9 11 14 21 17 10 82
7 8 18 16 2 4 55
5 9 13 12 13 8 60
6 8 13 12 6 8 53
3 7 13 13 13 9 58
5 8 13 15 14 5 60
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V. NITROGEN DIOXIDE

Conclusions:

Nitrogen dioxide levels at all sampling sites in Connecticut
were lower than the National Ambient Air Quality Standard of 100
pug/m?, annual arithmetic mean.

Discussion of Data:

There were 43 nitrogen dioxide sites in 1976 as compared to
41 in 1975. The sites are distributed in a network which covers
urban, residential and suburban locations.

The nitrogen dioxide data is presented in Table 12. The
~format is the same used to list the total suspended particulate
data. Note that although the distribution of NO data is lognor-
mal, the annual arithmetic mean is shown for direct comparison

to the NAAQS for nitrogen dioxide. The 95 percent limits and
standard deviation are also arithmetic calculations, but the geo-
metric means and standard deviations were used to give accurate
predictions 6f the number of days the levels of 100 ug/m? and

282 ug/m® would be exceeded at each site if sampling had been con-
ducted on a daily basis. Although there is no 24-hour NAAQS for
NOy, the 282 ug/m?® level was selected because at this level a 2nd
stage air pollution alert is to be declared according to the State
of Connecticut's Administrative Regulations for the Abatement of
Air Pollution, while the 100 pg/m® level was selected as an indi-
cation of how many days per year the annual NAAQS may have been
exceeded if sampling was performed daily.

Sample Collection and Analysis:

The 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 particu-
late instruments. The samples are later chemically analyzed in the

laboratory.
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VI. CARBON MONOXIDE

Conclusions:

The eight-hour NAAQS was exceeded in five urban centers in
Connecticut (New Britain 002, New Haven 007, Norwalk 005,
Stamford 123 and Waterbury 004) but no violations of the one-
hour standard were recorded in 1976.

In generdl, levels recorded in 1976 were slightly lower than
in 1975,

Discussion of Data:

The network in 1976 consisted of 12 carbon monoxide monitors,
one less than in 1975. A review of the network, as part of the
annual State Implementation Plan review, has resulted in several
changes: a new site in Waterbury (004), replacing the former one
(Waterbury 123); the elimination of sites Bridgeport 123, Groton
123 and Hartford 123, none of which were properly placed to re-
cord violations of the standards. Also underway is a relocation
of the Stamford CO site. Improvements were made in the sampling
probe exposure at Bridgeport 004, New Britain 002, and Hartford

009.

CO levels from the past several years were examined to deter-
mine whether the new car CO emission standards had resulted in a
downward trend in measured levels, but no significant changes were
evident.

Method of Measurement:

The DEP Air Monitoring Unit uses instruments employing non-
dispersive infra red techniques 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 length, but
concentrations vary dramatically with inlet exposure and proximity
to traffic lanes.
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VII. SPECIAL MONITORING STUDIES

In an effort to improve monitoring techniques and gain a
better understanding of the ambient air quality in Connecticut,
the Air Monitoring Unit conducted several special studies in
1976. Although a majority of these studies pertained to the air
pollutants for which EPA has established national ambient stand-
ards, some work has been done concerning other recognized pollu-
tants. The following sections will discuss these special studies.

ASBESTOS MONITORING

An ambient air asbestos survey was conducted during late 1975
and early 1976 to define the magnitude of the health hazard posed
by airborne asbestos fibers in Connecticut to provide information
for use in the establishment of an ambient air quality standard
for asbestos at some future time. A newly developed low volume
particulate sampler, which operates continuously for 30-days at
an air sampling flow rate of 4 cfm, equipped with special membrane
filters was used to collect ambient TSP samples for subsequent
chrysotile asbestos electron microscopic determination by the
Batelle-Columbus Laboratories.

Approximately 30 monitoring sites were selected; locations
included "'typical urban sites removed from known sources of asbes-
tos emissions, rural-background sites and stations contiguous to 4
industrial users of asbestos (i.e., manufacturers of friction pro-
ducts, insulated wire and cable, ammunition and molding compounds)
and 3 toll plazas situated at various points along Interstate-95.
Ambient chrysotile asbestos levels removed from asbestos emission
sources in both urban and rural locations were below 10 ng/m?,.
However, asbestos concentrations above 30 ng/m® were measured near
each of the industrial users of asbestos. Furthermore, asbestos
levels adjacent to the toll plazas were also elevated (in the 10
ng/m® to 25 ng/m® range), implicating asbestos emissions from vehi-
cle brake lining decomposition as a significant source of airborne
asbestos fibers.
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TRANSPORT OF PARTICULATE MATTER

Several types of statistical techniques were used to ascer-
tain whether Total Suspended Particulate (TSP) concentrations mea-
sured during 1971-1975 at some 80 sites distributed throughout
Connecticut demonstrated higher values on days when the general
air mass flow was from the New York City Area (NY-Complex) to
Connecticut (i.e., southwesterly wind flow). Over 80% of Connecti-
cut's monitoring sites exhibited significantly elevated TSP concen-
trations during southwesterly wind flow. Only 2 (<5%) locations
failed to demonstrate a SW directional dependency according to any
of the 3 statistical procedures used. Mean TSP concentrations
were 15% to almost 200% higher during periods of persistent south-
westerly wind flow as compared to days when the prevailing winds
were from other directions. On the other hand, both northeasterly
and northwesterly wind flow were associated with lower TSP levels
for approximately one-third of the monitoring sites investigated.

On a short-term basis, the average impact of particulate
transport during persistent SW wind flow varied from 13-to 60 ug/m?,
generally decreasing with distance from the NY-Complex. On a per-
centage basis, the short-term "transport effect" varied from 14 to
69% of '"typical" observed daily TSP levels. The '"transport effect"
demonstrated a statistically significant inverse negative correla-
tion with radial distance from the NY-Complex which further
strengthens the transport hypothesis. On a long-term basis, the
average impact of particulate transport during SW wind flow varied
from 1 to 11 ug/m?®, again decreasing with increasing distance from
the NY-Complex. On a percentage basis, the long-term 'transport
effect" varied from 1.5 to 17.7% of long-term (e.g., l-year, 5-year)

mean TSP levels.

It is strongly recommended that some sort of regional TSP con-
trol strategy be formulated to reduce the transport of suspended
particulates into Connecticut.
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SULFUR DIOXIDE BUBBLER MONITORING

A special study to improve the sample collection efficiency
of the modified West-Gaeke bubbler method during the summer months
was begun in 1976. Previously, it was observed that sample solu-
tions containing SO2 decayed significantly at temperatures over
90°F (up to 40% loss of collected SOy when the solution was ex-
posed to 105°F for 24 hours).

The approach taken was to put the SO2 bubbler unit in a small
refrigerator where the solution .temperature could be controlled at
around 60°F, There were several problems encountered using this
method, the primary concern being excessive condensation in the in-
take tubing during warm humid days. Once condensation forms the
water acts as a scrubber absorbing whatever S02 is present in the
sample air. Condensation was greatly reduced by insulating the
intake tubing and using a two-timer system, which turns on the re-
frigerator only after sampling has begun so as not to pre-cool the
insulation (which would render it ineffective). This two-timer
system also allows the refrigerator to remain on until the samples
are retrieved by field technicians.

Analysis of the few samples taken before the cool weather set
in last fall showed up to 60% improvement in the collection effi-
ciency of the bubbler while sampling on warm sunny days. However,
until further testing is done on this refrigerated system this
summer, - SO2 bubbler data collected during the summer months w111
be suspect due to possible thermal degradation.

Recent improvements by several instrument manufacturers em-

ploying thermoelectric cooling directly to the bubbler tubes
look promising and will be investigated during the coming year.

HISTORICAL TOTAL SUSPENDED PARTICULATE DATA

A tabulation of total suspended particulate data from 1957
through 1976 has been prepared and may be purchased, at cost, from
the Department of Environmental Protection.

-46-




PASSIVE SAMPLING ERROR

Some preliminary investigations by Connecticut DEP staff
members and others had indicated that substantial particulate
matter would be collected on a high volume sampler filter while
the sampling motor was not operating (passive).

A standard high volume sampler filter is typically mounted a
few days before the sampling day (high volume samples run every
sixth day) and retrieved a few days after. The average field time
for our filters is six days. 1In 1976, fourteen passive samples
of seven days duration were analyzed. The average weight increase
was .0157 grams.

Had these samples actually run as high volume (hi-vol) fil-
ters sometime during the seven day period with flows of 50 cfm for
24 hours (2038.8 m®/day) this weight would have added 7.7 ug/m® to
the reported hi-vol measurement (the maximum would have been 15.2
pg/m®). The measured hi-vol average for samples from a nearby
site for the same time period was 55 pg/m®, implying the passive
sampling error results in an over estimate of 10 to 20%.

Inverted filters, placed along side the upright passive sam-
ples recorded very small weight gains. Microscopic evaluation of
the filters indicated most of the particles on the inverted fil-
ters were very small. The staff has concluded, therefore, that
the most important mechanism for passive particulate matter collec-

tion is settling of particulates.

Since neither settlable nor non-sampling-period matter should
be included in a total suspended particulate matter sample, it
appears that most hi-vol measurements have a positive bias. Cor-
rective action requires either electronically operated covers or
more frequent visits to the site by field personnel, neither of
which is possible with current resource limitations. While the
implications are being further considered, the existence of this
error is being accounted for in Air Quality Maintenance Plan devel-
opment.
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LOW VOLUME TSP MEASUREMENTS

As discussed in the 1975 Air Quality Summary, a continuous
30-day low volume (i.e., lo-vol) sampler was developed and field
tested. This low volume sampler, which is enclosed in a shelter
similar to a hi-vol and uses the same glass fiber filter paper,
operates at an air sampling flow rate approximately one-tenth
that used by a standard hi-vol (i.e., 4 cfm as opposed to 40 to
60 cfm). The air flow through the lo-vol is measured by a tem-
perature compensating dry gas meter. The lo-vol measurement 1s
essentially an arithmetic average for the entire 30-day sampling

interval.

In April, 1976 hi-vol samplers at eight monitoring loca-
tions were replaced with lo-vols to provide information concern-
ing background TSP concentrations. The monthly lo-vol TSP
values were adjusted to daily sample period geometric means.

The following table shows the monthly lo-vol sample concen-
trations and the adjusted annual geometric means. These geo-
metric means can be directly compared to those obtained in pre-
vious years by hi-vol sampling at the respective sites.

Since the lo-vol sampler is not a reference or equivalent
method, these data were not included in the routine discussion

of the states TSP air quality.
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April X 32 X 61 47 75 47 52
May 38 39 27 43 51 42 67 40
June ‘ 43 27 34 50 52 48 61. 49
July 32 59 X 31 41 35 37 40
August 42 44 43 35 40 35 34 48
September 29 21 25 26 36 43 28 50
October 26 25 18 20 31 38 15 48
November 28 X 25 22 45 46 21 51
December 31 9 20 24 40 51 25 48
Average 32 23 25 29 41 43 28 47

Note: Units in ug/m?
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CHEMICAL COMPOSITION OF TOTAL
SUSPENDED PARTICULATE MATTER SAMPLES

Annual averages of sixteen compnonents or characteristics of
the particulate matter collected at each sampling location have
been computed for the years 1971 through 1975 and are tabulated
in Table 15. The abbreviations used in the table are defined be-

low. All values shown

per cubic meter except

of acidity.

BE
CD
CR
CuU
FE
PB
MN
NI
ZN
Vv
NO4
S04
NH4
NA
pH
BENZ

are annual arithmetic means in micrograms
for pH, which is a non-dimensional measure

- Berylium

- Cadmium

- Chromium

- Copper

- Iron

- Lead

- Manganese

- Nickel

- Zinc

- Vanadium

Total Nitrates
Total Sulfates
Ammonium
Sodium

- Acidity

Total Benzene Soluables

i
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PUBLICATIONS

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

1. "Particulate Matter Transport', Bruckman, December, 1976.

2. "An Investigation of Long-Range Transport of Ozone Across the
Midwestern and Northeastern U.S.", Wolff, Lioy, Wight, Meyers,
Cederwall, December, 1976.

3. "Transport of Ozone Associated with an Air Mass'", Wolff, Lioy,
Wight, Meyers, Cederwall, March, 1977.

4. '"High Volume Sampling: Errors Incurred During Passive Sampling
Exposure Periods', Bruckman, Rubino, September, 1976.

5. "Asbestos and Mesothelioma Incidence in Connecticut', Bruckman,
Rubino, Christine, February, 1977.

6. "A Comparison of Low Volume and High Volume Particulate Samp-
pling", Bruckman, Hyne, Keever, 1976.

7. "Data Validation and Monitoring Site Review", (part of the
Air Quality Maintenance Planning Process), June 15, 1976.

8. "Air Quality Data Analysis", (part of the Air Quality Mainten-
ance Planning Process), August 16, 1976.

9. '"Monitored Asbestos Concentrations in Connecticut', Bruckman,
Rubino, March, 1977.
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VIII. CLIMATOLOGICAL DATA

Meteorology is often the most significant factor influencing
short-term changes in air quality and also has an effect on long-
term trends. ,

For example, motor vehicle emission control programs have a
long-term effect on photochemical oxidant and carbon monoxide
levels, but large year-to-year changes are more 11ke1y attribut-
able to meteorological differences than to emission changes.

Windroses for Bradley Airport near Hartford and Sikorsky Air-
port in Stratford have been developed from 1976 National Weather
Service surface observations and are shown in the following fig-
ures.

The Bradley Airport Windrose for 1976 shows some departures
from normal: southerly winds occurred 18.8% of the time as com-
pared to a normal of 15.4%; northerly 10.6% compared to normal
14.8%; northwesterly 12.5% compared to normal 9.7%.

The Sikorsky Airport Windrose for 1976 also exhibits some
abnormalities: westerly winds occurred 15.5% of the time in 1976
as compared to a normal of 9.8%; southwesterly winds occurred
9.1% of the time compared to a normal of 7.9%, west northwesterly
11.7% compared to 9.1% normally.
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Figure 9
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WIND ROSE
SIKORSKY MEMORIAL AIRPORT
ANNUAL 1976
WIND FREQUENCY APPEARS BENEATH EACH DIRECTIONAL ABBREVIATION
(Calms are distributed over all directions)
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Figure 10
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WIND ROSE
BRADLEY INTERNATIONAL AIRPORT
ANNUAL 1976
WIND FREQUENCY APPEARS BENEATH EACH DIRECTIONAL ABBREVIATION
(Calms are distributed over all directions) -
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