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L. INTRODUCTION

This summary of 1978 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 measgred TSP Tevel exceeded the primary annual standard
(75 ug/m®) in Waterbury at site 123, and measured TSP levels
exceeded the secondary annual standard (60 ng/m3) at 10 sites
in 1978. No sites recorded measured values exceeding the
primary 24-hour standard (260 ug/m3) in 1978, but 9 sites did
e§ceed the secondary 24-hour standard (150 ug/m3) (see Table
1). _

In general, measured Total Suspended Particulate levels in
Connecticut showed a small, but significant improvement in

1978 as compared to 1977. This improvement is believed to

have been primarily caused by a decreased frequency of southwest
winds in 1978, compared to 1977, which reduced the amount of
TSP transported into Connecticut from the southwest.

2. Sulfur Dioxide (S07)

None of the air quality standards for sulfur dioxide were
exceeded in Connecticut in 1978, Measured concentrations were
substant§a11y below the 80 ug/m3'pr1mary annual standard, the
365 ug/m° 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/m3 secondary annual
standard and the 260 ng/m3 secondary 24-hour standard.

The continued attainment of the S02 standards is primarily
attributable to Connecticut's regulation which restricts the
sulfur content in fuel to .5%.

The results of sulfation rate monitoring show that sulfur
dioxide levels improved significantly from 1977 to 1978.
(However, this improvement was not observed in the data obtained
from instruments that measure SO directly, probably because
there was insufficient data avai%ab]e*in 1977 to compare with
1978.) The general improvement in S0, Tevels was probably
primarily due to improved meteorological conditions, most
notably a decreased frequency of southwest winds and an assoc-
1ated reduction in the transport of S0p.




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 calied photochemical
oxidants. In the past, the two terms have often been used
interchangeably. This 1978 Annual Summary uses the term
"ozone" in conjunction with the new NAAQS to reflect the
changes 1in both the numerical value of the NAAQS and its
definition. :

The new primary T-hour ozone standard was exceeded at all the
DEP monitoring sites in 1978 (see Table 1). ‘

The frequency and magnitude of levels in excess of the 0.]2
ppm ozone standard decreased from 1977 to 1978. Some of this
difference is attributable to the loss of a large amount of
data during July of 1978 due to instrument problems. The
remainder of this apparent improvement in ajr quality may be
real, but only temporary, because it can be attributed to
year-to-year variations in weather conditions. Although the
Federal emission controls on motor vehicles should be bringing
about a yearly reduction in ozone precursor emissions, these
~emission reductions are not large enough to account for the
improvement 1in ozone levels.

Nitrogen Dioxide (NO02)

Measured nitrogen dioxide levels were lower 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

NOy.

A small improvement in NO2 levels took place between 1977 and
1978. Since 60% of the NO2 emissions in Connecticut come from
motor vehicles, some of this improvement could be attributable
to the Federal emission control program for motor vehicles,
but most of the improvement is probably due to meteorological
changes.

Carbon Monoxide (C0)

The primary eight-hour standard of 9 ppm was exceeded at eight
of the nine carbon monoxide monitoring sites in Connecticut
(Bridgeport 004, Greenwich 001, Hartford 012, New Britain 002,
New Haven 007, Norwalk 005, Stamford 020, and Waterbury 004)
in 1978. The number of times the 8-hour standard was exceeded
ranged from twice each at the Greenwich 001 site and the New
Haven 007 site up to 104 times at the New Britain 002 site and
366 times at the Stamford 020 site. Hartford 009 was the only




site that did not exceed this standard.

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 1978 (see Table 1).

No significant change in carbon monoxide levels took place
between 1977 and 1978.

Lead (Pb)

New 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 yig/m3.

The newly promulgated primary NAAQS for Tead (1.5 pg/m3,
calendar quarter average) was exceeded at 16 sites in 1978
(see Table 1).

No significant change in measured concentrations of lead
occurred between 1977 and 1978.
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Trends

Any attempt to assess statewide trends in air pollution Tevels 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 Tevels 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 1968-1978 Total Suspended Particulate .

(TSP) data, to 1968-1978 Sulfation rate/Sulfur Dioxide (S0p) data,

and to 1973-1978 Nitrogen Dioxide (NO2) 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
location 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) 1is
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/S02, and
.NOp 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
nactual 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.




in Connecticut was limited to a sulfur content not to exceed
1.0%. As of September 1, 1972, the sulfur content of the 0il
sold in Connecticut could not exceed 0.5%, and the burning of
o1l 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 S02 levels from 1970 to 1973, such
that all SO, standards have been attained in Connecticut.
During the winter of 1973 to 1974, certain utilities were
given emergency permission to burn higher sulfur oil and coal.
The temporary increase in S0 levels observed in 1974 could
have been ‘due, in part, to this relaxation of the sulfur-in-
fuel limitations.

The Tong-term trend of 802 concentrations, as determined from
the sulfation rate data, Ts shown in graphical form in Figure
2.

No,

The Wilcoxon 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 NO» levels
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 NOo levels occurred between
1975 and 1976. '

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 NO» 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,




TABLE 2

. TSP _TREND, 1968-1978 (WILCOXON SIGNED-RANK TEST)

PAIRED  NUMBER
YEARS - OF SITES
68 17
69 17
69 21
70 21
70 23
71 23
71 40
72 40
72 39
73 39.
73 41
74 41
74 40
75 40
75 31
76 31
76 37
77 37
77 32
78 32

*

AVERAGE OF

SIGNIFICANCE LEVEL

ANNUAL ACTUAL
GEOMETRIC STANDARD TREND AT SIGNIFICANCE

MEANS* DEVIATION 95% level™™ 99% level™™ OF CHANGE

73.6 21.6

66.9 18.6 v v 0.0075

69.0 23.0 :

71.7 25.5 N.C. N.C. 0.2891

67.8 20.6 :

66.2 18.2 N.C. N.C. 0.3458

68.4 22.5 ,

61.9 17.3 ¥ ¥ 0.0013

59.1 13.4

51.9 10.2 ¥ ¥ £0.00005

51.9 11.6

48.3 10.3 v N.C. 0.0143

49.9 10.7

52.3 10.1 4 N.C. 0.0101

52.8 9.8

53.0 9.3 N.C. N.C. 0.7539

54.9 10.4

54,7 10.1 N.C. N.C. 0.7296

55.9 10.7

53.8 10.2 v ¥ 0.0086

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.

moun

Significant Downward Trend
Significant Upward Trend
No Significant Change




TABLE 3

SULFATION RATE/SOp TREND, 1968-1978 (WILCOXON SIGNED-RANK TEST)
AVERAGE OF SIGNIFICANCE LEVEL

, ANNUAL ACTUAL
PAIRED .  NUMBER ARITHMETIC STANDARD TREND AT «x  SIGNIFICANCE
YEARS OF SITES MEANS* DEVIATION 95% leveT™ 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 4 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 v ~ <0.00005
72 38 41.3 6.9
73 38 34.0 4,5 ¥ v <0.00005
73 25 35.4 5,2 ‘
74 25 38.2 6.3 4 + 0.0004 1
74 25 35.9 8.2
75 25 33.2 7.8 ¥ ¥ 0.0002
75 18 -~ 33.1 7.7 :
76 18 33.6 6.0 N.C. N.C. 0.1071
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 ¥ ¥ <0.00005

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

Significant Downward Trend
Significant Upward Trend
No Significant Change

** Key to Symbols:
4
N.C.

nnn

10




TABLE 4

NOp TREND, 1973-1978 (WILCOXON SIGNED-RANK TEST)

AVERAGE OF
ANNUAL
PAIRED  NUMBER ARITHMETIC ~ STANDARD
YEARS  OF SITES MEANS* DEVIATION
73 7 62.0 32.7
74 7 39.7 20.0
74 24 43.5 17.2
75 24 49.6 17.2
75 13 58.0 13.8
76 13 59.4 10.9
76 20 56.9 11.8
77 20 62.2 12.2
77 19 62.3 12.6
78 19 59.2 11.5

SIGNIFICANCE LEVEL
ACTUAL
TREND AT _ SIGNIFICANCE
95% level™~ 99% Jevel™™  OF CHANGE

¢ N.C. 0.0180
4 4 0.0004
N.C. N.C. 0.8140
4 N.C. 0.0158
v N.C. 0.0166

* 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: +
4
N.C.

L T I

11




Figure 1
Total Suspended Particulate Matter Trend
1970 1971 1972 1973 1976 1975 1976 1977 1978

: 1i%
20% 2% 9295

39% 27| 1324 |32

62 48 471 41 |
Legend
Annual Geometric Mean (pg/m>)
0-45
(1) Primary Annual Standard 75 pg/m’
45-60
(2)Secondary Annual Standard 60 gjq/m3
606-75 '
75 -100
# Number of Sites
100 -125

125
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Figure 2
Sulfation Rate /Sulfur Dioxide Trend
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

, 0 ‘
227 | |20% | | 28%

90% 617

867

92%| | ge%

106 7

41 29 36 29 28
Legend ‘

Annual Arithmetic Mean(pq/m3)
0-40 -

%23

(1) Primary Annual Standard 80 pg/m3

(2) secondary Annual Standard 60 yg/m3

+Number of Sites
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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 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, Middletown, New Britain, New Haven, Stamford, and
Waterbury.

Measured parameters include the pollutants sulfur dioxide, partic-~
ulates (COH), 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 Pollutant Standards
Index for 12 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 1978 consisted of:

44 Total Suspended Particulate and Lead (Hi-Vol) sites
11 Total Suspended Particulate (Lo-Vol) sites

15 Sulfur Dioxide sites (Continuous Monitors)

12 Ozone sites

22 Nitrogen Dioxide sites (Bubblers)

9 Carbon Monoxide sites ‘

A complete description of all permanent air monitoring sites in
Connecticut operated by DEP in 1978 is available from the Department
of Environmental Protection, Air Compliance, State Office Building,
Hartford, Connecticut, 06115,

Air Quality Standards

Table 5 Tists 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 Air Quality Standard for each
pollutant corresponds to PSI = 100 and the Significant Harm Level
corresponds to PSI = 500.

Figure 3 shows the breakdown of index values for the commonly
reported pollutants (TSP, S0, and 03) in Connecticut. In

1978, the PSI was reported for the 13 telemetered monitoring

sites in Connecticut (Bridgeport, Danbury, Derby, 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 East Hartford. The number

there is 289-5401.
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F. Quality Assurance

A vigoroug'and comprehensive Quality Assurance Program for air
quality data encompasses a multitude of tasks: '

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

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. However, it

appears that these factors could eventually be outweighed by other
factors such as instrument degradation due to aging, reduction in
resources, and personnel turnover (this turning point has not yet
been reached).

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
0zone < + 10% + 10% to = 20% > + 20%
Carbon Monoxide <+ 5% + 5% to = 15% > + 15%
Sulfur Dioxide <+ 10% - + 10% to = 25% > + 25%
Particulate* <+ 7% £ 7% to = 14% > & 14%
* < * 10% -—— > + 10%

N0,
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.

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 laboratory

% differences based on sampling flow rates
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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 poliutants.

a. Integrating Instruments (24-Hour Sample Either Every 3
Or 6 Days)

1)  Particulates

a) 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
were seven data points, involving four samplers,
which were outside the acceptable range. The
discrepancies ranged from -9% to -20% (DEP
Tower than EPA) but six of the seven values
occurred at flows which were outside the normal
operating range of the instrument.

An analysis of only those 18 audit points

(between 41 and 50 ft3/min.) which fell within

the operating range of DEP's hi-vols, indicated
that DEP's flow rates were consistently Tower

than EPA's (-5.3% on the average). This apparent
negative bias prompted DEP to send its calibrating
orifice (working standard) to EPA Region I in |
Boston for comparative calibration. In contrast |
to the results of the audit using the EPA/RTP

orifice, all results now indicated that DEP's

flow rates were constantly higher than EPA's.

The differences ranged from + 0.3% to + 1.7%

overall and from +0.3% to +1.3% within the DEP

operating range. These apparent minor dis-

crepancies could not be resolved.

b) The 3 and 1 gram weights, which are used for
the Taboratory balance calibrations, were cert-
ified by Connecticut's Consumer Protection
Department, Weights and Measures Division, and
were found to weigh 2.999746 and 0.999942
grams, respectively.

2) Nitrogen Dioxide

Five EPA reagent samples were analyzed at the
Environmental Chemistry Laboratory of the Connecticut
Health Department to determine the accuracy of DEP's
analytical system. Al11 results were within acceptable
Timits and ranged from +3.1% to +6.8% difference.
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b. Continuous Instruments

1

Sulfur Dioxide

Nine instrument audits were performed on the S0»
sampling network, two of which were unacceptable

(+ 18% and + 21% difference). Data for that period
were eliminated and both units replaced. In addition,
an S0, network transformation occurred during the

_year,”in which more reliable instrumentation was

installed. Audits of this new configuration were

all acceptable, having an average difference of
+6.2% and a standard deviation of = 3.5%. Therefore,
with these new instruments, the quality and quantity
of the S0, data should improve in future years.

0zone

During 1978, there were eight 0, instrument audits
performed in Connecticut. Of tﬁese audits, there
was one marginal audit (+ 15%) and two unacceptable
audits (+ 39% and + 53%) which occurred at the
beginning of the ozone season. The unacceptable

data were caused by a faulty calibrator and all data
for that period were rejected. Subsequent audits on
the two problem sites were acceptable; this indicates
that the apparent discrepancy had been resolved.

Carbon Monoxide

a) Six CO instrument audits were performed by EPA
during the year with a total of 20 data points
being documented. A171 variations were less
than 1 ppm or 10% of value, whichever was
greater; i.e., all audit points were acceptable.

b) Thirteen instrument audits were performed by
DEP personnel using three tanks of unknown
concentrations (Tow, mid, and high range)
received from EPA. A1l high values (~40 ppm)
were within acceptable Timits while the midrange
(+17 ppm) had two of thirteen audit points
unacceptable (+ 12% & -22% discrepancy). The
Tow values (in the 5 ppm region) had the tightest
criteria. Three of the thirteen audit points
were unacceptable although the worst discrepancy
was only 1.8 ppm.
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I1. TOTAL SUSPENDED PARTICULATES

Conclusions:

The measured TSP level exceeded the primary annual standard in Waterbury
at site 123 and measured TSP levels exceeded the secondary annual standard
at 10 sites in 1978. No sites had measured values exceeding the primary
24-hour standard in 1978, but 9 sites did exceed the secondary 24-hour
standard.

In general, measured total suspended particulate (TSP) Tevels in Connect-
jcut showed a small, but significant improvement in 1978 as compared to

1977 (see Table 2).

The possible causes of this improvement in TSP levels range from more
favorable meteorology to decreased particulate emissions. One of the

most evident changes in the meteorology was that there were fewer periods
of southwesterly wind flows in 1978 than in 1977. At the National

Weather Service station located near Bridgeport this drop amounted to

18%, and at Bradley Airport located in Windsor Locks, the drop was 11%.

A decrease in frequency of southwesterly winds causes a reduction in the
transport of particulate matter into Connecticut from the New York City
Metropolitan area and the other sources of emissions situated further to
the southwest. As far as decreased emissions are concerned, the increasing
cost of fuel and associated conservation efforts between 1977 and 1978
would be expected to decrease TSP emissions, but these efforts had to
offset a 10-12% increase in degree day heating requirements, a 10-25%
reduction in precipitation (which washes out particulates) and a 3-4%

drop in average wind speed (less wind results in less dilution of emissions)
between 1977 and 1978.

There was a 1% decline in the sale of distillate oil (used primarily in
space heating) in Connecticut between 1977 and 1978, but there was a 13%
increase in the sale of residual oil (used primarily by electric utilities
and industries). Thus, distillate oil sales dropped in spite of the
colder year, indicating considerable conservation in space heating; but
part of the apparent decline in distillate oil combustion may have been
offset by the increased combustion of wood, which causes more particulate
emissions than oil. The utilities and industry were responsible for

most of the increase in sales of residual oil. (Although sales of
residual oil increased by 13%, residual oil burned increased by no more
than 11% because a 2% increase in sales was due to increased stockpiling
by the utilities.)

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).
Exact VMT's for 1977 and 1978 are unknown at this time, but the Connecticut
Department of Transportation expects VMT's to increase each year.

Gasoline sales in Connecticut increased by 1.6% from 1977 to 1978.
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Since most sources of particulates increased their emissions (those that
reduced emissions did so only slightly), and since temperature, pre-
cipitation and wind speed favored increased TSP levels, it is remarkable
that TSP Tevels dropped between 1977 and 1978. The only obvious cause
is the decreased frequency of southwest winds which reduced the amount
of TSP transported into Connecticut from the southwest.

Sample Collection and Analysis:

Hi-Volume Sampler (Hi-Vol): "Hi-Vols" resemble vacuum cleaners in their
operation, with an 8™ x T0" piece of fiberglass filter paper replacing
the vacuum bag. The samplers operate (from midnight to midnight) every
sixth day at most sites and every third day at certain urban stations.

The matter collected on the filters is analyzed for weight and chemical
composition. The air flow through the filter is recorded during sampling.
The weight in micrograms (ng) 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
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
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 residye represents the
organic material in the sample and the result is reported as the benzene
soluble fraction of the TSP, in ug/m3. (This method of determining the
benzene solubles, or organic, fraction of the particulates was used
until 1977 when the analysis for benzene solubles was discontinued
because of health hazards associated with the use of benzene, which is a
carcinogen.) Another sample is dissolved in water, re-fluxed and the
resulting solution is analyzed to determine the water soluble fraction
of the TSP using wet chemistry techniques. Results are reported for
each individual constituent of the water soluble fraction in ug/m3. The
Tast 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/m°.

*The National Air Sampling Network (NASN) every-12+h - 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 00T, Hartford 002, New Haven 001 and 123, and Waterbury
001 and 123.)
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- LorVelume.Sampler: The low-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
flow rate approximately one-tenth that used by a standard hi-vol (i.e.,
4 cfm as opposed to 40-60 cfm). The air flow through the lo-vol is
measured by a temperature compensating dry gas meter. The lo-vol
measurement- 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 1978 both hi-vol and lo-vol particulate samplers
were operated in Connecticut (see Figure 4). Because the Federal EPA

does not recognize the lo-vol instrument as an equivalent to the reference
(hi-vol) method of sampling for TSP, only hi-vol data are analyzed for
compliance with NAAQS.

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 Waterbury at site 123, while the
secondary annual standard was exceeded at 10 sites. In 1978, of the
sites that had valid annual geometric means, 23 hi-vol sites showed
lower annual geometric means than in 1977, with 8 of these decreases
being greater than 5 ug/m3. In 1978, 9 hi-vol sites showed higher
geometric means than 1977, with 2 of these increases being greater than

5 ug/m3.

Historical Data - The DEP's historical file of annual average TSP data
for 1957-1978 1is presented in Table 6. The entire file of historic TSP
data are presented here because some corrections have been made to the
data published in earlier Annual Summaries. This table of historic TSP
data invalidates and replaces all previous compilations. This table
also includes, for the first time, an indication of whether the afore-
mentioned 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
listing 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 61
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-hour 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 log-normally distributed.
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Because manpower and economic lTimitations dictate that hi-vol sampling
for particulate matter can not be conducted every day, a degree of un-
certainty as to whether the air quality at a.site has either met or
exceeded the national standards is introduced. This uncertainty for the
annual standard can be quantified by determining 95% confidence limits
about each of the annual geometric means. For example (see Table 6), in
Wallingford at site 001 in 1978, 61 samples were taken and a geometric
mean of 57.0 ug/m3 was calculated. However, the columns labeled "95-
PCT-LIMITS" show the lower and upper limits for a 95% confidence interval
of 50 and 65 ug/m3, respectively. This means that if a larger (i.e.,
greater than 61 samples) sample set were collected in 1978 at this site
there is a 95% chance that the geometric mean would fall between these
Timits. 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 1978.

In Table 7, the 1978 monitoring sites are examined for compliance with
standards, using the State's hi-vol confidence 1imit criteria. The
table shows that no sites exceeded the primary annual standard with 95%
confidence. It is uncertain whether the primary standard was achieved
or exceeded at 2 sites (i.e., New Haven, site 123 and Waterbury, site
123). The table also shows that the secondary standard was exceeded at
5 sites (i.e., Bridgeport, site 123; Hartford, sites 003 and 123; New
Haven, site 123; and Waterbury, site 123). Whether the secondary
standard was exceeded is uncertain at 13 other sites. Comparing this to
the results using the actual measured levels in the discussion above,
the 95% confidence method shows one less site exceeding the primary
standard and 5 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 no violation of the primary 24-hour
standard recorded in 1978 or 1977. Measured violations of the secondary
24-hour standard were recorded at 9 sites in 1978, 1 more than in 1977.

The 2nd high 24-hour average increased at 12 of the 32 sites which met

the minimum EPA sampling criteria in both 1977 and 1978. 3 of these
increases exceeded 25 ug/m3. The 2nd high 24-hour average decreased at

19 of the 32 sites, and 5 of these decreases exceeded 25 nug/m3. The 2nd
high at one site (Bridgeport, site 123) 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 1978 there would have
been 7 sites with violations of the primary 24-hour standard, and 22
sites with violations of the secondary 24-hour standard. In 1977, only
one site was predicted to have exceeded the primary 24-hour standard and
27 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 years 1970 through 1978 and are
presented in Table 10. (Once again, some corrections have been made to
the chemical analyses data reported in previous Annual Summaries, so the
data presented in this 1978 Air Quality Summary supercede the data
presented in all previous publications.) The abbreviations used in the
table are defined below. ATl values shown are annual arithmetic means,
in micrograms per cubic meter, except for pH.
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#S - Number of Samples ) Vanadium

Al - Aluminum n 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 TSP* Total Suspended Particulates
Ni - Nitkel

Lo-Vol Averages - For 5 years, the DEP has been experimenting and gathering
data with the lo-vol particulate monitor. Lo-vols operate continuously
for 30 day periods. The lo-vol has 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

is with the standard hi-vol. Third, the lo-vol needs less frequent
servicing (12 times/year) than the hi-vol (e.g., 6] 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 lo-vol is that it does not provide
daily samples for direct comparison to the 24-hour TSP standards (although
24-hour averages can be obtained by statistical extrapolation).

In early 1976, hi-vol monitors at 3 remote sites and 5 rural sites were
replaced by lo-vols. The use of the lo-vols made it possible to continue
to obtain data on annual average particulate levels 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, in

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

Arinual averages of the chemical components (and pH) of the lo-vol TSP
have been computed for 1974 through 1978 and are presented in Table 11.
The abbreviations used in Table 11 are identical to those used in Table
10 except for the column which indicates the number of samplies. In
Table 11 this column is headed "#M" to show that the number of samples
and the number of months are equivalent.

* Note that Table 10 gives the arithmetic means of the every-12th-day
_samples that were used in the composites, whereas Table 6 gives
the geometric means of all the scheduled samples.
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TABLE 8

1978 MAXIMUM 24-HOUR TSP CONCENTRATIONS*

*

Units in ug/m3

54

lst 2nd 150 260 '
SITE HIGH HIGH 0 100 200 300 400
.Ansonia-003 12/16. N T r— 183-___F__ !
: 3/18  pm—mmm—- 182~ =mtemm l
Berlin-001 1/26 R S-S P |
5/20 jr===90==- l ]
Bridgeport-001 5/20 |e—een 112-—- | l
8/24  |mm=m- 106-—-
Bridgeport-123 1/5  fremeeeeee 194t l
4/29  |emmmmmee 184--=—-- ‘
Bristol-001 12/16 |ee——— 131-==—- l )
: 5/20  |===~~ 129--——- ]
Bristol-004 5/20 SR |5 b S
3/21  |===102-~==
Burlington-001 8/9 ————O T ———— I
10/23 |~==94———-
Danbury-123 12/16  fem————— 187~ mem
' 3/21 |===-- 124--~- l
Derby-123 8/24  |-m=—==- 128~=—~ |
5/20 |====110==~= I
E. Hartford-002 4/2 = |-==—e——— 176===~f—— l
12/16 |====123===- l
Enfield-123 5/20 SR . ¥ - S
12/16 |=-=-90-—- ]
Greenwich-001 3/21 |ee———— 146==m———m |
8/24 |====128-——=——~
Greenwich-003 3/21,  ee—e— 132==——- I
3/15  |~==-- 129=—=mx '
Greenwich-04 .8/24  feee- 128mmmmm
6/7  F=-99-———- '
Greenwich-08 7/13 o e——— 159=m———mm - l
7/7 b=——- 124~--- |
SeCQndary Primary




TABLE 8 (continued)
1sT 2ND 150 260
SITE HIGH HIGH O 100 200 300 400
- i - . s

Groton-123 8/30  jeememe—— 129---- |

5/20 |-—=84-—- |
Haddam~002 4/2 = 9 3 |

5/20 p===92-—- ]
Hartford-002 8/24  pe————- 152————%

5/20 p--—- 117--==
Hartford-003 12/7 eemeeeeem 209—4 ______

1/11 pF-===- 160~=~—=—-
Hartford-123 3/21 peeee———e 157-—-L

5/20 |f=—=—m 148=—==mm |
Manchester-001 5/20 - ——==113=—— |

3/9 f---92--- I
Meriden-002 12/16 = beme——— 177____L__

3/9 p-—-— 122--- ;
Meriden-005 7/19 . pee—e—— 134--- ,

3/21 fp=———m- 131-—- l'
Middletown-003 8/24 e ) F A ——

7/19  |=e———- 135-~——— |
Milford-001 5/20 feeeee 124--= |

6/19 F=—-98=——- |
Milford-002 5/20  [e=——- 105===~ I

10/23 p=m——- 105=~- :
Morris-001 7/22 e 121---= |

8/9 =79 == |
Naugatuck-001 12/16  fe—eee 148———mmm |

3/9 pee—e 116———= |
N. Britain-123 >l2/7 ————————— 220___L ______

1/5 f-———= 164=—mm—m=
N. Haven-002 5/20 Lo 132ccee |

8/24 {——-- 124—- |
N. Haven=-123 12/7 e 229_4 ________

1/5  |remm————— 212-m = m e
Norwalk-005 5/14 0 | X o1 T —

7/13 e 162=—m—mn -
Norwich-001 5/20 o e O ] ot e ;

12/16 l-~=91=-~- .

Secondary  Primary
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TABLE 8 (continued)

: 1sT 2ND 150 260
SITE HIGH HIGH 0 100 200 300 400
O. Saybrook-001 1/26 IR, 7', T — ‘

3/15 e =105=——~
Stamford-007 8/24 === 150 ===

5/20 |pe==-- 145~===—=~
Stamford-123 5/20 - 152

3/21 |p===130===—=-
Stratford-001 5/26  |ee——— 18l===m=—m ———

6/7  |fmm——m 135=—=—m |
Stratford-005 5/20 fe=———- 122 mmm l

3/15 |==—- 119==—-
Torrington-123 4/2 e 220—=———= F—f_"'" |

: 3/18 pe————- 217 ———m—m

Voluntown=001 6/1 e 7 3

5/20 ——=T71==
Wallingford-001 12/16 = |f===—= 178-—=~—- S

3/9 e 136
Waterbury-002 11/10 = e 416—-1 ________________

11/4  |fr=——————— P
Waterbury-123 1/5 = e 250 b s

12/16 |Jemm—meme e 249~} —mm e |
Waterford-001 5/20 81—~

7/19 ———T7 4~

Secondary  Primary
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III. SULFUR DIOXIDE

Conclusions:

None of the air quality standards for sulfur dioxide (SO,) were exceeded
in Connecticut in_1978. Measured concentrations were suéstantia]1y
below the 80 ug/m3 primary annua] standard, the 365 ug/m° 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 pg/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 SO, levels.
from 1977 to 1978 (see Table 3). This improvement was not eviéent in

the data from DEP's monitors that measure SO2 directly, but this is
probably due to the fact that there was insufficient data available in

1977 to compare with 1978. As with TSP, the general improvement in S02
Tevels (shown by the Wilcoxon Test) was probably caused by the decreased
frequency of southwest winds from 1977 to 1978 and the associated reduction
in the transport of SOz from the southwest.

The continued attainment of the S02 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 1978:
Bridgeport 001 Hartford 123 Milford 002
Greenwich 004 (1 month) Stamford 123

Meriden 001

‘Bendix monjtoring instruments were used at the following sites in 1978:

Bridgeport 123 Groton 123 New Haven 123
(2 months) (2 months) (4 months)
Danbury 123 : Hartford 123 Waterbury 123
(3 months) (2 months) (2 months)
Derby 123 New Britain 123

~ (2 months) (4 months)

Teco instruments were used at the following sites in 1978:

Bridgeport 123 Groton 123 New Britain 123
(10 months) (10 months) (8 months)

Danbury 123 Hartford 123 New Haven 123
(9 months) (9 months) (8 months)

Derby 123 : Middletown 123 Waterbury 123
(7 months) (10 months)

Enfield 123
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Discussion of Data:

Monitoring Network - A total of 15 continuous SO monitors recorded data
in 14 towns in 1978 (see Figure 5). Ten of these 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 10 sites. The averages for
the remainder of the sites represent 50-75% of the possible samp11ng
hours .

Annual Averages - SOp levels were below the annual standards at all

sites in 1978 (see Tab]e 13). The annual average SO, Tevels decreased
from 1977 to 1978 at 6 of .the 15 SQ» monitoring sites. The decrease at
two of these sites exceeded 5 ug/m3 On the other hand, annual average
S02 Tevels increased from 1977 _to 1978 at 8 monitoring s1tes with two of
the increases exceeding 5 ug/m3. The annual average 502 level remained
the same at one site (Greenwich, site 004). These changes do not indicate
any s1gn1f1cant upward or downward trend since many of the annua] averages
(especially in 1977) were based on incomplete data.

Statistical Projections - A statistical ana]ysis 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 SO2 averages to allow direct comparison to the
annual SOy standards. The 95% limits and standard deviations are also
arithmetic calculations. Since the distribution of SO, data tends to be
lognormal, the geometric means and standard dev1at1ons were used to
predict the number of days the 24-hour standards of 260 ug/m and 365
1ug/m3 would be exCeeded at each site if samp11ng 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 SOp data were far better in 1978 than in 1977 although
there were some sites with gaps in the data during the winter months.
Nonetheless, the data indicate, with reasonable assurance, that there

were no violations of the secondary or primary S02 standards in Connecticut.
The statistical pred1ct1on of one day exceeding the secondary 24-hour

502 standard (260 ng/m3) at Hartford site 123 indicates that an increase
in SO0» emissions there might jeopardize the attainment of this standard.
(Two ﬁays over the standard are required for the standard to be violated.)

24-Hour Averages - In 1978, no sites recorded SO, levels in excess of
- the 24-hour standards (see Table 15). The secona high 24-hour concen-
trations increased from 1977 to 1978 at 14 of the 15 SO, monitoring

sites. The increase exceeded 25 ug/m3 at 9 of these sites. The second
high 24-hour concentrat1on decreased at only 1 site and that decrease

was less than 25 nug/m3. The increases noted above are largely attributable
to the additional amount of data available in 1978 compared to 1977.
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" Although there has been some ambiguity in the past, the current EPA

policy bases compliance with the primary 24-hour SOo 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 &5 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 SO7 standards should be based on calendar day averages only. :
Table 16 contains the maximum 24-hour SO2 readings from both the running !
averages and the calendar day averages for comparison. The maximum 5
calendar day readings are roughly 10% lower than the maximum readings

from the running averages.

3-Hour Averages - Measured S02 concentrations were far below the 3-hour
SO2 stan?ard at all DEP monitoring sites in Connecticut in 1978 (see
Table 17).

10-High Days with Wind Data - Table 18 1ists the 10 highest 24-hour
calendar day SO, averages (with the dates of occurrence) for each S0
site in Connecticut for 1978. This table also shows the average wind
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 SOy days occur with south-
westerly winds and most of those days have persistent winds. This
relationship could be caused, at least in part, by SO2 transport; but
this transport is limited by the chemical instability of SO2. In the
atmosphere, S02 reacts with other gases to produce, among other things,
sulfate particulates; so SOp is not Tikely to be transported long
distances. Previous studies conducted by the DEP have shown that,
during periods of southwest winds, levels of S0, 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 SO2 levels and associated meteorological conditions
were investigated further (there were 12 such days). A close look at

these 12 days revealed three important points. First, all 12 days

occurred during the winter months. This can be attributed to more fuel
being burned during the cold weather. Second, 5 of the 12 days had
persistent southwest winds for that calendar day. Third, the other 7

days had persistent southwest winds for at least the 24 hours prior to

. the highest running 24-hour average on that date.
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In summary, high levels of SO, in Connecticut seem to be caused by a

number of interrelated factors. First, Connecticut experiences its

highest S0, levels during the winter months, when there is increased

fuel combuStion. Second, the New York City Metropolitan area, a large
emission -source, is 1ocated to the southwest of Connecticut. Third, south-
west winds occur relatively often in comparison to other wind d1rections
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 S0,

over the New York City area and transport this SO2 into Connecticut,

where the SO, levels will remain high because the“relatively low mixing
heights asso%1ated with the southwest wind will not allow for much
dilution. The levels of transported 302 eventually decline with increasing
distance from New York City as the SOz 1is d1spersed and as it sTowly

reacts to produce sulfate particulates.
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ANNUAL ARITHMETIC AVERAGES OF SULFUR DIOXIDE
AT SITES WITH

TABLE 13
1978

PRIMARY NAAQS 80 wng/m3
SECONDARY SAAQS 60 ng/m3 (a)

1978
ANNUAL
TOWN SITE NAME AVERAGE
Bridgeport-001 City Hall 26
Bridgeport-123 Hallett Street 46
Danbury-123 Western Conn. State College 34
Derby-123 Dziadiz Street (34)]
Enfield-123 Kosciuszko Junior High School 29
Greenwich-004 Bruce Golf Course (34)]
Groton-123 Fort Griswold State Park 23
Hartford-123 State Office Building 35
Meriden-002 Stoddard Building (24)]
Middletown-003 City Hall (34)]
Milford-002 Devon Community Center 31
New Britain-123 Lake Street 23
New Haven-123 State Street 41
Stamford-123 Health Department (29)1
Bank Street 31

Waterbury-123

(a) state of Connecticut Air Quality Standard

1 Estimate based on partial data (50-75%)
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TABLE 15
1978 MAXIMUM 24-HOUR SULFUR DIOXIDE CONCENTRATIONS

DATE* DATE Concentration  (ug/m3)
18T 2ND 260 365
SITE HIGH HIGH 0 100 200 300 400
Bridgeport-001 12/16/11 b ] 42 e ]
01/24/18 p=—mn 130==m—m
Bridgeport-123 ~01/06/10 =  p-—mm=—e=- by AT
‘ 12/13/10 pmmm———m 196mmmmmm e
Danbury-123 12/13/01 e 154————==~
12/16/23 p====133==—==
Derby~-123 01/13/068 be———m 149 e
01/12/14 f=——n I P—
Enfield-123 01/06/18 fp=—-—- 146-——=—~
02/17/24 p=———m 14]-—mmm
Greenwich-004 02/18/20 R S 15]——mmm
09/16/11 f=mm—mm o F—
Groton-123 o1/10/18  pe———- 131----
02/18/07 p===122===—~
Hartford-123 01/24/23 |fe=———————- 176==—=—
02/18/09 fm—m———e—m 173-——-
Meriden-002 01/24/23  pee————— 166=—=—=——
01/06/11 p=——==—=m I P——
- Middletown-003  02/18/15P = feem—mmeeeo 207 —mmmme
02/18/05 f===m 170=—m—mmmmmme
Milford-002 12/13/08 N, [—— |
01/05/16 f-—-124--===
New Britain-123 01/06/12 = p=-==-= 150===—=~
01/24/18 p=—mm—m 149-=m=== |
New Haven-123 01/06/10 = |fm—m=———————— 230
12/07/09 p-=m—=m—e———— 21 4mmmmm
Stamford-123 02/18/11 = |fpe——m—m—m——eem 230 mmm e
12/13/01 p==—=————m— 195mm— e
Waterbury-123 02/18/05¢ |fe—————mem 156~
02/18/23 pmmmmmmmm 155=—=—

) Secondary Primary
* pate is month/day/ending hour of occurrence

a Non=-overlapping maximum on 01/13/14 = 140 pg/m3
b Non-overlapping maximum on 02/19/05 = 173 ng/m3
Non-overlapping maximum on 02/17/23 = 156 ug/m3
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COMPARISONS OF 1978 FIRST AND SECOND HIGH RUNNING AND

TABLE 16

Site
Bridgeport 001
Bridgeport 123
Danbury 123
Derby 123
Enfield 123
Greenwich 004
Groton 123
Hartford 123
Meriden 002
Middletown 003
Milford 002
New Britain 123
New Haven 123
Stamford 123
Waterbury 123

CALENDAR DAY 24-HOUR S0, AVERAGES

“units = ng/m°

Ist High 1st High 2nd High 2nd High
Running Avg. Calendar Day Running Avg. Calendar Day
142 122 130 106
237 184 196 - 170
154 '153 133 133
149 145 139 130
146 141 141 140
151 142 151 138
131 124 122 105
176 176 173 157
166 166 164 144
207 195 170 144
141 136 124 118
150 139 149 113
239 196 214 189
230 201 195 192 -
180 165 155 143




TABLE 17

1978 MAXIMUM 3-HOUR SULFUR DIOXIDE CONCENTRATIONS

DATE™ | CONCENTRATION (ug/m3)
SITE 1st HIGH 2ND HIGH O 100 200 300 400 , . A 1300
Bridgeport-001 07/26/14 = = |beeemee-- 240~ m o e e I
01/24/09°  feeenen 210~ =m e - |
I
Bridgeport-123  01/06/06 = = = |femecccccmcecee—- 3]5m e mmm e -
gep Yy S A 30T oo :
Danbury-123 12/12/21 peeeeeeee- 194--~aam I
12/16/02  femmmmemm- 197==mmmm |
Derby-~123 01/13/058  fecemeee 159 cmmm :
01/13/07  femmeee- 155--=-- l
Enfield-123 03/10/13  bememmemeeeea 1Y P
' 01/06/16  t-—-—men- 205 mm e |
Greenwich-004 12/13/10  bemmmemmmmm e 273 '
12/07/16  femmmmmmmmmms 208mmcm e '
Groton-123 027177246 fes 189mmmmmmm |
02/17/22  femmmnn- 173===nn- |
|
Hartford-123 12/07/10  fememmmmmemme e 27 b e |
01/24/19  femmmmmemee LY P— |
Meriden-002 01/24/17¢  leemmemmeeem P3| — |
01/24/19  femmmmemmnn- 210-==mnm |
|
Middletown-003 02/18/11 = femmmmmemcemmeee 258cmmmm |
02/18/08  |-=mmmmm- 236mmmmmmmmmmem |
MiTford-002 02/27/17 - bemeecmceamea- P11 |
03/04/10  pe=e=-- 197 =cmmeme e |
New Britain-123 01/24/089  feommmoeeeoo Y A '
01/24/06  |mmemmem————- 203w :
New Haven-123  01/06/09¢ e 333mc e e |
~01/06/07  femmmmmmmemmme 306 -==mmmmmmmmm |
Stamford-123 02/18/07F e Yy I |
02/18/09  f=mmmmmmmrmann P Y — |
f
Waterbury-123 02/03/24 = |feemmccmecceeemeea 1 J |
: 02/17/24  fm=mmmmmmmmem 295 m e '
Secondary
Standard

Do T %

on 01/13/04
on 02/18/01
on 01/24/16
on 01/24/09
on 01/06/10
oh 02/18/06

Date is month/day/ending hour of occurrence
non-overlapping maximum
non-overlapping maximum
non-overlapping maximum
non-overlapping maximum
non-overlapping maximum
non-overlapping maximum

157 ug/m3
182 ng/md
214 ug/m3
237 ug/m3
315 pg/m;
245 pg/m

nnnwnunu
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V. OZONE
Conclusions:

As 1in past years, Connecticut experienced very high concentrations of
ozone 1in the summer months of 1978. At each of the twelve 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 decreased from 1977 to 1978. Some of this difference is
attributable to the Toss of a large amount of data during July of 1978

due to instrument problems. The remainder of this apparent improvement

in air quality may be real, but only temporary, because it can be
attributed to year-to-year variations in weather conditions. Although

the Federal emission controls on motor vehicles should be bringing about

a yearly reduction in ozone precursor emissions, these emission reductions
are not large enough to account for the improvement in ozone levels.

As noted in the TSP section, there was a significant reduction in the
frequency of southwesterly winds between 1977 and 1978. The larger
portion of the peak ozone concentrations in Connecticut is caused by the
transport of ozone and/or precursors (e.g., hydrocarbons and nitrogen
oxides) from the southwest. The decreased frequency of levels in excess
of the ozone standard is at least partially attributable to the decreased
frequency of the southwesterly transport winds. Likewise, the decreased
magnitude of the high ozone levels can be associated with changes in
meteorology. Ozone production is greatest at high temperatures. In
1978, temperatures averaged between 1.5°F and 2.7°F Tless than. in 1977.
More importantly, the daily high temperatures in the summertime were
much Tower in 1978 than in 1977, as exemplified by a drop in the number
of days exceeding 90°F from 26 (in 1977) to 12 (in 1978) at the Bradley
Airport National Weather Service station.

Method of Measurement:

The DEP Aiyr 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.
Properiy 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 1978 a state-wide ozone monitoring network consisting of
four types of sites (see Figure 6):

Urban - Bridgeport, Derby, Hartford, Middletown, New Haven
Advection from Southwest - Danbury, Greenwich

Suburban - Enfield, Groton

Rurat - Eastford, Hamden, 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
poTlutant 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
1978 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 all the
DEP- monitoring sites in 1978, The 2nd highest 1-hour average ozone
concentrations were lower in 1978 than in 1977 at 11 of the 12 DEP ozone
sites in Connecticut. Eight of these decreases exceeded 0.04 ppm. The
2nd highest hourly average increased at the 1 other site from 1977 to
1978, but this increase was less than 0.04 ppm. As stated earlier, this
general decrease in measured ozone levels appears to have been. primarily
caused by. the loss of much of the July, 1978 ozone data (see Table 19)
and the drops in maximum temperature and the frequency of southwest
winds from 1977 to 1978.

Table 19 shows a comparison between the number of days in 1978 with a
maximum hourly ozone reading of greater than the old 0.08 ppm standard
and the new 0.12 ppm standard. This table shows that in 1978 there were
only 1/3 as many days exceeding the new 0.12 ppm standard as there were
exceeding the old 0.08 ppm standard.

The monthly high ozone concentrations for the summertime "ozone season",
and a tally of the number of times the hourly standard was exceeded, are
presented in Table 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 1-hour ozone
averages (and date of occurrence) from the 10-highest days for each
ozone site in Connecticut for 1978. The wind data associated with these
high readings are also presented. (See the discussion of Table 12 in
the T?P section for a description of the origin and use of these wind
data.

Even more of the high 03 levels occurred on days with southwest winds
than was the case with TSP-and SOp. This is expected because there are
ho Tocal sources of ozone; it is all produced by photochemical reactions
in the atmosphere. Since the 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 noted that bright sunshine and
high temperatures are also needed to produce ozone. These conditions
occur most often on southwest wind days, so it is the combination of
pollutant transport and adverse meteorological conditions that produce
the maximum ozone levels in Connecticut.
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TABLE 21

1978 MAXIMUM 1-HOUR OZONE_CQNCENTRATIONS

DATE* CONCENTRATION
‘ (parts per million)
1ST Z2ND .12
SITE HIGH HIGH 0 . 100 .200 .300 .400
' )
Bridgeport-123 7/21/15 e 203--~~=-
5/20/16  fmmmmmnnnn 201------
)
Danbury-123 5/31/14 b 233==mmmmmnm
5/31/15  |femmccmm-n- 211--onm-
Derby-123 6/27/17 T O MA—
6/27/16 |fmmemee- 200-==--==-
]
Eastford-001 5/20/20 peeeee-- 209-~~=cmuun
5/20/19  |mmmmem- JC——
|
Enfield-134 6/27/17  heeeeees 177 e
6/27/18 |mmmn- 1674
Greenwich-004 6/19/15 -----_-----{,250 .........
6/19/14  Femmcmeeen (7 M-
Groton-123 8/15/177  heeeeo. 190=m e
8/15/16 feeeen- 17—
Hamden-~001 6/27/17 o 245
9/21/16  peeeceeee- %30 _________
Hartford-123 712117 e 73|
7/21/18 pemmemeea zqz _______
i
Morris-001 5/31/15 e 186=mmmmen
5/31/16  |a-- 184--d-nca
MiadTetown-003 9/21/16  hemee- 180F{ ......
5/20/18 fmmmm- 162--—-
]
New Haven-123 6/19/14  bemeeeees 230-=====--
7/21/15  peeemeae 2%5 __________

Primarj Standard

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

Conclusions:

Measured nitrogen dioxide Tevels at all sampling sites in Connecticut

were lower than the National Ambient Air Quality Standard of 100 ug/m3,

annual arithmetic mean. A statistical analysis of the data also demonstrates,
with 95% confidence, that every site achieved the annual NAAQS for NOo.

A small improvement in NO, levels took place between 1977 and 1978 (see
Table 4). Since 60% of the NO2 emissions in Connecticut come from motor
vehicles, some of this improvement could be attributable to the Federal
emission control program for motor vehicles, but most of the 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 23 nitrogen dioxide sites in 1978 as
compared to 24 in 1977. 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 1973-1978 1is 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 1978 Annual Summary replace all previous com-
pilations. Also, if minimum EPA sampling requirements were not met in a
given year at a given $ite, an asterisk now appears next to the number
of samples taken at that site.

Annual Averages - The annual average NO, standard was not exceeded in

1978 at any site in Connecticut. In ]998, of the sites that had sufficient
data to compute valid arithmetic means, 5 sites showed higher annual

means than in 1977, with 2 of these increases being greater than 5

ug/m3. In 1978, 14 sites showed lower annual means than in 1977, with

7 of these decreases being greater than 5 ng/m3. Thus, these results
indicate that there has been a general statewide decrease in NOp Tevels.

A continuation of this trend would enhance efforts to maintain the NAAQS
for Nitrogen Dioxide.

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 NOp data tends to be lognormal, the annual arith-

metic mean is shown for direct comparison to the NAAQS for nitrogen
dioxide. The 95 percent 1imits and standard deviations are also arithmetic
calculations, but the geometric means and standard deviations were used
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to gjve accurate predictions of the number of days the levels of 100

ug/m° and 282 ug/m3 would be exceeded at each site if sampling had been
conducteg on a daily basis. Although there is no 24-hour NAAQS for NOo the
282 ug/m° level was selected for this presentation because at this level

a 1st stage air pollution alert is to be declared according to the State
of Connecticut's Administrative Regulations for the Abatement of Air
Pollution. The 100 ug/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 1978 along with the associated wind conditions.
(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 poliutants, NO, levels were high most often when the
winds were southwesterly. But, more so than the other:.pollutants, NO,.
levels 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.

120




121

) \
. HOIMNI3Y
. \N3va) A \ ..&
K \
N R \
X imozY-nr. /
I
g | d¥od 7 Y qucamvis
. p . 4 \ -153 L NYYNYD Y
p g . PR o AN
9 JAIX0IA N3IOCYLIN 8/6T 40 NOILYI01 = L :
SINWN | | Y i
A tgTAANYE )
4.. 1804 3 ‘ %\ NoLM
2 92inbid owos yIoawes \
7 .»45.?-(..»“ 1Vl ~ zopmmz,
}, J¥CdTIW Id 4 / / -
. \ .
- P Ssal N Tnewnud, >
- - NOLSVI N
3 A v i VALY ,. ° ST
" L EIN-27): ¥ S uonyRO \ - H 07314
[} 1 7 Yy 2 \ D -
.. f,zomiz ] \ P \ a g NOLIIMS AT 2] oNiGaIM 4 _zeg
: v.ca%. woose\noin 5% | awosmne VNN o kN
: -AvS 1S3 U LN H ~==EAVHT 0HNOW .
' Voo § 00408 - AU ' quos MSEI--rTTm-s -
D 1 \ Wi x3553 :7,\.- ) \ b T -
D s 1 0w . ,‘ 4 . b - \.. . oo’
B no [} - s’ i i ! I NIAVH f ==
, :Ju" J 4330 4 1 H | HLIMON 1 N
\ 4 pecA I 4 VAR RN 1 : b, Hwon | NMOLMIN M A¥NENYa
NOLONINOLS NOLOND S -NILYM Y ELLTS ~ L OONITI N H VT r
e i z HILSIHD 3 _Lem b : ¥ iad [ Y .meJdu\ nEOmxo \':no
H -, P NPT L oo S PR ol VO NacwwHTy NOD ¢ e -
~~a / - - o wveana anosoNITIYM P~ ; Tﬁm\ ’ e S
~— P -- . HY —ng - a3
TN Guwan . Wvaave " i IRt SO £ AENBHLNOS 1 7 woows Y dN3uau
H ; H H / 3 / N1 /.rl-L. PR Yowan
\ A ITUALNOW | 3 WYOavH I N / J .<w:<z~ : I
NOLSNINOLS % s’ ! i 15v3 - ' A ” ﬁumnmom% - o T\--u-J.--- ' e
HidoN ¥ P Y ' SURLL [REIEH - AuNS p L M3vy
v NOiS3Md g Tl - —— _.w,_n_o_z_ QEIN [, um_zmuxuv-‘ b mJn_ez. Y m__ oaug
————— Y o | SO T o ak SR / “ H AsngsYlvm Y liungxo
1:4,.---._ {volgllon 4 xquomm\ .w NMO1370GIN l-c-J. \ ! |-..n-L.-. ] \\«u»m:mooo; ' C
' . 7 H P ¥3153H370 NOLdWYH ' .' TN '.- ] | .
s ~ - p——
;/1 g H \-: N v isva * ."v -~ ! r-— ~|\. - .. - Q\_.
7 { J P SN ! Q.BM..M N Iy : \ ‘A 2LMe e m— =TT 3
by ~— - N i -
SR - “ \ o ,Jm;zomuf Nw3E b .toﬁo;.. NMOLHZ LM ] Voawoduw
aoMsIED Y Pl \ - { NOLONHLNOS] __ .ot " W3H i MIN ;
/ s . a :u:omom— LRI, BRE i ) i R :So:ﬂ r s
/ > ' v.-.T N T L S SRS ' {o Vo3THLIE 3 B N
7z z R e TUH e Y [l ' -A7d o S S | H M
R & 3n9vHasy L AN 7 AN20H 3 s ! u...:?q .zo»m« Sget-e H L Lo
. .s.llnl._l:k.o v onowaIn N S A u. zo._..z bmm. -Nivdh 181 .ioxl_.t\ 1 /zo.rozimqi..\u
4 3 [ - -oniY ’ l::l.... b . e
’ M [l [ - [«RETERR A M3IN \ - )
-¥3LS $ H ' oty AEOBNOLSYIS hwmiiamt-man 3 .--...-..L.A ’ "
! Y aung Y ane H B M VIBRNT03 ¢ v Xy .o kpeomd NOLONINEYS 5o ' . \
.. QIANIvS \_.mu»zqu. oumn WIHONIM _ “se====y \ H3A0 r.-._, _ - H L NOLNIMHYHY AELCLLE .
i <" Y N .oNy 1 Lo K [ !
. ] } 3 \ H \ e ~een A NOLONHNG, H
1:11: PR 4 ) N ’ _ Quq X - .
.. “ J. f. -t B -y cn.c:ou..flcnoa-:-
IO H 1 N AHIN3AOD Y NOL .mm»mmxuzqz. 1sva NOAY P SO -
- J i H ~ .08 3 PR e ¢
f 7 NA0OE NO4 4 3 Y .r --=1 - PR 4 ;
o (==, ~dWVH g QTRESNEN 5 NONu3A 17 i ﬁ..--...,., ! Quosisv H
. i INdYR ! \-\\\._._ 1 HOSONIM i ! : N h
—emmet S R et o ' ' Winos H H { NOLNYDY }
% 1 ! ] ! ' k- (9 ; ! ! oman TTvmMNE0D?
M - mmessT= S Veea ’
AoNTIN Y H 3GNOANSY | ooy Y b ] gosamm vy ; TS {  NouvHs
4 ' s ] ]
7 ¢ L3ddwod H \ MG St \ 11 “ H — .wn. \ A¥NESAIS; .1\. ! ; H
7 i Q¥od \ H / awv1 ' b wosanm ~ ! --.a--.---» ¥ : ; S S
- A -lSv3 N ¢ [ - N =t [ I
- k) [P g2y N 1 N e t LSv3 SM20T ¢ ) . ’ ‘ L}
WYNIND  bawe- oY ' - NOLONITI3 4 omm ==~ TaosaNM >mz<mu. ! 031 suyHAEYE : ¥3LSIHONIMS ! \
SURSEPE Y ' 5 Pposoioememmon S bbb ._.mqw.. H H R N H
- \ s - I REPLE! ! e ; H
V' ®o0.lsaoom pemedoio) . 1 b J oxewvae S : : AL
. \ ' NGiNn \. w0 4sv1S H \ 4 ~y ; ! H e
NOSAWOHL [ 4 H ’ . ‘ i ‘ :
' | ; 1 suaw ! Q31448 / ONVILMVH ! N00u83703 XI04HONS  Nywnvd | AHNESITYS
1 : / i \ ; i ; ' HLNON
i 1 v ' i L 3 «
1 2. Len P




1 : €1 2s63°61 6¢ 6¢ Q*8¢e 66

7l PALY Ay 13 h 2°¢y 61

1 €l 6%1°072 Le Le B892 39
76041 LE Le L°Q¢ %61

21 s%0°2? g4 2% - 0°8%y 8BS

62 S09°61 o3 0s L°6% 66

&2 S6c°1¢ £a £9 T°¢s 4

S1 L8G® 17 Ly L 1°Ly Ly

Z 6c €e9°¢e? Te 133 g°ee &S
Se Gg%w°6l 25 25 £°16 =0

Qg #80°32 Q9 Q9 1299 66

g6 L09°9¢ 2L 2L G°cdL 86

LG 0lé6°67 oL 0L £°0L 65

LS 760°E€ 2L ZL 0°?ZL =0¢€

€l 91¢°0¢ €9 £9 6£°29 =e T

LG 0TLeL? 2L 2L g°T1L =G

. B ) 461 £e6°%Hg 401 %01 0°%01 267
LS 7728°1¢ Sl SL Lewl io

001 L2°9¢ <8 s8 L°%g LS

2l Ll 162 1¢ 63 69 1°69 LS
62 sG6Z°6¢ 8g 86 0°8% 3q

0z 28°¢2 Lg Ls T®*LS 09

¥4 919°¢? c9 - 569 g°4g %97

VE4 VAN T4 0s cs Le6% =t

0¢ 9390°8¢ 0% 0% £°6¢ 18

+ BE#°GT A L1 €Ll s

I4 6 992"t 2% 2% hedly 3]

eW/on 282 eW/9N 00T NOTAIVIAZQ QLS  ¥2ddn dIMCT ONVIW °Iyv wm;aiqm

HYIAD SAVQ ¥3IA0 SAVQ O S1IWIT-12d-Se
021201C3¥d 31210344

AVWIONIOI--MOTLNYT¥1SIa

ONIYOLINOW 22MYINdW0D 91V 1 39vd NOT17310¥d TVINIWNOYTIANI 40 IN3IW1IWVd43Q PDuH%waZDu

SNOILJ3C0Y¥d TYIILSILVIS ANV SIDVYIAY TYANNY CON 8/6L-£/61

L61
g€L6l

LET
€lé1

BLET
LL6T
QLéET
SLET
YLET
eL6d

8.61
L1661
SL61
SL61

L6l
SL61
€L61

BLET
LLET
9L6T
GLel
YLET
£Lel

9LET
alel
YL61
£lel

dVIA

£0
0

20
20

10
10
10
10
10
T0

€21
€l
€t
€21

€0
0
€0

10
10
16
10
10
10

10
10
10
10

LIS

101ST¥g
101S 148

101S1¥d
101S1¥d

101SI¥g
10LS1¥8
101S1¥8
J01S1¥d
J0LSI¥g
q01SI¥e

1404330 1I%d
1404390148
14043901344
1404390148

140d43201¥d
14042390148
1404390149

140d43901%¥4
140d4330a1¥8
140d43901%8
1404390148
140d43901¥4
13043901IY¥Y

NITY¥3g
NITY3g
NIT¥3g
NITd438

JWYN NMQL

30IX0I0 N3I90YLIN--1NVINTITOd

€¢ 114yl

122



]

4

cW/ON 282

H43IA0 SAVQ
034310344

TVWEONSO I--NOILNAIYLSIq

(¥4
6¢

91

€1
e
kx4

0t

o€
$2
0s

eW/an oot
¥3A0 SAvVQ
d3131034d

09%°¥¢

0Le®s¢
L1942

828°61

266°81
09L°12
120°¢d

92¢°se

wiZ®1¢
8L°L1
Ge1°ed
Y62° L1

S0y °gY
c¥g8°g¢
1ee®s?

9L0°91
121°4%1
lese gl
L91°9¢

2e8°8

0LL°%1
»12°¢l
99%° 11

CLL®L

s06°L?
c£écc1e
Lal~¢ge

NOILVYIA3Q Q1S

ONIYOLIINOW 3INVITIdWOD ¥lV 4

33Vd

2L 0s
9¢ X4
639 LS
€9 25
65 8%
%9 €S
8¢ 9y
KA 1%
19 15
65 19
iy St
6% 6¢
001 Tt
25 8¢
Sy T4
Sy [44
O% he
St 8¢
16 8¢
i1 €
x4 A
Sl &
91 o1
g1 L
09 by
(01 0%
c9 €y
43ddn d3IM0T

SIIWIT-12d~-56

NO1I
(Q3INNILNOD)

€19 =02
9°0% *e 1
2°¢% 9¢g
L°ls %m¢.
L°ES =y
#°8¢6 09
1°2s 9g
G°lYy LS
g8°Gg LS
gess 19
1°1% LS
0°hy x84y
6°G9 £ )
0°GYy 1
2°G¢ =62
S°te 201
0°L¢ 99
9°¢1¢ 09
B ehiy 09
g8°6 x
0°81 16
€21 8¢
g=21 =9
1°11 oAl
1®2¢ LYy
1°¢% 65
Q°%g =61
NV3W °13V¥

S3ITIRWYS

€L6l

9L61
Si6l
HL61

B8L61

LL61
9L61

Gl61

8161
L161
9l61
Gl61

sl61
161

- EL61]

9L61
Si6l
Y161
€6l

Si61
GL61
YL61
£l61

9L61
Gl61
Yl61
gl61

dV3IA

20

10
10
10

€21
€21
€21

€21

el
el
€1
g1

10
10
10

10
10
10
10

10
10
10
10

%0
%0
%0
%0

311IS

‘QYO41dVH 1SV3

Gd041dvH 1SV3
GY0d41d¥vYH 1SV3

QuOdLdvYH LSV3

Ag¥30

Add¥30
A8¥3d

/10 AY¥NENVYQ

Adngnva
AdNGNYQJ
AMNENVYQ
A¥NGNVY A

AdNENYQ
AdNENYd
AYNENYQ

¥Y3ILSIHITI0D
431S3H3I0D
d31S3IH3IT0D
¥31S3H3T0D

NOLINITENG
NOLONIT4Ng
NO19NITYNG
NOLIONITYNd

"I0L1S14d
101S144
T0LSIYE
701S14¥8

JWVYN NMOL

3GIX0IQ N3I2OYLIIN--LINVINTI0d

1231044 IVINIWNDWIANI 40 INIWLYVAIO 1NDTLI3INNOD
ge 11dvl

123



8
0
St
SE
€ St
% Ll

1 001
Z ii
1
01 v i9
B 6el

0¢
EA
L
8

62
Y

0¢
62
0¢
€1
01

en/on 282
¥43AD SAYQ
03431C3¥d

EW/9n 001
d3IA0 SAVGE
G313103¥d

TYWAHONIOI--NOTI1NEGT141SIA

geL®st

s%5° 11
#H3°¢1
916°6¢

66L° 11
618°61

210°81
119°22
€eg*9¢
geZr el
sgs°el
982°19

€2e° 0%
L2e°9¢
1€6°6¢
296° 8¢
31018

6L1°2¢
606° 12
s9¢°1¢
112202

o%L°92
ZET°87

09%°2?
661°17
29%° 17
L18°¢?
962°61

NOILIVIA3Q a1LSs

ONTYO0LINOW JINVITIIWOD ¥iv 13

0s

9%
1%
25

8¢
O%

Y
12
09
09
9%
68

L6
28
Va4
c9
YA

8S
0%
0s
€S

9L
Yl

29
59
8%
19
LS

d43ddnN

0%

1¢
St
le

%eZ
F43

Se
€y
8%
Ly
4%
%S

€L
%9
62
Gh
g

L%
0s
0y
1%

vh
s

4]
S
e
84
8%

d3IMOT

S1IKRII-12d-G6

39vd

NOT13310¥d IviN

e8¢
6°LE
A

6°0¢
6°G€

A 3%
g°8y
6°¢g
Heegg
6°6¢
2°ZL

£°68
£°ed
5°G¢
L°Gs
2°%01

0°Ls
6°65
%1%
G°Hs
€£°2¢

NYIRW °IYV

(Q3NNILNOI) ¢z 314YL

xhE

=Y N
19
LG

=H T
2

09
66
LS
LS
66
l-n O ¢

=2y
4G
4
86
€5

09
65
15

%2h

el
xe e

BG
09
3
s
19

S3ITdWYS

QL6

SLE1
L6l
cLel

1161
L6

BL6ET
Lr61
QL61
sL6l
L61
L6l

Li6l
L61
Slél
%i61
glel

8161
Liol
9LET
SL61

QL6
SLel

8161
LL61
9L61

SL61.

7161

dY 3 A

€21

10
10
10

80
80

%0
0
%0
40
%0
%0

10
10
10
10
10

ell
€21
€zl
€21

10
10

20
<0
20
c0
20

3L1S

NC10Y9
NO10¥9

NOL1GYD
NO10Y9

HJIIMN33¥9
HOIMNI3 Y9

HJIMN3I3¥9

HIIMNII¥DY

HI3IITMN3I3Y9
HOIMN33 49
HOIMN33 49
HJ3IMN3I3 Y9

H3IMN3I3IYD
H2IMNIZ YO
HIIMNITE9
H2IMN3I3Y¥9

H2IMNII ™9,

d1313N3
g1314N3
G1313N3
g13I3N3

YOSOANIM
dOSONIM

Y03 1¥VYH
QY031 dv¥H
JH¥0d1dvYH
QY031 YV H
Q¥0dLdvH

IWVYN

1Sv3
1sSv3

1Sv3
1Sv3
1Sv3
1Sv3
1sv3

NMO 1

30IX0TIA N390YLIN=-iNVLINTII0d

FWNCOYTIANT 40 pzwzbm<awo kDuH»uwZZDu

124



1 329°11 T4 1

01 b68°12 8¢ 97

z €EveLT Iy vz

z ge1°61 ¢ g2

b 1v6°¢T be 527

5 $60°5T 8% o€

5 160°€2 14 o€

€1 o%1°81 s¢ 9z

1 52 L62°0€ 05 be

910°21 €2 91

1 11%°01 L1 21

810°21 12 . 21

L9 149°1¢ 58 69

1 001 . $H2Z°69 101 69

8g L o X zL 65

8¢ 8€0°L2 . 8 19

g 192°¢¢ 801 S

s 0 50%°0€ 8¢ 1%

62 . 19%°¢7 29 0s

S¢ gz1°22 59 €

62 G85° 67 19 %g

z 0s L61°67 09 94

b €6Z°€T LS 66

S 808°91 9% 8¢

91 L0L°12 1g 14

o1 261°81 »g Sh

& 1L1°%1 . Gh 8¢
EW/9N 282  €W/9N 00T NOILVIA3O OLS ¥3ddN  W¥IMOT
W3IAO SAVG  ¥3IAO SAVQ SIIWIT-13d-S6

431310384 (G317103¥d

TYWYIONOOTI--NOILNEIYLSIA

INIYOLINOW 3DONVITAW0D dWIvV 4 mu<&

N
(QINNILINOD

9°18

1°6%
1°9¢
c°8¢%

Z°09

beeg
1°¢9

1%2%
2°9Yy

L°6%
1%

NVIW °I14V

112310344
€2 314Vl

=02
by

=11
1S

el
8¢
65
x6Y

1%
LS
L2

19
0%
29
e

e
pad

=G
¥
86
9¢
09
%Gt

86
i9

09
8%

SITAWYS

161
€L61

al61
SL61
%161

L6l
si6l
Y161
I WA-Nt

slél
161
€L61

8161
L1611
9161

sl6l

8161

B8L61
L1671
5L61
SL61
i61
€L6l

GL61
B8L61
LL61
SL6l

dvV3A

[4¢’
20

10
10
10

10
10
10
10

10
10
10

€21
£l
g2l
el

€0

(40
20
I49;
20
20
r49]

€t
el1

€21
€21

3118

/10

G713 T14SNVNW
13 T3SNVYW

UT313SNVKH
QI3 T4SNVYRW
T3 TJSNYNW

G13I3dHJL1IT
GI3IdH341I1
GI3Id4dHD1II
O13I14H3LI

IN3M
IN3H
INIM

JEd03LY¥VH
QY04 LY VH
Q¥031¥vH
Y04 1YVH

QY03 1¥VH

QY04 1HVH
QY04 14VH
QYO41¥VH
QY04 14VH
QY03 1YVH
0¥0414VH

NO10Y9
NG 10¥9
NO10¥9
NOL1G¥O

IWVYN NMOL

JAIX0IG N390Y1IN--LNVLINTIO4d

TVINIWNONIANI 40 INIWI¥VE3IG LNIDILI3NNG3

125



8¢ 091°g¢ 6L 19 6°LG SS 9Lt61 10 NIAVH MIN

Vi €8 01t1°1¢ é8 L9 B4 L LS : si61 10 , NIAYH M3N
62 0%¢e°se 1A 19 9°99 19 161 10 N3AYH M3N

1 gg 361°8¢ 6L 86 G°gg *BZ €L61 10 NIAYH M3N
153 686°1¢C 89 £5 £°09 i9 BL6T €21 NIViIIdE M3N

&2 »26°61 €S 0s L°%g 19 Lie1 €21 NIV1IYG M3N

K4 1%6°91 74 He 1°6¢ el 9L61T €21 NIVIIYE M3N

se 806°5¢ €L 9% 3°6¢% =91 9L61 20 NIVIIY¥E M3N

3 L9 19%°¢% YL €S c°e9 SS sL6T 20 NIVIIYE M3N
8 86 6€9°¢2¢ LS 1% 6°8% 0% Y161 20 NIVIIdYE M3N
€ % 828°1¢ 95 ot Qe *e 1 3L61 10 . AINLIVONYN
o¢ 0¢ege¢e 09 &y G°hg GS ’ sl61 10 AONLVONYN

L Cs Ly1eHe - Zs 1% £°9% 09 %161 10 AINLYINVYN
& Li g8%°8% €8 9s %69 =LYy £L61T 10 AINLYINVYN
3 2% Fe9°1¢ 85 N 2% Sely 9% €L61 90 . CQY04TIN
8 L9 Sls°te CLE le 9°9¢ el 9L6T1 10 Gd0dTIW
Se ceigeLe 9 25 L°8s 8¢ SL61T 10 Cd03TIW

4 % 6eHe1¢g s 4 Q°6% 09 Y161 - 10 QU03HIW
S 0s Tee°se SL 8¢ s°1s =11 €461 10 . Jd047IW
3% 698°¢? Sl Ly £€°19 =e 1 9L61 €0 - NMOL130QIW

0¢ 19212 29 Z2s 6°55 SS 16T €0 NMOL370Q1IW

K4 £9e°G6¢ 29 0s £°9¢g 65 YL61 €0 NMOL3ITQAIW

St 160°1L2 L9 S 2°9¢ wxh - €L6T €0 NMOL3TQQINW

1 St 19G°%¢ 9s A 8°6% . Ls g8L61 20 NIGTH3W
e 0eeg ve €S 2% 8oLy 09 Li6t 20 NICIY3W

r4 2% 6l¥y°1g 09 . by L°1s %S 9L61 20 N3QI¥3n
1 6¢c leceie %5 6t 9°9% 13 SL61 20 N3GIY3INW
S % £€68°8¢ 15 e L°2% 1% YL6T1T 20 N3ICT Y3
eWw/9an zgge EW/9N 001 NOILVIA3IQ QLS ¥3ddn d43IMO0T  NV3IW °I¥V  S3THWVS  dV3IA  31IS IWYN NMOL

43A0 SAvQ 43A0 SAva 4 SIIWIT-12d-G6

G3L3ICQ3¥d 331710344

TYWIAONIOTI--NOIINEIYLISIa 30IX0I0 N390¥LIN--INVINTI0d

IONIYOLINOW 3IDJNVIIdW0OD ¥ly S 39V d NOI113310¥d J«hzwzzomu>zw 40 IN3IWLEYd3a LNJTLD3INNOD
(QINNILNOD) £z I19VL

126



G

01 001

C1

0s
19

G €11
LG
L 891

88
L
L9

86
eW/90 282

¥Y3A0 SAVO
331710344

EW/2N 001
d3A0 SAVA
031310344

TVHYONSOT-~-NOILNGTIYWLISIa

€11°82
©60°€€

sg8°Ll
&¥8°LS

868°61
820° 1<
oL8°21
620°8¢

e6°61
L60°te
069°0¢
L6y 0t

260°0<
s6e°sl
§9¢°81
6T1°L1
9s¢°81
S62°6¢

SHH°6¢
661°1¢
966°S¢E
106°9¢

1e%°1¢
L%9°%9

90¢g°stE
0L 62
£18°0¢
Lig®¥e

NOTLAVIA3Q QLS

INTYOLINOW 3ONVIIdWOD ¥iV 9

0%
8¢

13 A
101

G
A
i¢
15

49
9L
69
SI

K4
3]
84
8%
0s
L

£
28
€8
26
o8
921

06
98
98
€8

d3ddn

S1IWIT-13d-56

39vd

sy
0¢

8%
s9

44
ve
P4
S

Be
€9
Ss
9%

VA
g4
oy
0%
15
%S

65
99
99
71
59
%6

Y1
1L
1L
89

43M07

£°GL

NVIW °IdV

0s
=6%

=01
1s

+€1
sS
19
=hY

=11
66
19
=61

65
19
65
8¢
19
%S

19
13
LS
LS

09
%6

19
8¢
LS
=6¢

S3TdWVS

sLel
Y161

%161
£l61

9L61
G161
161
€161

9161
si6l
Y161
el61

8L61
L1161
L61
Sl61
7161
gl6ld

8161
L1161
9161
sLéel
%L61

tl6l

8161
LL61
9L61
L161

dY3IA

LO
LO

€0
€0

Z0
[49]

20

20

10
10
10
10

10
10
10
10
10
10

S0
s0
S0
s0

s0
S0

€21
el
ell
10

311IS

QY0 34WVYLS
Q¥03WVLS

GY0dKWVLS
QUOdWVYLS

WYNLNG
W¥YN1nd
WVNL1Nd
WYNLNd

A00Y8AVS Q710
MO0Y¥EAVYS Q10
MNO0YEAYS 410
MNOOUEAVYS Q10

HJIMYON
HJ IMYON
HI IMYON
HJ)IMYON
HIIMYON
HD IMION

HITYMA0ON
ATVMEON
ATVMEON
ATVMYON
ATYMUON
HIVMEON

NIAVH M3N
NIAVH M3N
NIAVH M3N
NIAVH M3N

3WYN NMOL

JQIX0IA N3IO0YLIN--LINVLINTIO0d

NOI12310dd TVIN3WNOYTANT 40 INIWLYVYL3Q LNJTLI3NNOID
(Q3NNILINOD) ¢z 378V

127



4 L9 60L°67 0L LS L°c9 8¢ Y61 10 COAMNEYILYM

€ Z6T1°¢¢ £l GS 0°+9 =8¢ £€l61T 10 ABNGYILYM

668°8 554 L1 ge°e¢ w1 9LeT 10 NMOLINNTIOA

1 69L°91 QZ g1 L°02 % Ste1T 10 NMGINATOA

€01°11 04 1 L°LT 8¢ ¥L61T 10 NMOLNNTIOA

S Liveg? 1¢ &1 T4 4 elel 10 NMOLINNTICA

01 081°02 €S Y B°Ll% LS SL61 €21 /1 NOLISNIWMWOL

01 70e°81 €S KA 8% 8¢ 8L6T €21 NOLIONIYY0L

£l £4%°81 65 0s $°%g 09 Lietl €21 NOLINIYY0L

S $62°81 s 1 Loty LG SLET €21 NO1INIYY0L

g el+°81 - €5 0% S °GH =8¢ G161 €21 NOI9INTI¥YO1

€1 %19°12 LS % 0°6% =62 stéel 10 NOL1ONIYY¥O01L

€1 %9981 1% te 0°L¢ 19 ¥L61 10 NOL1ONIYYO0L

1 Y ellole 29 i 6°1¢% =06 €Lel 10 NOLONI¥YHOL

1 031 IR T A2 3?9 19 Legs 19 861 GO G¥0divdls

1 2% Q6%° L2 09 LY @°es 95 LE6T S0 Qy¥0d41lvdls

86 766 L¢ SL 9 1°69 86 9L61 SO Y041V HLS

86 116°1L¢ 8L 69 0°2L 09 §.61 S0 d031LvyLs

St 82L°92 €L 19 0°L9 0g Yl61 SO Ju¥041lvdlLs

Ll 0%e° 1¥ L8 g9 9l x2S tLel SO QY041 vylLsS

0s 9ts°87 L 65 %G9 19 8L61 ¢21 GY04WY LS

1 Li €22°2¢ 6L »9 AR v 19 Li6T €21 ¥0d4WVLS

Y ste*ged B89 LG GeZg A 9L61 €21 CU04WVLS

L9 00%*1¢ 61 H»9 Q1L LS SE6T €21 404wV LS

Se 661°0¢ L 13 G°¢9 xBY YL6T €21 JuO0dWviS

1 g B61°1e 89 €S £*09 . 19 8161 1O Q40dWY LS

1 8¢ SEL®62 2L 125 6°%9 LS LLET 1O CYO4WYLS

1 % 018°%¢ 6% L% £°gs Gg 9L61 L0 QU0 4WV LS

EW/9N 28¢ EW/ON 001 NOILVIA3Q Q1S  d3ddn 4d3MO0T NV3IW °1d¥  S3I1dWVS ¥¥3IA  3LIS JWYN NMOL
¥3A0D SAvQ d43AC SAvVQ SIIWIT-12d-66

33131Q3¥d G3131034d

IVYWYONOSOI--NOT1INgINiISIa 30IX0IG N390¥1IN--INV1INTII0d

ONIYOLINOW 3INVITIdWOD ¥Iv L 39vd NOIL23104d

.thzwzzomH>2wAuo INIWEHVYEIT 1NDIIL1D3INNCO
(Q3INNILINOD) £z 319Vl

128



®STILSTLIVLS TTVOANNV 3ALLVINIS3dd3d ¥04 3ZIS IN3IDISH4NSNI 40 ¥0 WOONYYE 10N SNIT4WVS 8

8 802°91 £s 63 &°1% =01 9L61 10 JIINVWIOTIM

4 098°¢G1 Ly 0% teey 66 ct61 10 JIAINVWIATIM

el 0L5°61 LYy Le 0°2Z% 19 Yi6T 10 DSTINVWITTIIM

&6<¢ 816°9¢ 19 L% Z°%s =06 £l61 10 JIINVWITTIM

0s | £89°¢d Sl %9 °69 09 8L61 €21 AdNGA3L VM

Z¥ L10°12 LL L9 6°11 19 Li6T €21 AdNEYILVYM

0s 2s¢e°He 1L 09 3°69 09 GL6T €21 A¥NEYILIVM

0¢ »8L°L1 €L €9 1°89 =0 L6l €21 ABNEYILVYM

1 0s 1R 4 38 le #°19 =€l GL6T €O AdNGY3ILVYM

44 A leg®6e »G 6% €°9¢ 06 SL6T €0 AdNGH3I LVM

2 Svgege lL Yy Le°Lsg =el - 9L61 <0 AYNGYILVYM

074 Bel=12 Z2s 2% 1°L% 8¢& slLeT 20 AXNGY31VYHM

I 074 68L°%1 le 4 Ye0g *x0¢ 71,61 20 AdNgdILvM

0¢ 296°1¢ LS Gc g°9y =81 Si61 10 AdNGYILYM

€eW/9n 282 EW/9N 00T NOILVIA3Q C0i1S ¥3ddn ¥3IMOT NV3W °Idv  S3TdWYS ¥v3IA  3LIS FWYN NMOL
Y3A0 SAvVQ 43AC SAVYQ SIIWII-13d-66

G3131C34¥d (31210344

TYWEONSOT--NOTLINEIWISIQ 301IX0I0 N390WLIN--INVINTT0d

ONIYOLINOW 3INVIIIWOD HIV 8 39vd NOT13310¥d TYIN3WNOWIANT 40 INIWLIY¥VL3Q LNDILD3INNOD

(QINNILNOD) €2 Fiavl

129



LL6°0 GO 0 6¥9°0 1LE°D
9°01 £°s £°S g°g
¥°0L s°2 §°% e°1
oze ove oLl ose
BL/48/6 BL/SLV/E 8L/LL/OL BL/9 /8
69 6L 6L 6L
ors° 0 888°0Q 9S.L°Q g8LL°@
o°8 2°9 z°C 16
v ¥ §°§ -1 02
008 09 oSt aig
SEP° 0 €99°@ v06°06 626°0
z°L 0°s £°4 g°8
1°€ g°c z°4 b8
0ZE oe ose 0st
805° @ L2y 0 ys8- o 86€°6
voLL 6°6 0°8 gL
8°g rAk 6°9 82
OL\E 06 or 0Lt
vic°@ 188°@ €£L6°0 L88°0
9°8 6L z°8 6L
0°s rAd} V-] 0L
0.2 ore oT St
BL/BT/LL BL/vE/8 BL/Y /L BL/S /8
6 96 $04 sQ1
S8£°0Q ope-Q 95L°0 696°0
8°9 0°9 z°2 6L
a°e L°2 g4 AN
oy o9z ost orez
096°¢ 111 ] v06°0 206°0
LY £ £°1 9L
9% 172 z°t 69
ot oLL 0SE Q61
Zre* o 0.£°0 v58°0 0560
1St €8 0°B g1t
AFA L€ 69 bobt
0% 081 ov ove
vZ8°0 orv 0 €.6°0 6E£6°0
96 6°6 z°8 6°8
6°L Py 0°8 g
0T 0sz (14 ozz
8L/E /€ BL/6L/® 8L/V /1L BL/L /L
041 ZLi vi sz1
ot & 8 L
¥IIZN 2I18ND H3d SHYNDONSIH 3 SLINA

ONIYIINIONI IONYITQHOD ¥IVY

g19°0
6°8
¥°S
ogl

8L/1%/¢
z8

GL6°0Q
S°0iL
£°01L
o1z
ve6 0
0L
L9
oLt
0SE°0Q
B i
[ 4
o6t
gl8-0
6°8
v°S
oel
8L/LE/E
801

Li6 0
5°s
0°S
ove
9T8° g
€L
i°8
oL
809°0
B0t
s°9
oET
BEG-Q
§°01
8°6
44
BL/EV/L
FAAN

=]

€160 6£6°0 b2 0 8€6°0 S61°0 OILivy

z's 6°8 s°s 0's 0°S  (HdW) ads

0°8 p°8 ez 9°L 0°4  (HdW) T3A °p °N

0z 0zT 06 oiz 081 . (930) ¥I@ 3ils
8L/% /4% BL/L /L BL/OL/4L BL/9L/EL BL/6 /€ 3ivd

€8 88 68 €6 Sti 85 b

gL8°0 L16°0 696°0 L26°0 896°0 olivy

-3 S°§ 6°L z'9 6°S - (HdW) ads

L°9 0°S LL L's L°S  (HdW) 13A °SSYR

ooe ovz ove 092 0sz  (v1d) ¥Ig@ 3LIS

£08°0 9z8°0 z06°0 888°0 0.8°0 oIlvy

S's £°L 9L v'e £°S  (HdW) ads

o) 19 6°9 3> 9%  (HdW) T3A °NNOD

aLe 012 061 061 00z  (930) ¥IQ@ 31i1S

biveQ 909°0 0S6°0 8LL"0 129°0 oIlvy

- A2 801 91 6°01 0°2  (HdW) ads

b°g 59 ! 58 v°'S  (HdW) 13A °NNOD

0£2 0ee ove ove cez  (930) ¥1@ 3LIS

sat°0 BE6°0 6£6°0 8£6°0 158°0 OILlvy

£°G s 01 6°8 0°'8 8°L  (HdW) ads

g2 8°6 v°8 gL 9'9  (HdW) 13A *p °N

ove oze 0ze 012 00z (930) ¥I@ 3LIS
8L/EL/T BL/EV/L BL/L /L BL/SV/TV 8L/6L/L 31vQ

oL 91l 121 0E vel 65 €zt

888°0 896°0 993°0 688°0 1260 oILlvy

g9 - 6°S 62t £°'8 29  (HdW) ads

S°g LS g vl L°S  (HdW) 73A *Ssym

a9 ose ooe. 0LZ 092 (930) ¥Ia 3lls

S99°0 0.8°0 pop 0 zL8°0 888°0 Olivy

0's £°S z's £°9 '€ (HdW) ads

g'e 8y 9°¢ 5°g b°€  (HdIN) T3IA °NNOD

oz 002 01g 012 064  (930) ¥IQ 3LIs

TP 0 148°0 QLL O 9€6°0 8LL°0 oIlvY

66 0°8 z'9l 901 6°0% (HdW) ads

v v°g sz 001 S8  (HdW) T13A °NNOD

06 0EZ 08z ozz orz  (930) ¥I@ 3LIS

1880 168°0 z99'0 v26°0 8E6°0 ~ OIlvy

0" L - 8L Ay 8'6 0°8  (HdW) ads

g9 9°9 voL 0°6 8L  (HdW) 13A °P °N

orz 002 0Lz 012 0tZ  (930) ¥IQ 3LIS
BL/vT/8 8L/6L/L BL/ET/0V BL/0Z/S 8L/91/Z} 3LV

zeL spl st 8K Bt 19 }

5 ¥ 3 z : SITdWYS 31IS

¥iva "13W HIIM 8161 SAYG ZON DAY dH ve ISIHDIH NIL

¥2 379vL

HYVRIN
IY319010403 430

JOLSINE

YILSIOYOM
IVOIDO0I0H03 L3N

G13Id A3GVYE
1Y319070803 L3W

1¥04390148
1¥219070403 L3N

HYYMIN
1Y31907080343W

LH0d3Da1NE

130

¥31S3080M
IYOIDOI0U03 L3N

G1314 A3Qvyg
IAVIID0ToN0I 13w

1804350148
IYOIDOTOH0I L3N

AYYMIN
IY01ID070403 43

1304394148

3WYN NMOL

30IX0IA NIDOYLIN--LNYIATIOd

NOILJ310¥d TYINIWOUIANI 40 INIWI¥VAIQ LNITILOINNOD



”mN®e® €66°@ €19°0 cQ6°0 [73-Md+] ¢L8°0 096°0 ¥s6°0 §99°0 e8s°0 DILVY

gL g8°8 - 9 v 8L €°9 €'g L' 6°2L 0°S L°s  (HdW) ads
1°9 L°g 8°Z 6°9 §°§ =2 4 -2 2 L°9 €°¢ P°c  (HdW) T3A °NNOD Q1314 A3TQVYE
otz [ JA 14 LT 1 1%4 002 oL 0Ll oe 094  (930) ¥Ia 31IS 1¥YOIDOI0H03 L3N
90%°0 LA ¥.8°0 056°¢ 9E6°0 1,90 TYe‘o 09€°0 L' o 0SS°0 olivy
g°0t g8°0} (AR Q%14 9 01 0°8 1°S1 g1} 6'6 €°L ° (HdW) ads
"9 ¢°8 8°6 138 001 'S L°21 (344 [k 4 o'z (HdW) 73A °NNDJ L1¥043IDAINS
oET 661 0se ove oze oee 0s 061 06 002  (930) ¥Ia -31IS TYOIDOIONOILINW
S8EE°Q ge8°0 $18°0 €6£6°0 vz 0 158°0 24- M) 0i9°0 188" 0 G61°0 olivy :
5°0L £°8 g°01 6°8 B8°6 84 9°'6 6°8 0°L 0°s ~ (HdW) ads
86 6°9 - 0°6 -] 0°6 9°9 674 1 2 g°9 0°L  (HdW) T3A P °N HHVMIN
Y44 0si ove 0ze 012 002 (114 G ore 08L  (930) ¥IQ 3ILIS TVOIDNIOHOILIW
@L/EL/L ©L/L /9 BL/ST/T BL/L /L BL/OE/S BL/GL/L BL/E /E BL/LIZ/E BL/VE/8 BL/6 /E 3L1VA
b4 €L €L LL LL 6L z8 ¥8 16 00} 4 €24 AS¥3Q
6rs°0 €8€° @ 696°0 888°0 95L° 0. zig o SL6°0 FXA-] 16L°0 €980 0Ilvy
0°8 g9 €L [ ] 22 S°L S°04 [Ad-] (AR £€°S ~ (HdW) ads :
Al g2 FANA G°g 94 1°9 g0l L°s L'y 6°L  (HdW) 713A °SSYW ¥ILSIDHOM
008 ov ore 09 ost oog 0L2 09g oL 0€g  (930) ¥I1G 3ILIS IYOIDOIO¥OI L3N
SEP° 0 0S6°9 Z06°@ §99°@ ¥06°0 €08°0 ¥S6°0 888°0 -1 9860 oI1vy
E°L Ly "8°L e°s €7t §°g 0L | A £°€ L°'s  (HdW) ads
1€ 9°y 6°9 €°¢ [} 128 L9 1°g 9t #°€  (HdW) T3A °NNOJ Q1314 A3TQVYS
(T4 ot 064 0T ose oLe oLL 061 0S 091  (93Q) ¥1Q 3ILIS TYOIDOIONOILIW
B80S0 (44N 0S6°0 Ley 0 ¥S8°0 Lip 0 09€"Q 8L.°0 1810 0SS0 oILvy
w4l - b-Gh o°Li €6 0°8 9L B8t 6°0t 1-2i €L ~ (Hd®W) ads
8§ L°2s Lot 2y 6°9 L € P S°8 9°0} 0°% (HdW) T3IA "NNOD L¥Od3IDAIyg
" QLE 0s ore 06 ov 0ET o6t ore 08 - 002 (930) ¥IQ 3LiIS TYOIDOI0HOILINW
¥L5°0 9280 -6E6°0 188°@ €L6°0 S9b° @ 019°0 8£6°0 ¥4 A%+ G61°0 oIivy
8°8 '8 &°8 0L z°8 £°S 6°8 0°8 S'S 0°S (HdW) ads
0°S €&°L ¥°8 z 9 o8 S°Z s 9L €2 6°4  (HdW) 73A *P °N NUVMIN
0LE ee 02e ore oz ore ost 0Lz 06 081  (930) HIa 3ILIS TIVOIDOTONOILIW
®4/88/0% BL/E /€ @L/L /L BL/¥E/B 8L/Y /AL 8L/SV/E 8L/VE/E 8L/9L/EBL BL/OV/MY BL/6 /E  31VA _
sL -7 A o8 %] L8 L8 z6 26 801 8l LS £TL A¥NENVE
556°0 rAE-Rd ) 8rS°0 L6°6 SLE°0 9GL°0 696°0 L6L°0 L26"0 S9E°0 0Iivy
8°6 &°L 9°€ 2°9 S0l z°2 A z°s 29 £°S  (HdW) ads
£°6 i’ .. 0°C oo -0t 9°1 L°L b°p LS 6°L  (HdW) 13A °SSYW ¥ILSIONOM
pEE @08 . 06 ose oL oSt ove oL 092 0€2  (93a) ¥Ia 3ILIS 1YOIDDIONGILIW
S26°0 £08°@. LEE"® S£8°0 ¥S6°0 ¥06°0 T06°0 187 °0 888°0 086°0 DILvY
9°04 §°s = L°€ 9y o°L €1 9L €°c P'€ - L' (HdW) ads
86 387 €°t 8¢ L9 rAdY 6°9 g1 1 ¥°€  (HdW) 73A °NNDD Q1314 A31QviE
p6L . oie ovl oig oLl 0se o6l os 061t 091 (930) ¥Ia 31IS IVOIDOTIONOILIW
1B6°0 NS 2] 0.8°0 £€09°60 0SE-0 vS8°0 0S6°0 vL8°0 8LL"Q 0550 0ILivy
[ -1 9L §° 13 s°L B Lt 08 91l 1°gt 6°01 €°L (HdW) ads
8°§1 - 1°¢ 6°01 =5 z°p €°9 0Lt g8°0t c°g o'y  (HdM) T3A °NNDOD L¥0d43501u89
14 a£e 08 oz 061 or ove a8 ove 002  (93Q) ¥14g 3LIs TVOIDOIONOILIKW
13 6 g L 9 s 1 2 € [4 b S31dWYS 3LIS IWYN NKOL

¥ILIK O18ND ¥3Id SWVNOOUTIM 3 SLINA

- 30IX010 N3IDOY1IIN-~LNVLIATI0L
¥ivg °Ll3W HLIIM 8L6L SAYQ ZON DAY ¥H ¥Z LSIHDIH N3L

SUIYIINIONI IONVYITJHROD ¥IV ' NOTL10310¥d TYINIWOUIANI 30 INIWI¥YL3IC LNITLIINNGD

f

(panuLquod) 4z 379VL

131



886°0 8r5°9 oS- e S8E° 0@ 888°0 cel @ T86°0 L2690 G9€°0 8s8L°0 OIivy

8°Gt g°g o°8 89 &°Ct c'6 0°8 £°9 £°S - g'c {Hd#) QdS

8°83 6°% b A 8°2 [ 3 2-°9 6°4 LS 6°4 9l (HdW) T3A °SSYW ¥31SIJUOAM

08¢ Qg6 00€E ov 00€E gse 0L Q092 0€e ast (930) ¥I1Q 3LIS 1VOI9OIONOI L3N
TLL O LEE"Q SEF-0 096°0 bad ) [ 34-03 €ie°¢ 888°0 985°0 ro6°0 OIivy :

&°8 L°€ . 8L L¥ '8 Ly 1D 4 |- LS et (HdW) ads

s°8 €°1 i°€ Sy 9°€ . e°c B°z b°g v'e 21 (HdW) T3A °"NNOJ Q1314 A37QvyE
08¢ ovi oce oL oie 092 oee Q6L 0S1 0se (930) ¥Ig 3LIS 1YOIDOI0HOILIW
13 4- 0] QLe°0 80S°0 [4:4: 0] 0LL°0 laL°0 vi8°0 aLL-o 0G6S°0 vs8°Q 0Ilvy

p°gL S°ié LAY i°gi -9 Poit [y 601 €L 0°8 (HdW) ads

0°St 0-ot B°S LTl S°Ti e°8 8°6 €°8 ot 6°9 (HdW) T3A °NNOD 1H0d3DaAlug

o8 a8 olE 0s - 08T 0€Z 0se ovre 002 )4 {(930) ¥IQ 3LIS 1¥OIDOI0HOILIW
ges- o 6v9°0 yLS5°0 L £4: ") €980 688°0 vi8°0 8e6°0 . S6€1°0 €L6°0 OIlvy

9°¢t £°g e°s 9°6 IR 3 vrvl £°01 Q8 0°s [3:] (HdW) ads

gt g€ 0°s 6°L L 8°¢cl 0°'6 9 L gl 0°'s (HdW) T3A P °N MYVMIN

)14 oL 0i2 0z oLe oce orve [ 3% 4 08} oz (930) ¥IQ 31Is 1¥OI901040313N

BL/SL/E BL/LL/OL BL/BT/4L BL/E /E 8L/ET/04 BL/Y /TV 8L/ST/T 8L/94/2L 8L/6 /€ B8L/¥ /44 3JL1VA

£L LL is %] £8 v8 86 86 colt LEL 09 €cl QT314N3
L86°0 a4 LEG° 0O 886°0 [FAN §9€°0 [44-M1] 9aL°0 6L 0 426°0 0ILlvY

8- 02 g°s 8°Tt 8-st 6°L €°S Lz (4 (2] 2°9  (HdW) ads

€°02 ¥ 9 S Ay 4 9°G4 €°¢ 6°1t g°c 91 [ 4 LS (HdW) I3A °SSYl ¥3LSIDYOM

[e]e] 4 aie ose ose o9 U114 09¢€ Qst oL goe (930) HIQ@ 31IS 1YOIDOTONOIL3W
(440 9e6° 0@ 999°0 gLLC SLE"Q 98s°0Q 96°0 v06°0 lsv- 0 888°0 Qllvy

L°€L [ D -2 4 S8 6°8 L°s 9°C e°F £°€ ?°€  (HdW) ads

€°¢TL 8°¢ 0°€ €9 B¢ v'e s°¢ (-3} 9°1 1°€ (HdW) T3A° °*NNOD Q1314 A3TaAvEs
oce gce 1234 08g ose 091 ol Qse 0s. 061 (93Q) ¥IG 3115 TYIIDOIONOILIW

"8B86°0 016°6 6.6 4 1340 S1T°0 0SS5°0 [14-+] [452: ) vie-o 8.L°0 OIlvy

AN AY 8°6 S°EL 0-9l z°EL €L 9°'6 ag*'s t°ci 6°0F (HdW) ads

AR g8-8 - E°EL 0°st g°c Rl 4 6°8 6°9 9°01 = (HdW) T3A °NNODJ 1H0d3IDA1d8

oiE orve 09¢ o8z 09¢ aae /14 or 08 - orve (930) ¥IQ 3J4IS IVOIDOTIOHOI 13N
B8L6°0 Lv6°@ 916°0 888°0 Piv-0 S61°0 iB6°0 £€.6°0 kep-o BEG°0 0Ilvy

g 8t 6°8 bt 8¢l i°¢L 0°s [ B ¢'8 S°S [ ] (HdW) ads

¥ 81 -8 1°01 [} 0°S ey ¥ 6°01 o8 £°C 9% L (Hdi) T3A P °N MHVYMIN L
ol 0€E osc Qse oLe o8t oc 114 06 oig (930d) ¥IQ 31IS 1VYIIDOION¥OILINW

8L/8T/T4 8L/8L/8 BL/TT/EL BL/SV/E ©L/OZ/¥ 8L/6 /€ 8L/94/bL 8L/¥ /4 BL/OL/ML BL/9L/8L 31VA

8L a8 8 c6 86 ‘86 001 14 48 vit vil 85 [4 QHOJ LY¥VYH 1sV3

L1690 12670 [4:1-0 ) €96°0 688°0 8960 SBE"Q 8L6°0 8880 S9E°0 OILlvy

&°S &g o°s €2 €8 6°S 8°9 s*ol -’ z°'9 €°S ~ (HdW) ads

0°8 ¢'8 T 64 AN A L L7 9°C g-ot S°S 671 (HdW) T3A °SSVYW ¥31S30HOM

ore [ 1% 4 0l ore 0Lg 0sZ oy oLe 09 0Ee (930) ¥Ig 3LIS 1YDIDOTONO3IL13IW
ot 6 : e 4L 9 s 4 g [4 1 SITdAYS 311IS JWYN NMOL

3130 O1I8N0 ¥3Id SHYHOOUIIM : SL1INA - -
¥iva "13W HLIR 861 SAYQ ZON DAV dH ¥Z L1SIHDIN NIL

uauxoun,zmwoth2llhz<h:440A

ONIYIINIHNIT JIONVYITARGD ¥IV NOILJ310¥d ¥ INIWOUIANI dJ0 INIWLIYVL3IA LNOTLOINNOD

(Ponutiuod) ¥ 379yl

132



P6L°0
€9
6°%

o8
8L/EL/8
€L

cie°o
&4
£°9
060€
€08°0
&°8
- 4
OLE
[9% 2]
8 4L
1°€
OET
o1=) A]
€°S
§°¢
ore

gL/EL/E
69

LIE°6
§°S
©°S
ore
oTe° 9
€4
[ -]
oLz
809°0
g 0L
S°9
pET
BEE°Q
S 01
g6
ot
8L/EL/L
19

oL

YIL3IW 2I18NT ¥3d SHYHOONIIm

018°@ LB 0
€°8 £°0¢
¥°s 0°6
081 ovye
8L/12/E€ 8L/ST/ET
27A 6L
ors @ GOE° O
g8 €°S
)/ 6°1
goe 1] 14
"SEV°0 98S°0
Z°L L°s
L°€ A >
gce 091
g0s°@ 0SS ¢
A % £°L
8°§ 0¥
gie poe
vLS° 0 S61°0
g8 0°G
0°s 0t
0.2 ost
gL/89¢/48 BL/6 /E
LA €L
8LL°0 688°0
1°6 E°8
L R A ¥ L
gLz 0LT
626°0 cLe°¢
8°8 £°9
i°8 §°S
0814 olc
960 9€6°0
[ A 9°01
g2 o°ot
oL oce
488°0 $26°0
674 876
gL 0°6
0S1 ol
8L/8 /8 8L/0OT/S
9 [4:)
5] 8

OMIYIINIONS IONVITJROD ¥IV

T8¢
9°6
6°L
[+11

8L/E /€
o8

+14
LTy 0
6°6
[ 4
06
188°@
¢4
g9
ore

8L/vE/8
172

Lir-0
6°6
Z°v
413
1gg-@
QL
[}
ove

84/be/8
s9

L
3 SlINR

189°0 isg°¢
S 0l 8L
[ A 99
0GE 00¢
8L/LT/E BL/GL/L
06 c6
[44:0+] 886°¢
Li°c 8¢l
z°¢ g°sl
09¢€ 08¢
196°0 ELL 0
9z s°8
&°T S°9
ol o8¢
TT6°0 ive 0
9°6 0°gl
€°8 0-Gi
14 g8e
L86°0 888°0
| 48 AR A
6°CL [ 23
[+14 Qge
8L/9L/1L BL/SL/E
gL 84
i6L°0 896°0
[ ] 6°S
[ 98 4 L°g
oL ase
isv°0 0ig°0
£°e €°s
s° 9 v
0s (s]s74
vi8°¢ LL3°0
| 48 0°8
9°01 v s
08 o144
114 2] s8¢
§°s 8L
€°¢C 99
06 a0e
gL/o0L/LL BL/BL/L
28 29
2 S

888°0¢ S9v°0 orv-0 ¥T6°0 0IlvY

g-Cl £°S 6°6 - 8°6  (HdW) ads

[ 3 s°¢ 1204 0°6 {(HdW) 137 *p °N

oec 1] 44 0s2 Qi (93Q) ¥IQ 311S
8L/Sl/€ 8L/EV/T BL/6L/9 8L/0T/S 3LlYd :

143 v6 00!} act sv [

16L°0 898°0 9840 LC6°0 OIivy

g°s 6°C1 c°c ¢°9  (HdW) ads

| 3 4 AN =A L°s (HAW) T3A "SSYW

0L Qoe oSt 092 (v4Q) ¥1g 3iis

isv°0 b0 ¥06°0 888°0 OIllvy

€°€ €8 €71 7°€ (HdW) ads

S°1 9°¢e [ L°€ (Hd®) T3A °NNOD

0s Qie oce 061 (930) ¥I1a@ 31IS

ri8 0 0LL 0 vsg- o 8LL°0 OIlvy

i°ci g 9l 0°8 6°clL (HdW) ads

‘8701 R A 6°9 s°8 (Hdi) T3IA °NNOD

08 - 08z ov ove (930) ¥1Q@ 3118

iev-0 £99°0 €L6°0 8€6°0 0Iivy

S§°S (A c'8 6’8 (HdW) ads

£°c L 0°8 gL (HdW) I3A P °N

06 QLe 0z gie (930) ¥1@ 3i1s
8L/0L/4L BL/ET/0L BL/V /1L BL/9L/TL 3LYQA

g8 68 ol gl 19 114

=i=1ond] gLeE" O 8980 L2670 OIivy

€°s 6°4L 6°C1 €9 (HdW) ads

6°4 6°2 [N LS (HdW) 13A °SSVYA

0ET 09 0o€ 09¢ (930) ¥1Q@ 3{1s

585°0 gie*o 144" 888°0 Ollvy

L4°S 6°8 (-] #°€ ' (HdW) ads

V€ 8°¢ 9°'¢€ }°E (HdW) T3A °NNOD

09t 09¢g olg 061 (93d) ¥1g 311Is

0SS°0 =1 XA oLL"Q 8LL°0O OIivy

€L [ ¢°91 6704 (HdW) ads

0P 8°2 STl S'8 (HdW) 13A °"NNOD

ooc 1214 082 ove (93Q) ¥1Q 31IS

S6l°0 riv° 0 ¢99°0 8€6°0 OIlivy

0°s (21 [ 3¢ 0°8 ° (HdW) ads

o°l ¢°s L ANA 94 (HdW) 13A °p °N

ot [P A4 0Le oig (930) ¥10 3i1s
8L/6 /€ 8L/02/% 8L/ET/0L BL/91/E} 3LYVA

89 0l og €6 08 14

12 £ 4 3 S3TdWVS 31318

¥i¥@ "13W HLIR 8461 SAYQ CTON DAV ¥H ¥ LSIHOIH W31

(penuijuod) 5 37gv1

NOILO31D¥d TV.INIWOUIANI 10 INIWINVHIC LADILITNNGD

3AI¥0I0 N3IDOYLIN-=LNYIATIOd

HUYAIN
IYIIDOI0N03 L3N

(-1 EBR- L

Y3 LSION0OM
AYIIDOTON0I L3N

Q7314 A3avye
IYOIS0T0H0I L3N

1804390148
AVYOID0T0HO3 43K

HYYMIN
IVIID0TOHO3 L3N

NOLOYD

¥31S3IH0M
AYOI907003 13N

Q7314 A3qQvye
IVYOI90T0803 13

1¥0d39aIyg
IYJ3I9070803 13W

HYVMIN
IVOIDOT0ON0I L3N

HIIMNIIYD

JWVYN NMOL

133



ba-2 A
28 4
1°2
0Lt
oLE* @
£°8
1°€
o081l
(12 2]
6°6
28 4
058

BL/6L/S
oL

£€88°0
g8
y°L
oL
zL8°0
£°9
§°S
oLe
9E6° 0
9704
0°04
oze
b 44N}
86
0°6
oLz
8L/0t/s
L6

005°6
L°¥
e
oTh
GEB°0
6°¢

[ 4
:14
686°0
8 st
9°§}
0L

[+ ]}

Y3i3W J18N0 ¥3d SWMYNOONIIm

526°0
9°08
8°6
06L
186°0
(- |
g8°gl
0ze
LLE" O
g ol
pool
gce

BL/LL/B
€L

8880
2°9
§°S
09
$99°0
@°s
£°€
0g
i2v°@
6°6
[ 4
a6
188" @
0L
g9
ave

8i/ve/8
86

€670
s°ol
g0l
oie
vs6°0
Q4
L9

[ FA
09E" 0
8 it
[ 4
Q61

6

i86°0 SEP°0 §99°0 1320 1) isv-o LEE"0 v06°0 142 ") 0llvy

e°¢ (-3 0°S I8 4 €°¢ L€ €7 €2°8 ~ (HdW) ads

s°T 1 4 €€ 8°2 et €°t [ g€ (HdW) 13A °NNDD
ol oZe 0T 0se 0s ori ose ole (934d) ¥I1Q@ 3iIs
eTE°0 805°0 - Lokt Q 19L°0 vig-0 QL8°0 ¥c8° 0 QLL 0 0llvy

8'6 bl 6°6 voLl | A4S S il 0°8 2°91  (HdW) ads

6°8 8 ¢ [ 4 g°8 g°01L 0°0t 6°9 g2t (HdW) 73A °NNOD
0T oi€ 06 0ET 08 - o8 or 08g (93Q0) ¥IQ@ 3iIs
18670 LA ] ig8°¢ 688°'0 igb°0 6r9°0 €L6°0 ¢99°0 Olivy

| I 8 8°s 0°L 1 484 §°S €°s t's 244 (HdW) ads

6°0t 0°s (A} g°ct £°e s°e 0°8 oL (HdW) 13A °p °N
0% olLe 444 oce 06 ot 0c 0L2 (930) ¥1Q@ 3118

BL/9L/4L BL/BT/LY BL/PT/8 BL/¥ /TL BL/OL/LL BL/LL/OV.BL/b /Ly BL/EZ/04 3LVA

6L 08 =1 ] 68 06 (43} vot voL LS 4

886°0 898°0 BrsS- 0 426°0 8SL°0 16L4°0 S9E°0 896°0 Ollvy

8°Gl 6°2t S°t [:] [~ (28] €S - 6°s  (HdW) ads

8-St it o°¢c LS 29t [ 34 6°1 LS (HdW) T3A °SSYH
08T . 00€ 06 oge 0S1 oL 0ee 0se (930) ¥1@ 3118
gLL O vrv0 LEE"0O 888°0 v06-0 i8v°0 9850 0.8°0 OIivy

s§°8 [ ] L€ v°€ gt €°E L°S €°s (HdwW) ads

"9 8 € E°L g [ g1 b€ S (HdiN) T3A "NNOD
082 QLe orl 061 0SE 0s 09l oog (930) ¥10 311S
iv6°0 QLL @ 0.8°0 aLL 0 vs8 0 vig8°0 0ss°0 LLg0 OIivy

0°9l [8-1% S°iy 6-al 0°8 -zt €L 0°s (HdW) ads

0°st - 0°0L S°8 6°9 g o0t 0°v r°s {(HdW) T3A °NNOD
o] 14 082 08 ore oy Qg 002 0ee (930) ¥1g 341
888°0 299°0 6v9°0 B8EG"Q EL6°0 2o S61°0 1S8°0 OIlvy

9°C1 [N} €°S arg [} S°g 0°S 84 (HdW) ads

Z°Lt |- A S°€ g° 4 0°8 €°2 0"t 89 (HdW) 13A P °N
082 oLe oLl (2% 114 06 084 00g (930) ¥1@ 3118

BL/SL/E BL/E€T/0L BL/LL/0L BL/OL/BL BL/Y /1L 8L/OL/LY BL/E /T 84/61/L 31va

001} S04 =102 801 EEL 44} eVt 144 i9 €Tt
TB6° 0. G8€°0 BE¥"0 896°0 886°0 [ 4% ] ov€°Q 688°0 Ollivu

o°8 g9 £°6 6°s 8°si G4 0°'9 €°8 ~ {HdW) ads

6°L g9°c 1 4 LS 9°Gt 1°g I°c A (HdW) T13A °SSYW
oLT ov ot 0Se jo1:14 oog 092 . 0Le (9340) ¥10 31iIs
EL9°0 096°0 8- 0 0.8*0 gLi0 €08°0 vev-o ¢i8°0 OIivy

8y Ly 8L €°S s'8 S°S 170 4 €9 ~ (HdW) ads

B¢ = 4 9°9 =R 4 S°9 -4 L2 S°S (HdW) 13A °NNOD
DET ol ove ace 1}:14 OlE oL} ole (930) y1Ia

vi8°0 Tr8-0 6E9°0 L9 lv6°0 Liv°0 QLE"Q 9€6°0 - 0Ilvy

il b°si 0°9l o8 0°91i 9 L £°8 2ot " (HdW) ads

86 T AN A [ v's 0°St [ 34 "€ 0°0F (HdW) 73A °NNOD
0sT 0s 0S5~ 0€2 1):14 QEZ o8t ace (930) ¥1Q0 3LIS
B 4 8 S 14 € (4 3 SITdAVYS 3ILIS

T SLINN

DNINIINIONS IONVITANGD ¥IY

¥iva “13W HLIA 8.6! SAYQ CON DAV 8H b¢ 1SIHOIH NIl

(penuLiuod) 7 JT9VL

a931I4 A3QvYE
IYIID0T0U0I L3N

1804350148
1Y219070803 L3

HEYMIN
AYOID0T0NoI L3N

N3QININ

Y3 LSIU0DA
IVIIDOTON03 1IN

g7313 A3Tavys
IVOID0TOYOI L3N

4¥0d35a748
AVOIDOToN0I L3N

HUVYMIN
AYOIDOTOH03 L3R

Qy¥04 LYVH
¥31S3JU0M
TYII50T0403 43W

01314 A3Tavye

31IS T¥IID0TcHOI 1IN

1804390148
I¥OID010¥03 L3N

INVYN NMOL

3AIAOIC NIDOYIIN--INV.IATIOL

NOIL1O310ud TYLINIWOUIANI 40 INIWINY4IC LNDTILOINNOD

134



BF¥S° @ B8LL°0 €96°0 216°0 896°0 888°0 9c8L°0 16L°0 g98°0 688°0 OIlvy

8°€ L°8 6°4 $°8 6°8 [} z°C ¢'s 621 €°8 (HdW) ads

0°T (<A A L4 0°s L°S g°s 9! [ 4 [ LA (HdW) 13A °"SSYW ¥I1SIOUOM

06 L1 %4 ovc ove 0sc 09 ost QL ooe 0Lz (930) ¥IQ 3ILIS YOIDO0T0HO3 L3N

LEE"Q 6T6°Q c06°0 8g8°0 0.8°0 S99°¢ vo6-0 igr°0 ver-o ¢Li8°0 DILVY .

i°€ g°8 8L €4 €°S 0°s gt €°€ c'8 €°9 (HdW) ads

gt 1°8 6°9 1°9 8y  E°¢ (Al g% g°¢e €°S (HdW) 73A °NNOJ Q1314 A3IQVye

ot a8 o6t Q18 oocT ac ose s i 01€ ] XA (930) ¥IG 3ILIS TYOIDOTONOILINW

0L8°0 86e°@ 0s6°0Q 209 @ L9 0 IX4 ] ys8 o ¥i8°0 0LL*0 9€6°0 Olivy

§°L} gL 8t g0l 0°8 6°6 0°8 | A (A1 g 0t (HdW) ads

0°0L 82 i°it §°9 ¥°S (38 4 6°9 90!t s Tl 0°al  (HdW) T3A "NNOD }13d0d3Dglug

o8 0LL ove Q€T 0€e 06 oy o8 0ge 0eg (930) ¥Ig 3LIS T¥OIDOT0HOILIN

€99°0 488°0@ 6£6°0 8€6°0Q ls8°0 188°0 €L6°0 12r°0 €990 vce6°0 OIlvy

€£°S 64 6°8 €04 8°L [\R A c°8 §'s [ 3} 8°6 (HdW) ads

S € 0L v°8 8°'6 8°9 [} 0°8 €°¢ vl 06 (HdW) 13A "F "N MY¥VYMIN .

oLE oSt oz ace 002 ore (/14 06 oLe ole (930Q) ¥IQ 3L1IS 1YOIDOIOYOILIW
8L/18/08 BL/B /S SBL/L /L BL/ELV/L BL/6L/L BL/VT/B8 BL/¥ /Lt BL/OL/LL 8L/8T/0) 8L/0Z/S 3Lvd

S84 git 144 EEL sel (448 Syt iri vet 681 19 €T NIAYH M3N

&EL°0 886°0 €i6- 0 $98°6 L6L°0 S9E€°0 ¢Ls°0 Q8L 0 L26°0 99870 0Ilvy

VAN 4 8-l z°9 €°Tt €°S €°c 8'9 [ c'9 € 0t (HdW) ads

G € g gt D°8 et i1*v 671 6°€ gt LS 0°'6 (HdW) 13A °SSYIW ¥31S3IOHOM

o Q8¢ 0S¢ goe | oL 0ET OvE oS 09¢ 0Se (930) ¥IQ 3LIS 1¥JIIDOTOHOILIW

Eiv-0 TLL O gEB-0 124 A ] 13-1- 2 ¢) 985°0Q PSL-0 706°0 888° 0 XA M OIivy

[ 4 S°8 - 4 €'8 E°€ LS €°S €1 v'e S°8 (HdW) ads

AR s°9 B°€ g e gL v°E 6°¢ [ b€ €°S (HdI) T13A °NNDJ Q1314 A3Qvye

oS 08¢ oie gLe 0sS 0g! 09€ 0se 061 ove (93Q) dIQG 3LIS 1VOIDOI0NO3 1IN

8¢l 0 ive-@ E09°0 0LL°0 ¥iB8°0 0ss°0 i9%°0 vs8°0 8Ll 0 wel-0 OIlvy

gLt 091 S 4 ¢ 9} 1°21 €L [ ] o8 6°01 6°¢F (HdW) ads

L1°8 g°st S°F s-ct 2°01 0 v 8°€ 6°9 S°8 g°6 (HdW) 73A °NNOJ l¥0d3Dalus

0L - _o8se oTce Q8T 08 ooe oLT (¢] 4 ore Q92 (930) ¥IQ 3LIS 1Y2ID0TI0803i3W

$98°0 g88°@ 1LE°0 €99°0 TP 0 S61L°0 028°0 €L6°0 8E6°0 LES"O orivy

-6 A AN S°E [ g =] Qs 1°6 g 8 08 P2t (HdW) ads

84 AN Y gt L £'c 0" | A g e SRA 6°L (HdW) 13A P "N X3VMIN

oL Qse OEE Qlc 06 081 oLe «J4 0ic oLe (930) ¥IG 31IS 1YOIDOIOHOILINW
8L/9T/% BL/SV/E 8L/9 /8 BL/ET/0V BL/OV/LY BL/6 /€ 8L/V /S BL/v /4 BL/9V/TY BL/EL/9 3ILVA

vi 1A 8L 8. col [4 38 8t Qg 343 sig L9 ETL NIViiNg m3N

evE° o G56°0 [14:24 ) ors 0 888°0 cTL Q@ 6L°0 8¥s°0 9sL0 998°0 Olivy

0°9 8°6 L'z a8 g°9 z°6 ¢°s 9°¢ ez 6°2t (HdW) ads

L°8 €°6 [ | 2 4 §°§ 2°9 L3 4 g 2 g1 C°1b (HdW) 13A "SSYW ¥31S3IDHOM

092 gee oee goe 09 age oL 06 oS!t - Qog {(930) ¥Ia 31IS IVOIDDIOHOI LW

ot 6 8 L 9 s ¥y £ z I S3ITdWYS 3LIS JWYN NMOL
¥3L3W JISND Y34 SHYNOOUIIM : SLINA

— 3AIX0I0 N3DOYLIN--INVYINTIOd
¥iva °L13W HLIR 8.63 SAYG ZON DAY ¥H bZ LSIHOIH N3L

OHNIYIINIONS w021nda§bu y1iv NOILO310ud TYININOUIANI 40 INIWI¥VYdHIQ LNOILIINNGD

(penuLjuod) pz F1aYL

135



$ET°6  1ZH°0 188°0
28 2 §°g 0°L
8°g €£°2 z°9
(A 06 ore
8L/0E/8 8L/0L\/38 8L/¥T/8
€8 g8 06
G9E°@ 16L°Q 886°0
£°S 2°s -0 -11
G-t Lo 0°gy
DEE oL 08¢C
985°¢ 180 TLL O
LS €°€ &8
v°€ 8" €9
0ol as 082
05S°6 VAN W60
€L b-2h 0°91
o°v g-04 0°Si
002 o8 082
€64°0 12b°0 888°Q
0°S §°g 9°2Zt
ot €2 Z Ll
o8t 06 092
84/6 /€ BL/0L/bY BL/SL/E
(172 [ WA sz
9EL°© [48-M"] G9E*Q
gzt gL £°S
9°4 1°9 6°1
oSt goe 0ET
v06°0 €08°0 985° 0
[ Rl § g5 L8
z°t ¥ v°€
OSE gre - 09t
¥S8°0 bip @ 05590
o°8 9°4 €L
6°9 1°g 0y
oY 0c£e 0oz
£L6°0 S99y 0 €6L°0
z°8 €'s - 0°S
0°8 s ot
oc ove o8l
8L/ /iy BL/SV/B 8L/6 /B
-] €6 6
ot & 8

Y3130 O18ND Y34 SHYHOONDY

DMINIINIONIT IONVITSROD ¥1V

P ooN
31Is

*ssYw
3LIs

*NNO2
LIS

“NNOJ
3LIs

*f°N
3LIS

"SSYI
aLrs

°NNOD
3l1s

“NNQJ
311s

‘PN
3LIs

S9%°0 12 A tsg-o 98L°0 299°0 B8E€6°0. 1 £4- M+ 0Ilvy
g°s &6 aL - z°s (S 0°'s 8°6 (Hd®W) ads
§°T L A 4 8°9 g°9 | A 9L 0°6 (Hd#) 3A
ove 0sT goz oie QLe oig 1% (930) ¥1IqQ
8L/EL/T BL/EY/9 BL/6L/L 8L/S /6 8L/ST/O0V BL/9L/TL BL/0Z/S 31Ya
145} 86 801 60t €L gel [7A% 19 L
2998°0 066°0 c86°0 zig*o 80670 9sL°0 L86°0 OIivy
6°ct £°4 g8 S°L 0°8 [N €°9  (HdW) ads
(Y €°4 6°L £°9 €L 91 LS (HdW) 713A
ole} o} 4 0Lg 0o€ 062 0G1 1214 (930) dlIa
1440 686°0 €19°0 €080 6LL°0 ¥06°0 888°0 0Ilvy
¢°8 gL Sy §°S 6°S €L - ¥°€ ~ (HdW) ads
9 € ¥ L 8°2 } A4 9y [0 l°e (HdW) 13A
oL 0of CET oie o8z ose 061 (930) ¥d1qg
oLL @ v96°0 ¥.8°0 tiv-o 06L°0 vs8-d 8LL°0 0IlvY
€98 6°4t [ %Y 84 bobd 0's 6°0F (HdW) ads
§°cl S° it 8°6 b€ L8 6°9 S°8 (HdW) 13A
gse 0T Qse oEe 062 ot ove (930) d1a
€99°0 €66°0 rig°0 S9v°0 gL 0 €L6°0 8E6°0 OIlvy
g il 8°i £°0} €°g <'8 c'g 0°'s (HdW) ads
- A 9°it 0°6 s5°C c'9 o°'s 9L (HdW) 13A
QL2 0z ore ore ole 4 . oie (930) d1a
BL/ET/08 BL/TZ/L) BL/ST/T SL/EV/T BL/S /6 8L/¥ /\L BL/9L/ZL 3iva
GL BL as o8 ¥6 86 b0t 68 3
¢l6°0 €56°0 896°0 696°0 g98°0 ig6°0 688°0 oIlvy
z°9 8°6 6°S 6°L A c's - €°8 (HdW) ads
09 £°6 L°s i°L i LS - A (HdW) 13A
Qse 0ET ase ove oQe . 092 0LC (930) d¥Iaq
SE8°0 g6 0 0L8°0 ¢06°0 v 0 8880 gig°o 0Ilvy
=0 4 9°01 €°g 9°L (-1 V'€ €°9 (HdW) ads
8°¢ 8°6 Sy 6°8 g°e L€ §°9 (HdW) T3A
QL2 o6t ooe o6t oLe o6} aLg (930Q) ¥ig
. €0g-°@ 1860 Li8°0 0s6°0 0LL 0 8L4°0 9€6°0 0Ilvy
&L i°9} o°g8 - S 1 291 6°04 870} (HdW) ads
S°v B°SlL ¥°s LI 4 A s°8 0°0F (HdW) 7T3A
oce oce 0€ge ove qge ove oce (93d) d1g
LLE°D Ll6°0 lsg"o 6€6°0 299°0 8E€6°0 vc6°0 OIlvy
g°€ g0l 8L 6°8 z i 0°8 8°6  (HdW) ads
£ ¥ 0ol 8°9 v°8 | A 94 0°6 (HdW) 3A
oEe oze Qoe oce 0l¢ oLe Qe (930) ¥IaQ
8L/9 /8 8L/\L/6 8L/6V/L 8BL/L /L 8L/EZT/0L 8L/94/2L BL/0e/S 3F1vd
S6 80! gL gect ge} 34 124} 18 ]
A 9 S 14 € [4 3 SITdWYS 3118
2 SlINn

Yiva 13N HiIM €.61 SAVA CON DAV uH be ISIASTH NIT

HUVMIN
AVIIDOToN0I 1IN

QYO4WYLS

Y¥ILSIDOM
AYOID0T0403 L3N

01314 A37avus
AVIIDOT0¥O3 43K

1¥0d3Da148
AYOI90710403 43K

HEYMIN
TYII907T0H03 L3W

HOTMYON
¥3153040M
IYOID0T0H0I L3N

G314 A3Tavys
IAYIIHOTOH0I L3N

1¥0d390148
IYIIDDI0H03 L3W

HUYMIN
IYOID0T0H03I L3N

HIVMYON

IWVYN NMOL

3AIX0I0 N3IDOYLIN=-=LINVINTT0d

NOILJ3i08d TYINIWOUIANI 40 INIWLIHV4IQ LNDTLDANNOD

(ponuLjuod) -5 379yl

136



9i€°0 9z8 @ €98°¢ sE8°0 ize-o ver°Q T06°0 144 gL o 8880 0Ilvy

6°8 A A 0°S Sy &8 18 4 gL (] €9 P°€ {HdW) ads

8°T i°9 €°e 8¢ E°S | 1 - 8°9 8°€ §°S 1°€ (HdW) T3A °NNOJ G314 A3avYE

(e} gie oT 081i ore . 0Lt o6t ole 01 Q61 (93Q) WIQ 31IS T¥YDIDOI0HOILIW

SiT 0 909°@ LTP°0 gLe°o b 4T gLe*Q 056°0 0LL°0 9€6°0 8LL°0 OIlvy

Zg°¢tL 8-0!} 6°6 0L 6°ClL €°8 97kt . T 9l 9'01 - 601 (HdW) ads

g-c §°9 (28 4 [ 4 B8°6 {3 4 [ S 4 S s°gl 0°0t s°8 (HdW) T3A °NNOJ L¥0d3DQIdg

0S¢ Qee 06 Qoz 09¢ 081 ove g8e oce ove (930) HIG 3LIS YIIDOTOHOILIW

viv-0 8EG 0 13:1: 0 €60 LE9Q ovv-o 6E6°0 ¢99°0 ¥c6° 0 8E€6°0 oIlvy -

et s 04 0°L 9°9 v°cl 6°6 6°8 g it 8°6 o g (HdW) ads

0°s 8°6 z°9 €°€ 6°L vr | A -] vL 0°6 8L (HdW) T3A "F °N MYVMIN

pit gee oy 0Lt 0.2 08¢ oce 0i2 0le 1134 (930) HIG 311IS 1¥OIDOT04HOILIW
8L/0T/v BL/EV/L 8L/PT/8 B8L/ST/9 BL/EV/S BL/EL/9 BL/L /L BL/EZ/OL BL/0T/S 8L/94/84 31Va

6 vat rolL volL 20! vil LT LTH EEL gst 19 ] : guOIIvHLS

2998°0 888°@ 8960 SS6°0Q ielL-0 688°0 [43:-2¢] SL6°0 - LTE'O 298°0 Ollvy

€0t (-] 6°S 8°6 g°Ss €°8 S°L G0} c'9 6°2t (HdW) ads

0°6 §°g L°S £°6 1 4 L A A t°9 g°ol L*S 2 1 (HdW) T3A °SSYW ¥3LS3IOH0M

(114 ag 0se oce oL ole 00E ote 092 00g (930) ¥IQ 3LIS IYI150710HOILIW

1§4-M4 ] S99°@ 0.l8°0 SC6°0 igvb-0 zL8"0 £08°0 vS6°0 888°0 (4280 DIivy

'8 Qs £°S g0t £°E €°9 S°S ¢°L v e g's (HdW) ads

€°6 €°¢€ o'y 8°6 84 S°S 1 A 4 L9 1€ g°€ (HdW) 73A °"NNOJ Q1314 A3TqQvys

ove ge . 00T 061 0s oLz 0LE aLi o6l Qg (930) HIQ 3LIS 1YOIDOTOHOILINW

¥S5L°0 Ler @ 12870 1860 vi8°0Q 9€6°0 liv'o Q9e "0 BLL®O QLL"O OIlivy :

6°¢21t 6°6 0°8 1°9i [ 44 g-0t 84 8- 6°04 29t (HdW) ads

8°6 [ 4 ¥°'s g°gt 8° 0} o ol L€ (4 4 c°8 624 (HdW) T3A °NNOD l¥0d3Dalde

ose 06 0ET gce o8 oce oEe 061t ove 08¢ (930) ¥IA 3ILIS 1YDIDO0I0HO3I L3N

LES" O ieg-0 i8°0 "LLE°0 lev-0 vce 0 ssk- 0 Qlg°0 8EG° 0 ¢89°0 OIlvY

¥°cl 0°L 8L 8 04 s°g 8°6 £°S 6°8 08 gt (HdW) ads :

6°L g°9 8°9 . ot £°C 0°6 s°C v-s 94 vl (HdW) I3A "0 °N WYYMIN

0LC are 002 ace 06 oie ove 08!t oiec 0LT (930) ¥Ia 31IS YIISOI0HOI L3N
8L/€1/9 ©L/ve/8 8L/6L/L BL/LL/6 8L/OV/VL BL/OT/S BL/EV/E BL/VZ/E 8L/9V/ZL 8L/ET/O0L 31Va

96 €01t g0t sQ1L it 4 99 vit €ct 9zt 124} 19 ETH QHO4WYLS

896°0 16L.°8@ . 8B8°0 zi8°0 SrE-Q 896°0 8060 998°0 L26°0 688°0 0Iivy

89 [} z°9 §°L 0°9 6°S o°8e g6°ct g9 £°8 (HdW) ads :

¥°8 | 9 4 §°G i°g [ 4 L°s E°L c il LS | A (HdW) T3A °"SSVYW ¥31S3040M

0.LT oL .09 o€ 09¢ 0se 4114 ooe 09¢ QL2 (930) ¥IQ 3LIS T¥OIDOTOHOILIN

BEE" 0O 18%°0 G99°0 €08°0Q ve¥ 0  0L8°Q 6LL°O 124 888" 0 gLt OIlvd '

T°E €°e 0°S S°S§ E'¥ €°g 6°S [} v'e €°9 (HdW) ads

1" g £°€ vy i°c S°v 2% 9°¢ "€ §°S (HdW) T3A °"NNOD G314 A37QVYE

06T 0s oT [+1% 4 oLt goe osc QLE 064 1% (930) ¥I@ 3I1IS TVIIDOICHOILIW

ize°0 vL8°0 FAA A ] livp-@ 0LE"O 1L9°0 06L°0 0LL O 8LL°0 9€6°0 OIlvy

s L t°ct €°6 94 £°'8 o8 | Y g9t 6701 g°0F (HdW) ads

8°t g°ad [ 4 L°€ 1"€ | =1 L8 gzl g8 0°0F (HdW) T3A °NNOJ 1¥0d39aIug

08¢ o] 06 Qee ost 0ge oeec 08z ove oze (93Q0) ¥IQ 31IS 1YOIDOTI0HO03ILIW

0t 6 . 8 A 8 g 14 € c 1 SITdHYS 3I1IS JWYN NMOL

¥3L3W JIENT d3d SHYHDOUIIW & SIINN

: 30IX0I0 N3IDOYLIIN=-=LNVIATTOd
¥Y1l¥a 13N HiIM 8L61 SAYQ ZON DAY ¥H HZ L1SIHDIH NIL

DHIYIINIONI IONYITLHOD ¥IV zoahuwhomu TYLINIWOUIANI 40 INIWINYE3IQ LADTILOINNGD

(Penut3u0d) ¥2 gyl

137



8¥s-0o 888°0 £86°0 gL8°@
9°€ €9 0°8 s°2
0°C §°g 8L 1°9
08 09. 0L2 00¢
LEE® €99°¢ £19°9 £08°¢
L°8 0°s 2% s$°s
e°4 £°€ 8°¢ Py
ovi oz 0tT oLe
02870 LZr-0 v.8°0 Lip 0
S by 6°6 AN 9L
0-01t Z°v 8°6 L g
08 06 1 0SZ oce
&6v9°0 L1890 $L8°0 S9b° 0
€°s QL £-01 €°5 -
S € z 9 0°6 €2
oLl ovz ove ore
gL/Li/0L 8L/ve/8 8L/ST/T BL/ELV/E
26 (4] 66 ol
SS6°0 1€E6°C TTL O s8€°0
86 Ly z°6 8°9
£°6 vy 9°9 9-2
0ET 0z 092 ot
ST6°0 JAT- N 1PS 0 096°0
9°01 s g Ly Ly
B8°6 z°s 92 g v
061 01 0eZ ol
186°0 £88°0 i9L°0 [A4: M)
191 1°pt v 1°S)
8-Sl vzt 9°8 L2t
oze 0z o€ 0s
LLB°G £66°0 688°0 ¥28°0
90t €701 vvi 9°6
v 0L €-0b 8°Cl 6L
oze o€ . 0ze 4
BL/V4/6 BL/LL/OL BL/Y /EL BL/E /E
e JX:) A 19
TLE O L16°0 888°0 898°8
6°L &°'g z°9 0°s
6°¢ 0°s [l -1 28
09 ore 0o oLe
] & -] L
¥313W SI6ND ¥3d SHYYDONIIW : Siimn

SNINIINIONI IONVITJROD ¥IV

960 L62°0 p-iciond ] 8998°0 LT6°0 T ] QIlvy

6°L e°s €S 6-2t z°9 z°e (HdW) Qds

A2 by 6°1L FAN LS 94 {HdW) 13A °SsVW

ove [ JA oce 00¢ 092 0s1 (930) ¥I1G@ 3I1lISs

206°0 18%°0 885°0 Fry -0 888°0 p06°0 0Ilvy

2L’ €€ LG 28 72 £°1 (HdW) ads

6°9 e v°€ g i g FA ! (HdW) 1T3A °NNO2

0614 0s 091t oig 061 ose (930) ¥1Q@ 3lIS

056°0 vL8°0 0550 0LL°0 8LL°O rse°0 0ILvy

g it A €L z2°gl 6°01L 0°8 {HdW) ads

Lot 90l 0t gzt c g 6°9 (HdW) 13A °"NNGI

ore 08 00e 082 ove ov (9349) ¥10 3i1s

6E€6°0 A A S64°0 c99°0 8€6°0 €L6°0 oILvY

6°8 S°S 0°s A B 08 - '8 (HdW) ads

¥'8 £€°2 ot A2 9L a's (HdW) I3A *p °N

oce 06 08l 0Le oLe (k4 (93Q) ¥10 3LIS
8L/L /L 8BL/OL/LY BL/6 /€ BL/ET/OL BL/9L/TL BL/¥ /44 31VQ

=1+ ] chi gLt €21 sel 621 09 €21

GL6°0 S9€°Q 9S40 286°0 164°0 LT6°0 oIivy

S04 €°¢g g 0°s - (-] €°9  (HdW) ads

g0t 61 91 6°L (0 L's (HdW) 13A *SSww

oLz oce 01 0L oL o9z (930) ¥I1Q@ 3iIs

vS6°0 9850 ¥06°0 €19°0 18124 888°0 olivy

0°L LS £ 8y £°g - ve {(HdW) ads

L9 ¥°€ rAN* 82 94 L€ (HdW) 13A *NNGD

oLl 091 oce ez 0s 061 (930) ¥1@ 3iIs

0SE“0 0SS°0Q ¥S8°0 vL8°0 v.8°0 8LL°0 0livy

811 €L 08 AN N -zt 6°0F (HdW) ads

[ 4 o'v 6°9 8°6 9°'04 &'8 (HdW) T3A °"NNOD

061 ooz ot 0se 08’ ore (930) ¥I1Q 3ILIS

oiLs-o S61°0 €L6°0 vi8°0 ley* o 8€6°0 0Illvy

6°8 05 '8 £€°04° G°g 0°8  (HdW) ads .

¥'s gl 0°8 0°6 €2 e°L (HdW) 13A °P °N

o8l 081t oe org 06 gLe {(93a) ¥I1a 311s
8L/LT/E 8L/6 /E 8L/Y /iV BL/SZ/T BL/OL/LL 8L/91/2t 31vQ

9L 6L i8 18 £8 yol 8s 134}

998° 0 are°0 696°0 988°0 688°0 126°0 0Iivy

g0t 0°9 6°L AN £°8 g°9 (HdW) ads

0°6 b2 L°L g1 AN L5 {HdW) T3A °*SSYW

[o]-¥4 092 ove Qog oLe 09z (930) ¥1Q@ 3i1s

2] s & £ z 1 S3ITdHYS ILIS

YivQ L3N HLIIM 8.6} SAYQ ZON DAY ¥H v2 LSIHOIH NIL

 (penuLiuod) pz I14vlL

¥3183080M
V219070803430

01314 A3lavie
I¥2ID010803 L3W

4¥0d30a1y¥g
IYOID0T0803 L3N

HYYMIN
I¥3I907080313W

A¥NBYILVA
431S30u0M
IYOID0T0HO3 L3N

QI3I4 A3TQVHE
IVYOIS0T10403 138

l¥0d39a148
AYIID0T0H03 L3W

HYYMIN
YO1I9070H03 130

NOLONIUNOL

Y¥31830u0M .
IYOIDOTION0I L3N

JNYN NMOL

30IX0I0 N3ID0ULIN=-=INVLIATIOd

NOIL1J310¥d TYINIWOUIANI 40 INIWLI¥YLIA LNITLIOINNGD

- 138



VI. CARBON ‘MONOXIDE

Conclusions:

The eight-hour NAAQS of 9 ppm was exceeded at eight of the nine carbon
monoxide monitoring sites in Connecticut (Bridgeport 004, Greenwich 001,
Hartford 012, New Britain 002, New Haven 007, Norwalk 005, Stamford 020,
and Waterbury 004) in 1978. The number of times the 8-hour standard was
exceeded ranged from twice each at the Greenwich 001 site and the New
Haven 007 site up to 104 times at the New Britain 002 site and 366 times
at the Stamford 020 site. Hartford 009 was the only site that did not
. exceed this standard. 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 1978. :

‘No significant change in carbon monoxide levels took place between 1977
and 1978.

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 Tevels.
Thus, most locations 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 Tocations
in Bridgeport, Greenwich, Hartford, New Haven, and Waterbury where CO
levels are higher than those observed at the monitoring sites .in those
towns. The CO standards are likely to be exceeded in any city in the
State where there are areas of traffic 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 levels which are less in excess of the standards.

Method of Measurement:

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

* Discussion of Data:

Monitoring Network - The network in 1978 consisted of 9 carbon monoxide
monitors (see Figure 8). The Hartford 009 site was replaced by the
Hartford 012 site in November and two other sites were discontinued in
1978 (Greenwich 001 and Waterbury 004).
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8-Hour and 1-Hour Averages - In general, CO Tevels recorded in 1978 were
not significantly different from those recorded in 1977. Most sites
recorded CO Tevels which exceeded the 8-hour standard while only 1 site
(Stamford 020) recorded CO levels higher than the 1-hour standard.

Table 25 gives the high and 2nd high 8-hour and 1-hour CO readings (and
time of occurrence) for each site. Four sites recorded higher second
high 8-hour average concentrations, while 3 sites recorded lower second
highs, in 1978 compared to 1977. The second high 8-hour average at one
site (New Britain 002) didn't change. The second high 1-hour average
concentration increased at 3 sites and decreased at 5 sites between 1977

and 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 Tists the maximum T-hour CO
averages (and dates of occurrence) from the 10-highest days for each CO
site in Connecticut for 1978. 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 9 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 levels 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, Stamford 020, and Waterbury 004 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. There were no days in 1978
where CO levels were 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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TABLE 26

1978 CARBON MONOXIDE SEASONAL FEATURES, UNITS = PPM

NUMBER
OF TIMES

STANDARD
MAR.  APR.  MAY JUNE  JULY AUG. SEPT. OCT. NOV. DEC. EXCEEDED

FEB.

JAN.

TOWN-SITE

27.5
17.8

Max-1 hr.

Bridgeport-004

Max-8 hr.

5.5
3.1

.5 8.0

32

Max-1 hr.

Greenwich-001

16.6 5.3

Max-8 hr.

Max~1 hr.
Max~8 hr.

Hartford-009

Max~-1 hr.

Hartford-012

12.

12.1%

Max-8 hr.

24.0

New Britain-002 Max-1 hr.

wmvad
~
w

13.4

Max-8 hr.

o

0
7

7
4

Max-1 hr.

New Haven-007

V]

6.9

6.9

X

Max-8 hr.

19.2

21.0

Max-1 hr.

Norwalk-005

14.4

4.9

Max-8 hr.

366

39.0 8
27.9  26.1

40.0
22.6

29.0 34.0
20.6 19.0

27.0
21.9

X K

8
19.

28.0
18.7

36.0:
27.5

Max-1 hr.
Max-8 hr.

Stamford-020

15.5
10.2

14.0
8.0

Max-1 hr.
Max-8 hr.

Waterbury-004
< 75% of Data Available

*
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VII, LEAD

Conclusions:

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

No significant change in measured concentrations of lead occurred
between 1977 and 1978.

The monitoring sites where the lead 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 decline as the combustion of leaded
gasoline decreases because more new cars require unleaded gasoline.

Sample Collection And Analysis:

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

Discussion of Data:

Monitoring Network - In 1978, both hi-vol and lo-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.

New 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/m3.

Quarterly Averages - The calendar quarter lead standard was exceeded at
16 sites in 1978, 4 less than in 1977. The quarterly averages (and the
annual averages) for lead in 1978 are presented in Table 28. The maximum
quarterly lead level was higher in 1978 than in 1977 at 21 of the 32 hi-
vol sites where the minimum EPA sampling criteria were met. At 5 of
these sites the increase exceeded 0.5 ug/m3. The maximum quarterly lead
level decreased at 10 sites from 1977 to 1978, while 2 of those decreases
exceeded 0.5 ug/m?. The maximum quarterly level at one site (Stratford
005) was unchanged. (Annual average lead concentrations decreased at 29
sites and increased at only 3 sites from 1977 to 1978. The annual
average lead levels for 1970-1978 can be found in Table 10.)
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TABLE 28

1978 QUARTERLY AND ANNUAL AVERAGE LEAD (Pb) LEVELS BY SITE, pg/m3

TOWN

Ansonia
Berlin
Bridgeport
Bridgeport
Bristol
Bristol
Burlington
Danbury
Derby

East Hartford
Enfield
Greenwich
Greenwich
Greenwich
Greenwich
Groton
Haddam
Hartford
Hartford
Hartford
Morris
Manchester
Meriden

~ Meriden
Middletown
Milford
Milford
Naugatuck
New Britain
New Haven
New Haven
Norwalk
Norwich
01d Saybrook
Stamford
Stamford
Stratford
"~ Stratford
Torrington
Voluntown
Wallingford
Waterbury
Waterbury
Waterford

SITE

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

QUARTERLY AVERAGES

1ST

2ND

3RD

4TH

ANNUAL

AVERAGE*

1.23
0.27
0.88
1.03
0.71
1.10

0.60
0.52
0.57
0.63
0.48
0.67
1.21
0.61
0.31
0.58
0.62
0.84
0.79
0.29
0.55
0.74
0.84
0.90
0.53
0.73
0.71
0.65
0.95
1.02
0.62
0.54
0.54
0.41
0.53
0.52
0.71
0.73
1.04
0.79
0.91
2.03
1.55

0.82
0.19
1.02
0.98
0.37
0.64
0.15
0.40
0.48
0.41
0.32
0.42
0.53
0.27

0.43 -

0.29
0.23

0.92
0.31
1.26
1.21
0.59
1.26
0.20
1.02
0.69
0.75
0.60
0.96
0.56
0.65
0.74
0.64
0.39
1.20
1.15
1.27
0.29
0.71
1.37
0.61
0.93

0.85
0.99
1.04
1.59
1.45
1.76
0.58
1.23
0.83
0.83

1.01
0.67
0.14
0.99
0.98
1.65
0.32

2.24

0.62
1.41
1.82
1.15

0.32
1.51

1.78
1.24

0.65
1.25
0.66
0.57

1.79
1.74
0.45
0.77
1.97
1.09
1.70

1.14
1.68
1.58
1.85
2.48
1.33
0.80
1.09
0.86
1.25

1.37
1.95
0.27
1.41
1.69
2.52
0.34

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 1in air quality and may also have an affect on long-term trends.

In Tables 29 and 30 monthly and annual averages of the 1978 climatological
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 1978 was considerably colder than a "normal" year, but that
wind speed and precipitation were sTightly above average in Bridgeport
and below average in Windsor Locks. Tables 31 and 32 contain climatological
data from Windsor Locks and Bridgeport, respectively, for 1977. More
discussion of the meteorological data is included in the discussions of
each pollutant in the earlier sections of this 1978 Annual Summary.

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

have been developed from 1978 National Weather Service surface observations
and are shown in Figures 9, 10 and 11. Wind roses from these stations

- for 1977 are shown in Figures.12, 13, and 14. The differences between

1977 and 1978 wind roses were discussed earlier in the trend analysis

section.
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ANNUAL WIND ROSE 1978
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BRADLEY INTERNATIONAL AIRPORT
: WINDSOR LOCKS, CONNECTICUT
WIND FREQUENCY APPEARS NEXT TO EACH DIRECTIONAL ABBREVIATION
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FIGURE 11
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ANNUAL WIND ROSE 1978
NEWARK INTERNATIONAL AIRPORT
NEWARK, NEW JERSEY
WIND FREQUENCY APPEARS NEXT TO EACH DIRECTIONAL ABBREVIATION
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FIGURE 12
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FIGURE 14
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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 (SOo); 3) Ozone (03); 4) Nitrogen
Dioxide (NO5); 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, or 1978. 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
S02 Primary Annual A A A A
24-Hour A A A A
Secondary Annual A A A A
24-Hour A A A A
3-Hour A A A A
03 Primary 1-Hour X X X X
Secondary 1-Hour X X X X
NO» Primary Annual A A A A
Secondary Annual A A A A
co Primary 1-Hour U A X y
8-Hour ] X X u
Secondary 1-Hour U A X U
8~Hour U X X U
Pb Primary Calendar
Quarter X X X X
Secondary Calendar
Quarter X X X X

*

> o<

wounn

Non-Attainment
- Unclassifiable

Attainment

Town- of Waterbury only

**  Town of Greenwich only (based on additional monitoring conducted

by EPA)
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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) limitations. 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 (S0,) 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 SOp 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). In
most cases, the stack height derived by following this guideline should
be sufficient to enable a source to avoid becoming the cause of local
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 25 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
thedmagnitude 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 meteoroiogical 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 levels (sites were grouped by source influence - sites

significantly impacted by existing local 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. LEAD (Pb) AND SULFATE (504) STUDY

The purpose of this study was to examine Total Suspended Particulates

(TSP), lead (Pb), and sulfate (SO04) concentrations at several sites in
Connecticut for trends from 1970 to 1978. Al1l data were obtained from

the monitoring network operated by the Connecticut Department of Environmental
Protection. The lead and sulfate data were from quarterly composites,

in which pieces of several hi-vol filters from a given quarter are

chemically analyzed for constituents. In order to ensure representa-
tiveness of the quarterly averages, a minimum of five samples per quarter
were required. '

The sites examined in this study were selected to include a range of
geographical, meteorological, and local emission source diversity.
These sites represent the various conditions encountered throughout the
State, allowing conclusions concerning statewide trends to be drawn.
The sites also have a sufficiently lengthy historical record to allow
the examination of trends with time.

The examination of data in this study involved linear regression analysis
for time trends and relationships between TSP and lead or sulfate, and
analysis of variance for quarterly and site-to-site variation. The

three categories of interest (TSP, Pb, and SOj) were analyzed individually.
Each site was examined for the above trends as well as the combination

of all sites for statewide trends.

The analysis of TSP data revealed that statewide levels have dropped
significantly since 1970. This is most likely due to the application of
various air pollution control measures over that time span, both in
Connecticut and elsewhere. Changes in TSP levels with calendar quarter:
were quite significant, with the first and second quarters (January
through June) exhibiting the highest concentrations. The high levels
observed in the first two calendar quarters could be due to a reduction
in ventilation (reduced mixing height) and increased emissions. Ten
sites showed a decrease in levels with time, while the change in levels
was indeterminate at the remaining twenty eight sites. The overall
site-to-site variation was significant, explaining 39% of the total
variation in TSP levels. This indicates that the geographic location of
‘a site is important.

Concentrations of Tead also showed a marked decline since 1970. The

concurrent decline in lead and TSP Tevels indicates that the control of

particulate emissions may have, directly or indirectly, helped reduce

lead levels. However, contrary to the TSP trend, the fourth quarter

shows the highest Pb concentrations, while the second quarter has the

lowest. Site-to-site variation was 1ess pronounced than with the TSP :
data, indicating that lead concentrations are more widespread in nature. :
Lead levels have decreased with time at eight sites, and have not changed

at the other thirty.
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Analysis of the sulfate data indicate that levels have changed very
little since 1970. Connecticut's sulfur-in-fuel regulation has been
successful in reducing S0, concentrations, but has had Tittle effect on
sulfate. This is probably due to the fact that most sulfates are
generated by photochemical reactions in the atmosphere, and are trans-
ported long distances into Connecticut. (This is similar to the ozone
scenario.) The importance of the transport phenomena is demonstrated by
the fact that the highest levels of sulfate measured occurred in 1976,
coincident with an abnormally high incidence of winds from the southwest.
Sulfates are a widespread problem, indicated by the fact that, over the
9 year period studied, only 8% of the variation in levels can be attrib-
uted to changes in site. Quarterly variation shows the fourth quarter
to be the cleanest with respect to SO, but there is no difference among
the other three quarters.

The results of this study are preliminary, and indicate the general

trends of the three subject pollutants. More extensive analysis is

currently underway, and hopefully, those results will be published in
the 1979 Air Quality Summary.
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D. 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 is 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 S0, and N0O2) 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 compensating for the positive bjas 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 1id
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 1979 Annual 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 11 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 5/7 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 b .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 11 6/7 9.4 72 13.1
- 5/12-5/16 4 .022 11 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 b .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 11.1 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 52 11.5
8/22-8/24 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
9/30-10/6 6 .013 7 5/6 5.8 40 14.6
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TABLE. 34 (continued)

HARTFORD 003, 1977
PASSIVE ~ TOTAL CORRECTION  CORRECTED PASSIVE
o # OF DAYS WEIGHT  PASSIVE RATIO PASSIVE ~ ACTIVE + HI-VOL
SAMPLING PERIOD (N) (g) ug/m3  ((N-1) 2 N) ng/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 .011 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 .
,Avg. N = 5.98 days Avg. N-T = 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 11 .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 9.5
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 11 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 11 5/6 9.2 42 21.8
6/27-7/6 9 .033 20 8/9 17.8 49 36.3
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TABLE 34 (continued)
HARTFORD 003, 1978

: PASSIVE TOTAL CORRECTION CORRECTED _ PASSIVE
# OF DAYS WEIGHT PASSIVE  RATIO - PASSIVE ACTIVE =+ HI-VOL
SAMPLING PERIOD (N) (g) ug/m3  ((N=1) = N) ug/m3 HI-VOL %
7/6-7/11 5 .018 12 4/5 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 6 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
7/17-7/21 4 .011 6 3/4 4.5 70 6.4
7/21-7/26 5 .006 3 4/5 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
8/15-8/22 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 .006 3 6/7 2.6 30 8.6
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TABLE 34 (continued)
BERLIN 001, 1978

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 %
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
12/27/78-1/2/79 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-T1 = 4,98 Avg. % Passive = 7.86

WATERBURY 123, 1978

4/12/78-4/17/78 5 .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 2.0 48 4.2
5/3-5/9 6 .021 11 5/6 9.2 72 12.7
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TABLE 34 (continued)

WATERBURY 123, 1978

175

PASSIVE TOTAL CORRECTION CORRECTED PASSIVE
# OF DAYS  WEIGHT PASSIVE  RATIO PASSIVE ACTIVE + HI-VOL
SAMPLING PERIOD - (N) (g) ug/m3  ((N-1) + N) ug/m3 HI-VOL %
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 11.1
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 11.7
7/26-8/2 7 .023 12 6/7 10.3 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 11 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 1.2
10/6-10/12 6 011 5 5/6 4,2 43 y,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
11/17-11/27 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 11 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 15 475 12.0 127 9.4
1/16-1/22 6 .021 9 5/6 7.5 33 22.7




TABLE 34 (continued)
WATERBURY 123, 1979

PASSIVE ~ TOTAL CORRECTION  CORRECTED PASSIVE
# OF DAYS WEIGHT  PASSIVE  RATIO PASSIVE ~ ACTIVE =+ HI-VOL
SAMPLING PERIOD (N) (g) pg/m3  ((N-1) s 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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