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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.

25




&¢

P~ O

€1
51

P

eW/9Nn 09¢

¥3A0 SAVQD
331310344

001

NNy e

0¢
8
91
4
L
91
e
LL

891
6¢1
62
001
8¢S
86

eW/9n 061

d3IA0 SAVQ
031213344

9zs°1
8ET°2

Z6%°1
8%+%°1
G66°1
81%°1
H96°1
£o%°1
geyel
SHy el
166°1

s79°1
Begg°1
2es°1
2Ll
296°1

6el°1
£e€s°1
STL°1
6es°1
209°1
68.L°1
106°1
#26°1

€8e°1
g86%°1
01e°1
021°¢
€0L°1
9%5° 1

A30 WO39 GLS

TYANEONIOTI--NOILNGIYL1S1Iq

ONIYOLINOW 3ONVIIdW0OD ¥IV . 1

€9
Is1
Sq
29
19
9s
%S
0s
1%
0%
Li

Se
&4
1§
9t
134

89

0L

89
29

€9
99
16
221

SL1
951
%11
8¢e1l
S01
611

¥3ddn

s
s

Sy
4
&y
84
4
A
4
0s
Ss

82
62
€€
82
S¢€
8¢
LS
€5
0S
0s
0s

St
S6

L1t
€1t
26
89
CL
28

d3IM0T

SIIWIT~-13d-66

Javd

826y
L°9¢g
£E°hg
6°1¢
&°8%
S°GCH
1°9¢
€*hg
g°c9

€°1¢
0° 8¢
9°9¢
8°1¢
e°8¢

5*Z9
T°¢€9
- 8°6¢
L®SS
0°9¢
£°LS
0°es8
€°101

T1°ehl
#e2¢e1
5°201
*L6
6°68
v°g6

NY3W W039

19
201

8¢
8¢
19
09
0%
09
19
S5
L2

09
el
96
396
99

L11
65

19
86

€S
LS
65
x0%

=l 1
%4
%4

B @ 1

By 4

wl<

NERTITA AN

€Lbl
2161

8461
Li6d
9LET
SLET
Y61
(WA
2161
1i61
0161

8L61
GL61
SL61l
%161
€L61

Bi6T
LL61

9L61
SL61

7L61
€L61
2LET
1161

TL61
0161
6961
8961

L1361
9961

dY3IA

20
20

10
10
10
10
10
10
10
10
10

10
10
10
10
10

€0
€0

£0

€0
€0
€0
€0
€0

10

10

10
10
10
10

311S

1404390148
14904390148

1404390148
13043901 44
1364390148
14043907144
1404330149
1304390149
1404390144
1404390148
1404390144

NIT43g
NIT¥39
NITd3g
NI¥3g9
NIT¥39

VINOSNY

VINOSNY
VINOSNY
VINGSNY
VINOSNY
VINOSNY
YINOSNY
Y INOSNV

VINOSNY
YINOSNY
VINOSNY
VINOSNY
VINOSNY
VINOSNY

JWYN NMODL

SILIVINITILYVE--1INVINTI0g

SNOILJ300dd TVI11ST

NOI1J310dd IYINIWNOYIANI 40 INIWLH¥Vd3g AN3TL33NNOD
LVIS ONY S3IOVYIAY TYNNNY “dSL 8/61-/S61 9 379yl

28



1 $¥86°1 0s 2€ 1°0% =81
G69°1 €€ 92 H*62 19
£8G6°1 € €2 2e8?¢ =61

1 116°1 Zs €4 0°L% 66

r4 1€6°1 LS 9% S°1¢ 86

1 91 Yhiel L9 06S 1°86 €S

4 HHge 1 9¢ €4 0°6Yy $s

r4 gEg° 1 g4 8¢ €°2% 65

Y 216°1 665 LYy 5e2¢ 8¢

2 016°1 96 Gy 1°1s 86

S Z%9° 1 Ls v »°05 124

4 €Lr°1 €S og 0°0% %8 1

Z 066°1 09 by 0°1g 0€

2z 0sH° 1 L9 0s 6°LS 92

L 016°1 Sl 24 6°€9 92

0L2°1 2L 09 6°G9 2

€ . s¢ 099°1 96 %9 Z°8iL 52

. 02 08€°1 101 8L g°88 92

4 06 : 029°1 G01 1L s°9g Y2
4 0z £€89°1 43 19 $°99 021
€1 806°1 Sl L9 6°0L 0z1

1 02 8€9°1 LL 19 %°gg 09

01 sE6e1 Gl 8¢ L*59 =8 €

€ : oog°1 06 1L £€°08 %12

L 09¢€°1 68 oL Z°61L LZ

€ 0s %26°1 101 Z8 hego 1

5 86 - g0s° 1 L11 g $°66 %G2Z

1 g8es° 1 Ss Le 6°hb 202

4 6G69°1 1s 1% L°Gh 19

EW/90 092 EW/9N 061 A30 WO39 aLS - ¥3ddn d3M0T  NV3IW WO39  SITAWYS

¥3IA0 SAVQ ¥3IA0 SAvVA SLIWIT-12d-66

g3171034d 3312103344 ,

TYWYONIOI--NOILNEI¥1S1Q

ONIYOLINOW 33NVYITdWOD ¥IV

Z 39vd

€461

YL61
£l161

8L6T
LL61
Si61
Gl61
YLET
L6l
L6l
1161
0L61

2L61
1161
0L61
6961
9961
2961
096 1

gL61
Li61
9161
SL61

6961
8961
1961
9961

Stél
YL6T

YY3IA

€0

20
<0

10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10

€21
€21
gl

€l

S0
S0
S0
sQ

[48]
20

311IS

PR

01S1vd

101S1¥e
101S1¥g

101STYg
101sS1¥8
101S1y8
JO1SINd
101S14d8
101SIv¥d
104S1Y¥d
I01S1y¥8
104S149

134043907144
1404390148
1404390148
1490d390 144
1404390144
1404390149
1404390148

1404390144
140d39C14yd
1304390144

1408390144

140d39071 ¥g

140d43301%4d
1404390148
140d439G1Yd

13043901949
13043907149

JWVN NMOL

SILVINIILYVd=-—LINVLINTI0d

NOT12310¥d TVINIWNOYIANI 40 INIWLIYVH3Iad LINJITLID3NNOD
(psnuLjuod) g 379Vl

29



%Z
01

Y

eW/9an 09¢
43N0 SAvVQA
G3L2103¥d

TVHWIONIOT--NCTILNG T YIS IA

A

—~ O N\ P

91

CZ
Li
8¢
S ¢
EXA
&4

eW/9n 06t

J3IAD SAVA
0312103¥d

01%°1
7€9°1
2és° 1

8i%°1

199°1
09s°1
119°1
1e4%°1

2Ll
88G6°1
8i°l
#61°¢
£18°1
019°1
066°1
269°1
Sl

£v8°1l
16L°1
089°1
008°*1
62L°1

7661
S0%°1
869°1
SO0L®1
L09°1
el 1

£69°1

A3Q WO39 QLS

ONIYOLINOW 3IINVIIdW0OD ¥IV €

39vd

86
19
L9

6s

Ls
€9
03
65

16
85
0L
6s1
L01
S01
%61
Z8
0s

1¢
184
42
1¢
0%

09
19
69
€9
3
99

0%

d3ddn

0¢s
8%
5%

64

sy
18
1y
8%

LE
9%
6%
s
€9
49
%8
Ss
1

r&4
%1
T4
14
92

LY
2s
€s
G4
by
6t

1t

43M07

S1IWIT-13d-G6

?m::._pcozunw

6°¢S
6°¢g
0°gg

6°¢ts

§°06
8°9¢
0°eg
2°es

1°8¢
g°1¢
1°8¢
1°%8
1°28
0°2Z8
Yeg 1l
1°L9
1°1g

1°9¢
£€°He
I 4
1°42
gel¢t

K )
1°9¢
s°09
ge¢es
6°8Yy
£°0s

2°6¢

NV3W W039

ERELAN

09
86
*81

LS

09
8¢
09
=6Y

uww
16
8¢
x1Z
=91
=12
%8¢
=€

%6€

o
S

x9Y
3¢
=Gl

xGH
19
6%
€y
6%

=81

65

SITVAWVS

L1161
L6l
cL61

SL61

B8L61

LibT-

FL61T
SLel

Sl61
YL6T
g6l
2L61
0L61
6961
8961
L3661
9361

861
9161
SLET
Y161
€61

8i61
L1661
9L61
5161
YL61
€161

Y161

dY3A

€21
€21
€21

€1

€1
€21
el1
XA

10
10
10
10
10
10
10
10
10

10
10
10
10
10

%0

0

%0
%0
%0
%0

€0

31IS -

/10

Agd3a
AGd3a
AQ¥d3Q

AdNANVQ

A¥NENYQ
A¥NENYQ
A¥NENYQ
A¥NENYQ

AdngnNya
AYNENVYQ

AdNENYQ .

Adndanva
AdNENVYQ
AdNENYgd
AdNBNYT
AdNENYa
AdNENYQ

NO1ONIT¥NG
NOL19NIT¥Ng
NOLONIT¥NG
NOLONITdNg
NO1ONIT4NG

7015148
J0LSI¥d
015144
SI0LSIdE
J0LS1¥8
10LS1ve

I0LS14¥9

IWYN NMODL

SILVINIILAVI--LINVLINTIOd

T123109d TVINIWNOYIANI 40 IN3WLI¥Vd3Q 1N211J33INNOD

30



tW/aN 09¢

d43IA0 SAvVQ
d317103¥d

TVYWYONSOT--NOILNBINISIC

0%
%
0¢Z
St
001
St

- NN~ N

[aa]
L]

€

teW/9N 0SSt

33A0 SAVQ
G31210d3ud

66G8°1

cls°1
18%°1
ges° 1
296°1

£9¢c°1

866°1
%G69°1
L29°1
o%6°1
389°1
994° 1
0ig°1
0L0°¢
9L19°1
39¢°1

Z1s°1
€es6° 1

619°1
686°1
089°1
0%G6° 1
0%¢°1

Z¢le°¢
619°1
s09°1
#09°1

A3G WO392 alS

ONTYOLINOW 3ONVYITdW0D Y1V Vi

£s

9%
Sy
6%
Sy

€8

9L
LS
€9
26
%6
L6
16
T#1
06
18

88
6s

s
£s
L%
4]
Ly

09

35
6%

56

d43ddn

1%

8¢
Le
8¢
€e

0s

2s
Sy
6%
09
oL
oL
41
0L
%9
6%

N2
Sy

VA
t44
¢ .
Y
9t

1c
A
Le
s

d3IM0T

SIIWIT-12d-66

39vd
(panut3uod)

NOI12310¥d TVviINIWNOYIANI 30
9 179yl

9°GYy
9° 14
#°0%
2°ey
9°8¢

G°8%

NVIW W039

%q

9s
%S
96
B3R

=8

=1Z
66
0s
Ge
VAl
=l
=61
=81
=GE
x=l1

el
=8¢

8¢
09
€S
56
L€

=11

8¢
A4
xGh

SITAWYS

G161

8161
LL6l
9161
SL61

2L61

SLé1l
161
€i61
Ci61
1461
0161
6961
8961

L3961
9961

9L61
Gl61l

8L61
L1161
9L61
Sl61
161

9L61
Si61
L6
8161

dv3 A

€l

(XA
| XA
€21
€ct

€0

10
10
10
10
10

10

10
10

10
10

10
10
20
20
20

<0
20

10
10
10

€21

3LIS

/10

G1314N3

G1314N3
G13T4N3
G1314N3
@1314N3

a73I4N3

GI3I4dN3
g13I4N3
g131d4N3
G71313N3
g13Id4N3
GT3I3N3

QI13I4N3

g13I3N3

G13I4N3
d71314dN3

dO0SANIM
YOSANIM

QY03 LUVH
Q¥0d1dVH
QY04 1LdvH
QY041 ¥9VH
QY04 LYvH

QYOdLYVH
G¥O0d1dVH

- QY04 LYvH

FWVN

isSv3
1Sv3

1Sv3
1Sv3
1Sv3
isSv3
1sv3

1sv3
ISv3
1Sv3

AG¥30

NMO L

SILIVINIILYVI--LNV1INII0d

INSW1¥Yd3a £NJI193NNGTD

31



4 206" 1 89 vy 9°%hg =91 9L61 20 H3IMN3I3¥9

8 9L%°1 09 G4 9°Z2% Bgo Sléel 20 HIIMN3I3I U9

L S19°1 B8G sy £°1¢9 6% YL6T 20 HOIMNII YO

L 0ls°1 s9 (4] 1°85 8¢S €L61 20 HOIMN3I3¥9

1 91 0CL*1 69 g 9°09 19 cit6l 20 HOIMN3I3¥S

Vi Biwel 99 R =t 2°09 b6 1261 <0 HJIMN3I3Y9

L 9e9°1 S9 €Y 0ees &4 0té1 20 HOIMNI3YO

€ 0es°1 s9 9% Leohg G2 6961 <20 HJIMNII Y9

Xi 6¢ 0L8°1 . 84 B84 2°19 g¢c 89E1 20 HOIMNIIHI

1 21 €9°1 8L 9g 1°99 . 132 L9661 20 HOIMNIIY9

L 196°1 oL 0s 2°6% =6¢ 9961 20 HJIIMNIIND

L %29°1 €9 8% 6°%6 s 8L6T 10 HOIMNII A9

¥4 sT1s®1 %9 2s L°Ls SS {61 10 H2IMNIIYO

K4 LG6"°1 139 ey KAl 2] - BS 9L61T 10 HOIMNIZ Y9

l £ 19L°1 8L 1a L°29 =k SL61T 10 HOIMNIIUD

S 619°1 65 9% 1°2¢ %S %161 10 HJIIMN3I3Y9

1 16%°1 1s 4 $°G% 3S £i61 10 HJIMNIIHO

1 el c0L°1 5% 0s 6°36 86 2LteT 10 HIIMNII YO

<l 60s°1 0% &y 6°¢sS 26 1.61 10 H2IMN3II¥9

1 el FAY R | . 69 Yy H°G6 174 06T 10 HIIMNIZ YO

1 91 069°1 9L 16 0°¢9 gz 6961 10 HIIMN3I3Y9O

el 019°1 SL 2% 7°29 =67 8961 10 HIIMNIIND

1 8661 Z2s 6¢ 6%y whe SL6T 20 g1313d¥1Ivd

HBe°1 9y 6% £°ey LYy L6l 20 01314¥1Ivd

s0e°1 Ly 1% 9%ty Ly eLe1 20 gN3I3¥1Ivd

66%° 1 8% 0% 6°ty 9¢ cL6l 20 : GI3I4491Ivd

N4 &2 908°1 LE 96 9°6G 9% 1L61 20 013 14¥91vd

1 01 . £88°1 945 SE 1249 Le 0L61 20 dI313¥1vd

009°1 9% 013 6°9¢ 0¢ 6361 20 GI313¥1Ivd

N4 069°1 g 0% B°6H =02 8961 20 G1314¥1vd

S6%° 1 0g 6¢ 0°%y A {961 20 ga313d1Ivs

£ls°1 : KA €t £°8¢ 1€ 9261 20 g3I14¥1vd

tW/9n 092 EW/9N 051 A3Q WO39 01S ¥3Iddn ¥3MO0T  NVIW W039  SITdWVS 4v3aA  311IS IWYN NMOL
¥3IA0 SAVQ 43A0 SAvVd S1IWIT-12d-66

.G3131034dd 031310344

TYWIONDOI--NCI1INGIYLISIA SILIVINITLYVd=-LNVINTI0d

GNIYOLINOW 3IDONVIIdWOD HIV S 39vd 4 NOIL3310¥d IVINIWNOWIANI 40 INIWLE¥YE3Q L1NDIL1D3INNDD
(penutzuod) g 3I79vL

32



L LHs°1 89 SS 2°19 09 LL6T1 80 H2IMN33¥9

8 899°1 - 29 o 2°65 , LS © 961 80 HJIIMN33Y¥O

S 2is°1 8% 9s c°*19 69 St61 ¢©0 HJIIMN3I3 ¥

1 £l 809°1 L 86 S°%9 19 %161 80 HJ3IMNI3¥9

1 €l 029°1 0t G L°Z9 6% €LET 8O HJIIMN33 Y9

1 91 61s°1 6L €9 »°0L LS - ZLl61 80 HIIMN3I3 ¥

o1 : 1641 €8 - 89 C6°HL 8] 1L6T @0 H2IMNII¥D

6¢ g8 ‘erece LLT 6t s°¢8 = 0L61 80 HOIMN3I3INI

€ 299°1 6% 6¢ Beey 09 2L61 IO HOIMNI IO

L0G°1 1% € 1°9¢ 9 £L6T IO HJIMNIIY9D

S 0eB°1 C Sy e 3°8¢ 09 ZLel Lo HOIMNIIYD

l L86°1 1s 1% Q°GH 36 1,61 1O HIIMNI3HO

X4 229°1 6s 1% T1¢6% gZ 0Lel LO HJIIMNI3®D

1 0eg°1 8% 4 g°6¢ VX4 6361 IO HIIMNIIH9

069°1 8% 2z el . = 8961 IO HOIMNI3 YD

1 Lol 1% 43 #°9¢ 86 8L61 #0 H2IMNII YO

1 68s°1 LYy . 8¢t S €°2y 86 LL6T HO HJIMN33¥9

¥ 66L°1 G4 133 £°0% LS 9L61 %0 HIITMN3I3Y¥O

I4 Lyl h 13 Y°le 3G sL6T %0 HJ3IMNI I Y9

€ €el®l 9% St 1°0% 86 Y161 %0 HOIMN33¥I

X4 164°1 6% et 1°2% =LY el6l  H0 HOIMNI3 Y9

01 1£9°1 L9 0s 185 B3 BLET €0 HOIMN3I3Y9D

Z Hhy el 5G %S 2°6¢9 6% . Li6é1T €0 H2IMN3I3I WD

g 08s6°1 £9 0s 896§ S 9L6T €0 HJIIMN3I3¥9

4 ogs°1 Ss SY 1°0¢ 6% sl6l €0 H2IMN3I3¥9

€ G66°1 8BS L%y G°Zs 65 Y161 €0 HOIMNII YD

€ 89s5°1 Ls 9% 1°1s 65 €lel €0 HOIMNI3Y9

S 9is°1 €9 16 #°9¢ 09 2L6T €0 HJIIMN3I 3 YO

I4 as%°1 %9 €S #°86 95 1161 €O HIIMNIIHI

€ 806°1 399 84y 2°9s 92 0L61 €0 H2IMN33¥9

1 o8#°1 19 Vi, 6°1s - 14 6961 €0 H2IMN33¥9

L 3691 v 99 12 2°es 1< 8961 €0 ‘ HO2IMNIIHI

tW/SN a9¢ EW/ON 061 A30 WO39 GLS ¥3ddn dIMOT  NV3IW W039 S3ITdWVS dv3IA 3J1IS IWVN NMOL
43A0 SAVC ¥3A0 SAvQ SIIWIT=-12d-66

d313103¥d d3131034d

AYWYONDOI--NOILNEIYLISIQ SIAVINITLY¥Vd--LINVLINTI0Od

ONIYO0L INOW 3I3NVITIdWOD HIV g 39vd NOI12310¥d IVINIWNOYIANI 40 IN3IWI¥¥d3Ia LN3TLD3INNOD

(Penutjuod) g 374VL .

33



1 994° 1 66 &Y L°gs 09 GL61 20 QY04 14VH

l 161 9s 9% L°0¢ 18 YL6T 20 Qd0414¥VH

62¢°1 9 cH 2°%s =11 gEL61 <0 0¥041LdVH

4 Yigel el €9 G°89 x=H9 1961 20 QY03 LYVH

Y661 (004 4 LeGe 2% 861 20 WYQQvH

8%6° 1 233 T¢ S°He 6% , LL61T 20 WYagvH

1 I%9°1 0% 1¢c vegg 8¢ GL6T 20 WVYaavH

£€¢s°1 Le 0g £°ee 65 Si61 <20 . Wvaave

6%9° 1 8¢ 62 6°2¢ Yy #L61 20 WYQavH

566°1 € st - L°8¢ 09 61 €21 /10 NOL1OY9

GHe 1 A lLe L°0% 19 8LE6T €21 NOL1OY9

1 Zv5°1 Ly 6¢ L=Z% 19 L161 €21 NO104¥9

906°1 6%y T+ LoYy 8¢ 9161 €21 NO10¥S

S6%°1 VA e 8°8¢ *GE SL6T €21 NO LOY9

13 cilLe1 Sg 0¢ £°0y xH1 L1961 %0 NO10Y9

4 %85°1 L 82 8 °HYy = 9961 %0 NOLOY¥9

1 Se9°1 Ly 43 S°8¢ 23 T4 SL61 10 NG 10499

1 H13°1 6¢ 1€ S°he 19 HL6T 10 NO10Y9

1 269°1 6¢ 1¢ BeHe SS £€L61 10 NOLOY9

S 91L°1 €S CH 2°9Yy 9s 2t61 10 NOLOY9

< 0% ge9°1 66 Ll KAUR: 13 1261 10 NO1G¥9

I L9 66s° 1 21 98 6°201 sé 061 10 NO10Y¥s

01 09%°1 48 29 6°2i %4 6961 1IG NOL1GQY9

i 6¢ osg°1 08 oY Z2°19 x1Z 8961 10 NO10Y9

T Tgoe 1 Lty 8¢ »°9¢ =91 1961 10 NO10u9

£se°1 99 4 $°8¢6 %82 SL6T &1 HJ3IMNIINO

L : 106°1 69 LS 0°€9 09 YL6T %1 HJIMN33¥9

8 geL°1 65 SH £°1s LS g8L6T 80 HJIMN3I3¥9

EW/9N 092 EW/9N 061 A30 WO39 Q1S ¥3ddN - YIMOT NV3IW WO3O S3ITAWVS d4v3IA 3L1IS IWVN NMOL
43A0 SAvVQ Y43IAC SAvg SIIWIT=-13d~-66

G3131IG3¥d G31401034d

IVWYONSOT--NOILNGI1¥isSIa SILVINIILIY¥VH--LINVINTI0d

ONIT¥OLINOW 3DNVITIdWOD yIv L 39vd NOILD310¥d TIVIN

IWNOYTIANI dO IN3IWLEVYH3IQ LNDTLI3INNOID
(PenuLjuod) g 3Gyl

34



8 L9 LES® T %01 36 1°001 012 9361 01 CY041¥VH

Z 18%°1 1L 2 8°5¢s %21 961 S0 QJ0418VH

z LHGe 1 96 SH Z2°0s 8¢ SL6T SO CY¥031YYH

Z . £€29°1 : 6% 8¢ Te¢H =84 $L61 <O - QY03 1YVH

62 921 19L°1 sg 1 68 9°L 11 =81 1L61 SO CY0419VH

62 001 L16°1 0s1 69 g°101 %€1 0L61 <O QY04 LdYH

Z 91 628°1 69 2% 6°¢S %2 : 6961 SO GY04149VH

L 0gs° 1 9L 84 £°09 291 8961 <O Y04 1YYH

ot $29°1 8L Y 9°8¢g *€1 9161 %0 QY03 LYVH

1 Lzs°1 2s N 1°t% 8¢ GL6T %0 0¥0d4149VH

Y €69°1 9g 2% Hegy xlYy o Bl61T %0 Q404 14vH

Y s€9°1 LS €y g°6% 6% €161 %0 QY04 19VYH

8 LG61°1 LS oy geLy 0% 2161 %0 QY03 1dVH

88 161 620°72. 142 %01 2°8¢1 %€ 1 0L61 +0 QY03 LdVH

62 921 0Ll SG1 26 2°611 =02 6961 %0 0Y0414VH

8 8¢g 018°1 801 09 9°08 %81 8961 %0 QY04 L1¥VH

€1 966°1 69 09 9°%9 611 8161 €0 0d041¥VH

€1 89G6°1 1L 29 - Z°99 s01 Li6T €0 CY041YVH

€1 96%°1 18 19 S°glL 8¢ 9L61 €0 QY04 1¥VH

8 11%°1 SL €9 5°89 0% G161 €0 Q40414 VYH

01 666°1 0L 9¢ t°29 6§ Y161 €0 QY04 1YVYH

oY Biv®1 26 1L L°0g EX X €L61 €0 0¥041YVH

1 \ T4 209°1 6L 0oL £°H4 6€1 2L6T €0 QY04 19VYH

r4 S¢ LIG°1 16 €8 g5°9g 691 1,61 €0 Qd041dVH

€1 : g8 6€9°1 111 66 L°%01 061 0L6T €0 . OY041¥YH

€1 88 0€£%°1 211 101 - 6°601 LLT 6961 €0 CYO4L1YVH

S L9 ogs°1 LOT 56 1°101 =€ €1 8961 €0 QY04 1dVH

62 61 L%9° 1 €61 S11 £°2¢1 xhy L1961 €0 QY03 14VH

g Y1L°1 665 (%7 2°0s sy 8i61 20 QY04 1Y¥VH

1 2i%°1 Sg 9% 9°0g 65 LL61 20 QY04 1¥VH

i 029°1 Hg cH g°8Yy 66 9161 20 QY0414 VH

EW/9N 092 EW/SN 061 A30 W0O39 arS ¥3ddn ¥3IMOT NV3IW W039  S3ITdWVS ¥V3IA  31IS IWYN NMOL
¥IAD SAVQ ¥3IAD SAvVQ . SLIWIT-12d-G6

03£3103¥d (31210344

TVWYON30T--NQOIIN8IYISIC SILVINITIIY¥VE-~-LNVYINTI0d

ONIYOLINOW 3I3NVYITIdWOD d1V 8 J9vd NOT12310dd IVINIWNOYIANI 30 INIWLI¥VYH3IQ 1NJITLIINNOD

(panuL3u0d) g 31vL

35



€ 669°1 06 6¢ A A 965 SL61 10 Y3 ISIHIONVK

Z 066°1 25 6t 2°6% =8€ ¥L&1 10 YI3LSIHIONVYW

L sti®il LS 0% 8Ly *9€ €61 10 ‘ Y3 LSIHINVN

. 60%°1 LS 6¢ £ely %G1 L6t 10 HILSIHINVR

& Y 999° 1 66 99 B°08 =9 TL6T 10 dIEISIHINVW

829°1 le LZ 6°1¢ =8 SL6T 10 © IN3M

Z 658°1 Le L He1g 396 %161 10 ANIN

1 L £€d6° 1 &% 0¢. g°gg ) 4 €Let1 10 EN3IH

01 - 009°1 L 16 5709 6¢ 2L61 10 v 0403 1Y VvH

€ -0ev° 1 YL GG 8°cG 14 1L61 10 v Y03 1dvH

8 096° 1 L 4 6°19 92 0L6T 10 v 0d0d1dVH

01 016°1 TSk 4] £°Z9 174 6361 10 v QY04 1dVH

8 0oes° 1 L Cs Z°09 9¢c 8961 10 v Gd0d LdvH

L Y 06L°1 56 19 0°9L 9 L3361 10 v QU004 LdYH

I4 Gt 06s°1 86 89 c°18 9¢ 9961 10 v 404 1dvH

4 62 ogs®1 001 1L ehg %4 961 10 v Y03 1dvYH

91 88 069°1 0ct 98 G601 sz 961 10 v Qd0d L YvH

T st 00%°1 211 G £°86 1°T4 €961 10 v (SR [SEERA 40

€1 001 009°1 sel €6 0°211 X4 2961 10 v Gd0d418VH

L 01%°1 €8 29 Z°ZL 14 1961 10 v Cd041dvH

s L9 01s°1 ge1 68 0°s01 9¢ 0961 10 v Q0d0d1dVvH

T 0¥ 00s°1 €6 89 9°64L g9c 6561 10 v Jd03149VH

13 St 0e9°1 86 Q% 9°08 °%4 8661 10 v Qd031YVH

91 - 001 0891 . sel c6 %°011 92 Lset 10 v CH04LdVH

01 61s°1 YL 19 1°L9 19 8L6ET €21 Qd0-H1dvH

01 ¢Hs°1 €L 6% L°g9 0% Liel €21 QY04 1dVH

$6%°1 LS 0% L°Lly %61 9LET €21 Gd041dVvH

01 001 ghg°1 . Tel L6 1°c1l *xlE L3261 11 Y04 EdVH

3 0% 01s°1 %01 06 0°L6 %96 8561 O1 QU0 1AdVH

L 8s 869°1 26 68 3°06 62¢ L3961 01 804 1dvH

EW/9N 092 €EW/9Nn 061 A3Q WO39 d4S ¥3ddn 43IMOT  NV3IW WO039  S3TdWVS d¥3A  3LIS IWVN NMOL.
¥3A0 SAVQA dJIA0 SAVQ SIIWIT-13d-6G6

G3L31IC34¥d 33131034d

TYRYONSOT--NOTANGTYLISIA SILVINDTILYVd--LINVINTIDd

INITHOL INOW wuZ<H4mZOu Hiv 6 39vd NOT 13310¥d TIVINIWNOYIANI 40 INIWLI¥Vd3IA 1NDI1D3INNDD
(panu13u0s) §° 3741 :

36



~ O NF AN

<5

EW/9N 09¢
¥3IA0 SAVQ
G3131d3¥d

IVWYONIOTI--NOIL1NGIviSIqa

v

8s
0s

8¢
Il

V24

oe
€1

- N

eEW/9N 061
d3A0 SAVO
d31310a3¥d

0e6°1
1dL°1
066°1
0Ls°1

965°1
066° 1
0%s°1
.086°1
§69°1
Z9L°1
0¢9°1
o%s° 1
VAN Al
06B°1
0eEG°1

L E10°2
L09°1
6€8°1
28%°1
Ses°1

9%9°1
B8Z9°1
609°1
Léy° 1
1ci=¢
£e¥s°1
€66°1
09%°1

%s°1
L9G° 1
#09°1

A30 w039 ais

ONIYOLINOW 3ONVITIdWOD ¥l1vV 0T

%6
011
S6
09

89
8%
8¢
65
LS
GL
26
901
121
801
L8

L9
ls
T4
o8
Sy

s
1%
6t
82
8¢
€S
Ss
Ly

4
g4
Sy

43ddn

L9
L9

1s
e

2
L%
Yy
EA4
Sy
BS
€L
98
6L
65
0¢s

Y
1
84
99
9¢

1¢
€e
013
61
r4%
0%
Lt
T¢e

8¢t
6t
St

43IM0T

S1IWII-13d-56

39vd

2°64
g°sg
%269
(Ehg ey

L°09
G°26
8°16
0°26
»°0¢
2°G9
£°Z8
H*G56
QL6
86l
1°9¢g

2°gs
£°0s
2°86S
GedL
b0y

S°0%
S°9¢
194
2°¢e
TeegH
2°9%
gevy
6°l¢
§°1y
S°¢Yy
g°6¢

NV3IW W039

%4
=07
261
=21

09
0g
16
1¢
65
3q
09
8¢
=1
=81
=y 1

*xGE
SS
=Fe
4%
€S

B A
09
LYy

%81

xG2

2 e
x4

wH1

9¢g
0%
56

S3IT4WVS

TiL61
0461
6961
8961

8161
1161
9L61
SL6T
vi61
€LET
2L61

1161
0L61

6861
8961

SL61
7161
€Ll
2L61
1,61

G161
sLel
Y161
L6l
2L61T
TL61
0L61
6961

8161
LL61
GLET

YV 3 A

€0
€0
€0
€0

20
20
f49]
20
<0
<0
20
0

20
20
10
10
10
10
10

10
10
10
10
10
10
10
10

10
10

311IS

N20T¥3ix
N3QIY3W
NIOTY=wW
NIATY3IW

N3CIYINW
NIATYIW
NIAT 93N
NICIY3W
NICT¥3IW
NIQTY¥3IW
N3IQT YW

NIQATH3IW
N3QId3INW

NIQIYIW
NIAT 93N

NITTHIW
N3G IYIW
N3TTHIW
N3IOI¥3W
N3QId3W

QI3 I3SNYW
G13ITISNVW
GI3T4SNVW
CREREIIN
03T 4SNVW
I3 T4SNVW
QI13T4SNYW
73 T4SNVW

YILSIHINVW
33 1S3IHINVNW
YILSIHINVYW

IWYN NMOL

SILVYINITLYVE~-~LNVINTI 04

NOIL1D23104d TVINIWNOYIANT 40 INIW1IYYd3a 1INI3T1I3INNDCD
(penuLiuod) 9 3I7gylL

37



L1s® 1 0% r4 6°6¢ LS 1L61 10 NMOL3ITAQIW

1 g €£00°2 2s 62 9°Q8¢ 22 0L61 10 NMO1370Q1IW
L 009°1 89 g4 0°9¢ G2 6961 10 NMO137001W
g . S¢ 0s6°1 18 Gy 6°09 22 8961 10 NMO1310C1W
g8ss6°1 24 -2t 6°9¢ =8¢ L1961 10 NMOL137001W
€ g19°1 G5 9¢ Z2ehy #g 2 %961 10 NM0O131001IW
z og+° 1 6L Ly 119 201 8961 10O N3QT43W
€1 0s Z2hzez g - € L°66 2€2 9161 90 NIGTY3W
b 62 516°1 oL 0s £°65 €6 Sl61 90 N3QIY¥3IW
1 91 GGL°1 9 X 1°9¢ 5g %161 90 N3QI¥3W
V4 91 £06°1 8¢ 2y €6y 1£4 €L61T 90 N3Q1d3W
< <S¢ 2Z8° 1 28 96 0°89 8¢ ZL61 90 N3QIY3nW
1 ¥ €vs°1 88 oL geg/ 26 1,61 90 N3IQIY¥3IW
8 LG9° 1 19 84 2°%sS 8¢ 8161 60O NIQId3W
1 91 1L9°1 69 %G G°19 66 L161 SO N3GTI¥3wW
S 13 926°1 €L g g°29 656 9L61 SO N3QT1Y3W
€ 2 ovg°1 69 0s 6°8¢ 2s Gl61 <0 N3QT 43w
& 62 118°1 Yl 4s y°¢9 LS Y161 GO N3GTY3IW
Z 02 8Li°1 69 16 £°66 0s €L61 6O N3QI¥3KW
2% €11 302°2 811 18 0°86 09 Z2L61 GO N3GIY3IW
001 L61 6L1°2 Z61 og1 6°161 14 1,61 6O N3QT Y3
6€1 G522 866° ¢ o%€ It1 AL T3 =€ 1 0L61 SO N3IQIY¥3IW
001 161 ovZe¢ 1€2 901 £°9g61 =81 6961 SO N3QId3W
001 891 . o¥1°¢ _ T1¢¢€ 0s cegZ1 =8 8961 SO N3G ITY3IW
VT4 88 088°1 991 65 8°86 = 0L61 %0 N3ICGIY3W
01 L9 ozZL*1 Lz 69 8°€6 =1 6961 %0 N3GI¥3IW
Z 02 868°1 69 € Lo%g %82 SL61 €0 N3QTY3KW
1 €1 86L°1 65 by 6°06 €S %L61 €0 N3QTY3W -
Z oe 188°1 _ 49 LY G°He LS €L6T €0 N3GId43W
1 €1 559° 1 69 €S Y209 €S 2L6T €0 N3QId3INW
EW/oNn 092 €EW/9n 061 A3Q W039 ai1S d3ddN  ¥3MOT NV3IW W039 S3TdWVS ¥V3IA  3JLIS IWYN NMOL
¥3IAD SAVQ d43A0 SAVQ S1IWIT-12d-66

031310344 031210304

TYWIONIOTI--NOILNETIY¥LSIa : SIIVINIILYVYI--LINVLINTIOd

ONIYOLINOW 3IONVII4dWOD AIV 11 39vd NOJ 193 TVINIWNOYIANI 40 IN3WLI¥VH3A 1INJI1I3INNQD
Auw:CTP:omw w m$m&%

38



€EWK/9N 092
HIAQ SAVC
031710394

8 00s°1 18 9% L°L9
e 0cl°t 68 &y L*%9
4 6%6° 1 95 % 7 *8Y
1 966°1 1s % 9°G¥H
3 965° 1 9% Sy G206
1 Lese 1 1¢ 1% L°s%y
1 26s6° 1 4 44 L°9y
9L%°1 6% 6t 8°c%
¥ £19°1 13 iy 2°%6%
+ 266° 1 09 8% L°gs
L 086°1 YL oY 0°gs
Z 0e9o°1 €S St 2°eh
6¢ oes6°1 18 Y €°65
SC sheee €9 Y %216
He ZiL°l ZL 4 2°29
4 626°1 L5 LYy G*2g
8 165°1 s9 2s $°8%
4 12s°1 0s 8% L°es
4 986°1 86 LYy 126
€ #1c°1 0g 6% S°hg
01 8¢e9°1 99 2s 0°6¢s
01 £vg°1 Y 09 6°99
L 28%° 1 8L 99 1°99
»e 00L"*1 ‘8 g $°G69
Z 010 A 1L 0s 9°6%
1 695° 1 Zs 6t °Gh
Z »86°1 9g 6t 8°9%
T 619°1 6¢ 1¢c g°He
91 0€8° 1 6% Yy L°0s
€ 201 €S % €LYy
EW/SoN 0ST A30 WO39 QLS ¥3ddn 43MO0T  NV3W WD39
Y3IAD SAVA SIIWIT~-13d-56
3131034d

TVWAONOOT--NOT1iN8I1¥LISIA

ONTYOLINOW 3IINVITdWOD ¥IV

Z1 29vd

(panutau

NOI1J3310¥d TVIN3IWNOYIAN

02) 9 319Vl

0¢
=81

xdE
1
09
86
09
by
8¢
€S
=91
*x22
=61

By AA

Qg
09
o¢c
1
19
65
66
LS
v X4
T4
%02

=8¢
*G ¢

65
65
65

SITAWYS

6961
8961

8161
L1161
L61
SL61
Y161
€161
2Lé1
TLET
0L61
6961
8961

€ELET

BL6T
L1611
G161
silel
7061
€L61
2L61
1161
0L61
6961
8961

1961
9961

Y0161
£i61
2L61

dV3IA

20
20

10

-10

10

10

10
10
10 -
10
10
10
10

%0

€0
€0
€0
€0
€0
€0
€0
€0
€0
€0
€0

0
[49;

10
10
10

J1IS

Q¥031IW
4031w

Y047 IW
QY047 1IW
Q¥04TIW
GY03T1INW
QY0371 IW
QH03TIW
QY04 IW
QAa047TW
gu0d1IKW
Y0d471IW
QY4041 1IW

NMO1370Q01IW

NMOL3T0QQINW
NMC137QGIW
NMC1370Q1IwW
NMO137001W
NMC1370QINW
NMOLi3100INW
NMOL37001IKW

NMOL310AINW
NMO13170QC1IW

NMOL3TQQIW
NMOL3TQQIW

NMOL3IIGATW
NMOL131001IW

NMC1310Q1K
NMOL13T0QIW
NMO13700TW

JWYN NMO1L

SILVIN3TILUVd-—-LiNYEINTI0d

3 30 IN3WLYVYd3a INDI1D3INNOD

39



01
01
91

EW/9Nn 092

43A0 _SAVQA
g3£31G3¥d

IVNYONODI--NOTLINGT¥ISIA

iy
LL
L9
88
Y
01

F A AO N
L] ]

[fa}

o
N

O v m NG N e
el

1

eW/on 06t

dIAQC SAVA
G3101Q3dd

1is°1
319°1
0T4°1
06l®1
c9L° 1
8IGs°1

9e9°1
€siL®1
2H9°1
9%7L°1
218°1
669°1
269°1
0%0°¢
0L9°1
oIL*1
¢oo°¢

96%°1
8%s°1
9es°1
00L°1
gog°1
128°1

6LH°1
24%°1
8es° 1
66%° 1
62s6°1
O%H°1
gLl
69%°1
[A A A

A30 W039 4lS

ONIYOLINDOW 3DNVITIHdWOD dlv el

'39vd

96
021
911
821
26
Gl

X4
0s
[42
43
9¢
6¢
1+
65
1s
0L
Le

Sy
G4
Ly
€S
8%
%8

66
29
85
89
LS
5SS
1)
L
26

d43ddNn

S1IWIT-13d-56

St
08
23
LL
€9
1s

GZ
¢z
Ge
%2
Le
0¢
1¢
e
he
Y
€l

8¢
Le
8¢
1%
B¢

8¢

6%
s
Ly
ls
EAd
Gy
64
6%
€9

¥3IM01

L°Ss8
0°86
9°26°
6°86
9°9L
0eZ9

Hel?
0°gg
8g°8¢
Lele
1€
Tebe
g°6t
0°6%
6°1%
2°9s
b6

1%
604
L°2y
2°G%
8*l%
G°Gg

&°eq
£°Ls
2°2¢%
529
Z2°1s
6°6%
G°G66
1269
6°6L

NVY3W WO39

vl

26
T4
€e
p4
whe
2 24

021
wl 1
09
09
LS
1¢
8%
97
L2
e
=1€

95
09
2]
9¢g
8%
11

4
86
86
65
V3
2
66
%6
=971

S3I1dWYS

1261
OL61
6961
8961
1961
3361

8161
GLET
StéEl
161
CLET
2L61
1161
0L61
6961
8961
1961

Si61
L6
€161
2L61
Tretl

0L61

8L61
LLIET
9L61
SL61
L61

€L6T

2Lel
1L61
0L61

dV3IA

10 M¥INLYONVYN
10 WINLYONVN
10 WINLVINYN
10 WINLVYONYN
10 HONLVINVN
10 XINLVINVYN
10 S T1YY0W
10 S TYd0OW
10 STYYOW
10 SIYYOW
10 S ITYYOW
10 _SIYY0W
10 SIYU0OW
10 STYYOW
10 SIYY0OW
10 SIYY0OW
10 SI1YY0W
S0 Q¥0-411IW
30 CHO4 VIR
90 GYO4TIW
90 Q¥04TIW
90 gY047T1IW
0 GY041INW
20 Qd041IW
20. Q¥0471INW
20 R ISERB Y
20 d031IRW
20 G041k
20 QY04 TIwW
20 GYO4TIW
20 : e TSERDY
20 Q04 TINW
311S JWYN NMOL

SIIVINITLIYVE—-LINYLINTIOd

3N
Avmzcztw%wwmw%%da TVINIWNOYIANT 40 IN3W1I¥VYd3Q 1NDILDI3NNDOD

40



AT NN N O =N

1
l
r4

EW/9N 092

¥3A0 SAVQ
g3131C3¥d

IVWYONDOTI--NOTINGI¥LSIQ

INIYOLINOW 3DONVITdWOD ¥IV

91
SE
(¥4
8¢
iLL
1L
#s1
€1T
88

LS
e
0Z
S¢
0]
86
Se
8¢
0s

5

1

91
&2
el
62
St

L
S
01
L
€1
L4
62

EW/9N 06l

d3A0 SAVQ
03131034d

SL9°1
16Le1
YaL®1
8L 1
3Z28°1
081
O%6°1
LaL*1
HH9°1

2es° 1
Y841
009°1
0%89°1
619°1
665°1
L1s6°1
02c*1
01s°1

L19°1
9641

Liv®1
BE9° 1
oev°1
0¢9°1
01s°1

669°1
0es°1
G89°1
£09°1
94%g°1
€691
£E19°1

A3d WO39 ais

1L

S8
0g
66
G111
I
TL1
Lel
oel

€21
26
6L
g8
%6
S01
$01
L11
11

66
19
88
%8
26
€6
€01

Ls
%9
29
€9
69
6L
18

¥3ddn
SIIWIT-123d-S6

39vd

Qs
%9
19
SL
L
LL
201
16
98

Z8
Sl
9
69

€L

€8
sl
S8
8

LYy
%
89
99
0L
%9
St

G4
Z2s
8%
16
g
29
%9

43IM0T

6£°29
6°¢L
6°69
£°98
B°06
£°L6
6°1¢cl
L°T111
g°601

L°001
b°e8
1°0L
L°L:
BeZ8
e 2 5%
2°68
1°001
6°96

HeeZs
B°6%
9°LL
T°4L
1°08
B°GL
9°L8

g8°0s
L°Ls
9°%q
8°96
T¢19
Z°0L
1ecL

09
1S
66
86
9¢
%4
97
=82
xH 2

=61
86
8¢
9G
G9
LS
92
Lz
G2

1¢
=81
e
QG
CX4
9Z
92

8¢
)
0%
09
19
66
19

NY3IW WO39  S3ITdWVS

Bi61
€l61
JLET
TL61
O0L61
6961
8961
L1961
9961

G161

Gleld
%L61
€L61
aLel

161

0L61
6961

8961

L6
€L61
L6l
TL61
0161
6961
8361

BLET
Li6l
gt61
SL61
L61
€L6T
2L61

YV IA

€0
£0
€0
€0
€0
€0
€0
€0
€0

20
20
20
20
20
0
20
20
20

10
10
10
10
10
10
10

10
10
10
10
10
10
10

3L 1s

NIV1IIWG M3N
NIVIIYE MIN
NIV1IYd M3N
NIVLII®G M3IN
NIVII¥E M3N
NIVIING M3N
NIV1iIYSG M3N
NIVII¥E M3IN
NIVLII¥E M3N
NIV1IdYg M3N
NIvViIivg M3In
NIV1IYE M3IN
NIVII¥E M3IN
NIVLII¥E M3IN
NIV1IInNG M3N
NIVIIYE M3IN
NIVLIIYE M3N
NIV1IYG M3N
NIVII¥E M3N
NIViIY¥a M3N
NIVIIY¥E M3N
NIVII¥E M3IN
NIViIYE M3N
NIviIYEg M3IN
NIVIIYE Man

¥INLYINVYN

WINLVINYN

H¥INLVONVYN

X¥INLVYONYN

WINLVONVYN

X¥INLVINYN

NINLYONVYN

JWVN NMOL

SILVINITLYVd--INVLINTI0d

NO112310¥d TVINIWNOYIANT 40 INIWLH¥VYA3IQ LNDTLIINNOT

(Panutjuos)9

314yl

41



4 6¢ 06cs°1 98 8L Z2°¢8 _ 8L1 8361 10 NIAVYH M3N

g 8% 0c9°1 001 €8 £*1é 58 L9861 10 NIAVH M3IN

. 181 0Lse1 011 L 126 X4 961 10 V NIVII¥dg M3N

4 Y 0is°1 L01 Li S°06 G2z ¢ 6561 10 vV NIviidg M3N

8 HG6° 1 %9 95 1°09 121 8L61T €21 NIviid¥g M3N

[4 KA ARt 19 s 6°Ll5 0¢1 L16T €21 NIViIdd M3N

L L09°1 €9 1a L*Gg 19 9461 €l1 NIVIIYWG M3N

S SlH°1 6L 0s 1°¢9 el BT RN SR YA NIViI¥d M3N

L Zéhe1 18 €9 1°1L %67 1961 S0 NIVIIdd M3N

31 06%°1 88 9 gL £ K4 9961 90 NIViITY¥E M3IN

e £€98°1 5% € g8°8¢ 8¢ Y161 <0 NIV1Id¥dg M3N

3 Bee°1 is 0% S°GH 86  €L61 SO NIVIIYE M3IN

L 18°1 &Yy Le Te¢ey 65 ZL6el S0 NIVIIYE MIN

1 veyvt 1 3 Sy o6y LS 1L61 SO NIViI¥d M3N

1 996°1 13 ge Lohyy 14 0161 60O NIviidd MaN

1 066°1 0s St hely EX4 6961 SO NIV1IIYdE M3N

L 06G°1 09 oy 0°6%y sl . 8961 SO NIvV1iId¥dd M3N

l sis°1 %9 LE L°8% e 1 9L61 %0 NIVLIIY¥E M3IN

81%°1 6% 0% beohy 66 SL61T %0 NIVIIYE M3N

2 VAF Rt 1 €e 0°gt Q9 YL61 %0 NIvV1iidd M3IN

8 2L 1 8s Sy T°1¢ 69 £l61 %0 NIV1iIdg M3N

¥ §9s°1 8s L% beZg 84 ZLél %0 NIViIY¥E M3N

Z 95°1 %S KA 0°6% 96 1L6T %0 NIViI¥E M3N

13 306°1 s9 Ly £°G6s gZ oL6T %0 NIVEIIYE M3N

Vi geo° 1 c9 1% 19 )4 s2 6961 »0O NIViIYd M3N

el 0Zc9°1 9L s %29 174 8361 %0 NIV1IIYE M3IN

I3 Cs 269° 1 201 GL L*%8 21tE L1161 €0 NIviidd M3N

1 oF4 889°1 €L LS L°H9 LS 9L6T €0 NIV1iIY¥E M3IN

el Le%°1 08 9G 6°721L 09 glel €0 NIviId¥dgd M3N

eW/2N 09¢é eW/9Nn 0s1 A33 W039 4l1S d3ddn YIMOT  NVIW WO39  S3TdWYS Y¥3A  3LIS 3IWVN NMOL
¥3A0 SAVQ ¥43IAC SAVE SLIINIT=-13d-66

Q317103Y¥d 03171C34d
TYWYONSOI--NOTLNEIY1LSIA “SIIVINIILYVE--AINVINTTOd
ONIYOL1INOW 3DONVIIdWOD "IV &1 39vd NOI13310¥d TYAINIWNOYIANI 40 INIWLUVLIA INJITLD3INNOD

(penu1juod) g 378yl ,

42



4 . 4 089°1
4 L9 019°¢

F6e°1

€ Hhe° 1

Y 069°1

6841

€ 696°1

¥ #€9°1

074 geEw®1

01 0cs°1

l : T4 0l9°1
€ Se 099°1

S 625°1
S 615°1
L 166° 1
%z 969° 1
02 091°¢
0z ozLe1
(13 655° 1
€19°1
Y€9° 1

(43 0€9°1

%2z 009° 1
3 00T 0€1°2

W et O NN AN
—d
m ¥
o N

9ZG°1
T T 669°1
8541
69g° 1
5041
6EH° 1
GES® 1
oTL°1

OMF =y mMm D

[T

L

6L
18

66
85
25
84
Ss
S
LT
oL
gL
98

€9
29
LS
Z8
25
L
€6
18
tel
Lg
‘8
L1T

€L
99
s9
%9
29
CL
1 A
06

€EW/9Nn 092 EW/9n 0st A30 WO39 4i1S d3ddn

4IAD SAvVd 43A0 SAVQ
03131034¥d 331210344

TYWHONSOI--NOTILINGIYWLSIO

ONIYOLINOW 3INVII4WOD YIV

29

oS-

1%
LYy
1%
0%
9y
Y
i9
85
29
69

€S
103
79
LS
Gt
SS
9L
89
98

oL

89
28

Gs
1s
%G
4
16
19
39
6L

Y3IM

L°69
6°¢9

2°6%
1°2¢
#°9%
ey
2°0¢
28y
£°%8
g°e9
¥°89
0°LL

G°8G
8°G6g
£E°09
£°89
G°Zy
6°29
T°%8
G4l
0°L01
6°LL
%%
0°g6

2°¢e9
0°gg
0%6¢s
°LS
2°9¢
1*69
°69
hehg

Gl NVIW WO3I9

SLIWIT-13d-56

91 39vd

NOI123104d v

(PonuLlu0d) 9 379yl

209
96

=61
66
19
19
69
=iy

ot

69
9L
*69

65
8¢
8¢
=1€
3¢
=16
L9
88
x1¢
69
9l
=e g

*GE
86
09
19
g%
91
6¢ctl .
971

S3TdWVYS

8961
L3961

9161
GL61

YL61
€L61

2t61

1261

0161

6961
8961
L3961

8L61
Lied
9L61
Si6l
Y161
€ib6l
2LEel
1i61
0L61
6361
8961
L1961

L1261
9L61
SLET
Y161
g€l61
2161
1461
6961

Y3 A

10

S0
G0

€0
€0
€0
€0
€0

‘€0

€0
€0
€0
€0

0
20
0
20
20
20
20
0
c0
20
o
4

10
10
10
10
10
10
10

31IS

NIAVH M3IN
NIAVH M3N
NIAVH M3N
NIAVH M3N
NIAVH M3IN
NIAVH M3N
NIAVH M3N
NIAVH M3IN
NIAVH M3aN
NIAVH MaN
NIAVH M3N-
NIAVH M3N
NIAVH M3IN
NIAVH M3N
N3AVH M3N
NIAVH M3N
NIAVH M3N
NIAVH MIN
NIAVH M3N
NIAVH M3IN
NIAVH M3N
NIAVH M3N
NIAVH M3IN
NIAVH M3N
NIAYH M3N
NIAVH M3N
NIAVH M3N
NIAVH MIN
NIAVH M3N
NIAVH M3IN
NIAVH MaN

 N3IAVH MaN
IWYN NMOL

SILIVINIILYVL--LINVINII0d

INIWNOYIANT 40 LINIWLYVLIA LNITLDIINNOD

43



o1 016°1 08 8¢ v°8G G 8961 10

v NIAYH M3N

L 06 oeLe1 201 L9 9°Z8 g2 L&l 10 v NIAVH M3N

K4 86 0T1s°1 611 S8 L°001 G2 2961 10 v NIAVH M3N

3 86 00s°1 LTI %8 2°66 e $961 10 v NIAYH M3IN

€l 88 0g9°1 g1 8 2°e01 9¢ %961 10 v NIAYH M3N

91 0s%°1 26 69 L°6L 174 €961 10 v NIAVYH M3IN

L O%c°1 06 14 0°08 9c 2961 10 v NIAVH M3N

02 o¥%°1 L6 1y c°58 e X4 1961 10 v NIAVH M3IN

. 0¢ oeve1 S6 0L L°18 T4 0961 10 v NIAVH M3N

4 Ge 0ese°1 Y01 €L 8°98 el 6661 10 v NIAVH M3IN

€1 oey°l 26 69 s°6L sl 8661 10 v NIAVH M3IN

Z 4 00s° 1 01t 8L 926 194 Lts6l 10 v NIAYH MIN

T 0¢Z s6s6°1 6L 69 Cewi 2Z1 8L6T €21 NIAVH M3N

4 e0%° 1 69 86 2°e9 =94 Li6l €21 NIAYH MIN

88¢c°1 19 0s g°¥s =0% SL61 60 NIAVH M3IN

4 HHs°1 9s G4 L°0s 09 HL61T 60 NIAVH M3N

18%°1 £s Sy 8°8% 19 €L61 60 NIA¥H M3N

€ Heel 86 B %26 3 L6l 60 NIAVH M3N

S 01s8°1 sG K4 %°6¢6 *EQ 1261 &0 NIAYH MIN

S 8s 826°1 €11 Li s°cé xed 9961 1O NIAVH M3IN

Z 001 0ei° 1l Gl1 06 5°901 xlY 6961 90 N3IAYH M3N

24 e11 01L°1 el <01 B°G11l =66 8961 90 NIAYH M3N

E4 001 0c6°1 . €11 58 1°86 =69 1361 90 N3IAVH M3N

1 1 0GL"1 69 1% £°es =61 gL61 SO NIAYH M3N

Y 256°1 6S gy Hees 8¢ Gl61 <O N3IAVH M3IN

S L89°1 KA Y Ly 86 %161 S0 ~ N3AYH MIN

1 €1 20L°1 99 16 9°LS 8¢ £EL61 SO NIAYH MIN

é y06°1 09 06 BeHG 0L 2L6T1T SO0 NZAYH MIN

o1 926°1 i 19 H°l9 *eQ 1L6T SO NIAVYH M3N

I 91 0L9°1 oL A 19 YR 6961 <O NIAYH MIN

EN/ON 092 EW/9Nn 061 A3Q w039 Q1S d3ddn ¥Y3IMOT NV3IW W039 S3ITdWVS ¥VY3IA  Z2LIS IWVYN NMOL
dIAD SAVQ 43IAC SAVA : S1IWIT-12d-96

031310344 d312103¥d

T¥WAONICT--NOILINGINWLISIA mm»quuHhmqali»Z<+3440a

INIYOLINGW 3ONVITIW0D ¥V LT 39vd NOI1)310¥d 1VINIWNOWIANI 30 INIWIWVA3a LNITLI3NNG)
\ (penutauod) 9 3I7gyL

44



4
é

EW/an 09¢

43IA0 SAVQ
g313103¥d

N AN O N NN D

IAVIRTATES i

ot

bV

0¢
2%
Y

eW/9n ostl

d3A0 SAvVd
d313103¥d

06%° 1

»i9°1
B VA At
0Z9°1
08+%°1
0%9°1
e16°1
I8%°1
g6¢e°1
6s19°1

0eB8°1

OLtse1
619°1
€09°1
096°1
LBH*1
69%°1
0oL 1
OL%°1
0co°1

716°1
76L°1
219°1
Lg9°1

slteel
06%°1
06¢c” 1
08%°1
0L6°1

A30 w039 Aa1ls

TVWYONSOI--NOILNGIY¥LISIa

ONIYOLINOW 3ONVITNIWOD ¥IV 81

9L

%9
L9
99
Z9
SL
%9
69
SL
6L

68

06
19
09
86
19
€9
L
Lo
0L

LYy
9%
9s
€%
1L
69
201
601
c01

d43ddn

SLIIWIT-123d-66

39vd

19 8°LG
0s 0°LsS
1 8°09
2s L°8¢g
15 1°9¢
&S »°99
€S 1°8¢
LS 0°€9
%9 £°69
(1 6°69
14 8°69
26 £°89
84 g°¢s
Ly 1°¢¢
LYy GeZ¢g
0s 2°GS
26 0°LsS
8% L°6S
06 0°8¢s
82 Gehy
9¢ g°0%y
33 9°6¢
2% Z2°8%y
Ye 0°8¢
0s €66
25 L°66
6L H°68
08 2°¢6
L 6°68

¥3IMOT  NV3IW WO039

(PenuLjuod) 9 3Gyl

12

0%
09
6%
s
LS
16
19
8¢g
EX4

9Z

=01
Lg
LS
66
65
LS
T4
97

KR
IR

w14
66
95
86

SR A
62
9¢
9Z
92

S3TANWVYS

99461

8L61
L1661
SLET
SLel
%L61
€iel
2L61
1161
0L61

8961

QL6
SL61

RN}

L6
L6
1261
0Li61
6961
8961

Li6T
qL61
SL61
7161

9961

L6
1261
0L61
6961

4V I A

10

<19]
=10}
SO
SO
S0
SO
SO
0
SO

€0

10
10
10
10
10
10
10
10
10

10
10
10
10

10
10
10
10
10

ERQAS

< <[ < <

HJIIMYON

HTVMYEON
ATVMEON
ATVMYON
ATVMACN
XTYMAON
ATYMEON
ATVMUON
ATYMEON
ATYMYON

ATVMYON

ATYMYON
HTVMEON
HTYMAON
NIVMAON
ATVMYON
NTVYMEON
ATYMAON
ATYMAON
ATYMEON

NYYNVD H1IYON
NVYYNYD HIYCN
NVYVNV3 HLIYON
NVYNVYT HIWON

NOONQOT

N3IAVH
MIAVH
NIAVH
NIAVH

JWVYN

M3N

M3IN
M3IN
M3N
M3IN

NMO L

SILVINIT LYV 4--LINVINTTI0d

NOI123310%d IVINIWNOYIANI 40 IN3IWENVE3Q LNADILIINNDID

45



-5 0L9°1 SL [42 6°8% =8 8961 2O ~ WVNLNd

8 0L%°1 78 LS $°69 LT 8961 10 : WYNLINd

N4 615°1 29 £ L°1g G 1961 10 WYNLINd

L 1el°1 B¢ 1§/ Hegh =9 Y161 €0 3INVYH0

€ 619°1 2s 1% G°9y 9¢s €161 €0 JONVYHO

4 §GL°1 g 0% 99 16 2L6T €0 3JONYH0

1 616°1 A e 3°0% Ly 1L6T €0 3FIONVHO0

1 €l 00L*1 Ll G4 6°8S xL1 0L61 €0 : JINVYO

08e°1 1s . ve 6°1% =l 1 6961 €0 ERNL-2-18}

€ 074 091°¢ 19 6¢ 2°Z2% *81 8961 €0 JFINVHO

1 Lywe1 09 0s 0°sS 19 8L61 10 _M00YgAvVS Q10

L ses° 1l 99 s 6°69 19 L6110 MOO0WEAVS Q10

01 6956°1 12 LS 8°¢9 8s SLeT 10 YOOYEAVS Q10

L 06%°1 1L 665 6°%9 09 cl61 10 M00YEAVYS 010

1 @1 %91 1 66 - 1°99 09 161 10 HOO0HEAVS 410

€ L% L %S §°29 *G6¢ €L61 10 AOOYEAVYS Q10

€1 0e%°1 g8 Z9 s°el - 4 S961 10 v HJIIMYON

8 ogs® 1 Ll sq 1°¢9 9c €961 10 v HO IMYON

LTv*1 0s Y LSy 09 BL6ET 10 HJ3IMY0ON

26%°1 1s 194 B SR 2 19 L1161 10 HJIIMYON

1 68%°1 13 St 96y 66 9L6T 10 HJITMYON

1 LTG°1 €9 1 8°LYy 09 SL61 10 HJIMYON

S G519°1 %S 2% Lol 8¢ ¥L61 10 HOIMYON

5 ges° 1 59 s 0°8s 0s EL6T 10 . © HJIMYON

S 2Z2s°1 99 g #°6% 66 2L61 10 H2IMYON

¥ Leye i €L 19 €°99 SS . 1261 10 H3IMY0ON

4 S0%°1 1L s €°Zg %4 L6l 10 HOIMAON

< 00s°1 [ 2 2s £°19 T4 6961 10 HD IMYON

4 Ote=1 9L (53 H°L9 °Y4 8961 10 HJ ITMYON

L LHs° 1 1L 1s 0°09 =l e L9661 10 HIIMYON

eW/on 09¢ EW/920 061 A3d W039 QLS ¥3ddn d3IMOT  NV3IW WO39  S31dWVS d4v3IA 311§ IWVYN NMOL
¥Y3IAD SAVQ d3IAD SAvVQ CSIIWIT-13d-66 A

03121034¥d d3131034d

TVAYONI0TI--NOTLINGINLISIA SIIVINIILYVd--LNVIN110d

ONI¥OLINOW 3JNVIIdWOD yIv 61 39vd m% O¥d TVINIWNOYIAN3 40 LN3WLWVd3Q 1NJILI3INNC)D

46



2 62 089°1 <8 29 L*2L %2 2L6T %0 QYO 3WVLS
¢ (074 v16°1 29 187 L°0¢ 6€ 1,61 %0 QYO4WVLS
z 91 $18°1 2L €% G°G¢G %22 0L61 %0 CUOdWVLS
1 01 06L°1 99 LE 1°6% =21 6961 %0 CYO3WVLS

] H6+H°1 Ll 9 5°g9g %67 9161 €0 QY0d4RWVLS
1 €1 169°1 99 0s S°Lg 0s Si61 €0 QYO4WYLS
1 g c08° 1 Sg 0% L°9% =9 %161 €0 QY0 4WVLS
S¢ €11 s68°1 141 06 c°Z11 =0€ 2161 €0 GY04WV LS
19 921 €1l°1 941 201 zezzl .8€ 1261 €0 QY0 4WYLS
02z €11 8%9°1 b1 €6 6°S11 %12 0L6T €0 GYCHWVLS

91 005°1 €6 29 6°GlL 2L T 6961 €0 QYO3WVLS
1 0z 609°1 Y6 oS 6°89 =11 961 10 Q¥04WVLS

L CgZ9°1 €9 6% #°6g 6%y sL61 10 QYO4WVLS
P4 %2 92l 1 SL 8¢ 2°99 49 Y161 10 0¥0d4WV1S
€ 8¢ L8%°1 121 18 €266 221 €L61 10 0YO4WV LS
S¢ XA 8vi°1 941 s01 9421 by ZL61T 10 QYO 4WVLS
¢ S€ £99°1 06 89 0°8L 9% 1,61 10 QY04WVLS
r4 8¢ ; 9G9%°1 811 S8 $*001 %22 0L61T 10 Q¥04WV LS
1 91 095° 1 48 65 €°0L G2 6961 10 QY0 3WVLS
g 0s 0%9°1 801 1L G°t8 €2 8961 10 QYOSWVLS
1 ez 6G656°1 88 S9 0°91 #€ € 1961 10 Q40dWY 1S
01 LS Y6lel Y11 69 g°g88 =12 9961 10 Q¥04WV1S

1 geve 1 19 9% 9°2¢ 207 9961 €0 - WVYN1Nd
V4 %2 €rl1°1 98 Ly S°€9 %91 9161 20 WYNiNd

H 269°1 4G ) 6°LYy 66 gL61l 20 WYN1Nd

€ S€8° 1 O% o€ 6°%¢ 66 %161 20 WYNLINd

S 064°1 0s A 8°2% 2¢ €L61 20 WYN1Md

S 819°1 09 LY Z2°¢s %G . 2161 2o WVYN 1Nd
g Li »29°1 211 eg 566 ss 1L61 20 WYNLNd
g 0s 589°1 S0l £9 g°hg 42 0L61 20 WYNLNd
r4 S¢ 0sG6°1 €0t 2L £°98 2 6961 20 WYNLNd

CW/9Nn 092 EW/9N 061 A3Q WO39 QLS  ¥3ddN YIMOT NVIWN WO39  SIIJWYS YY3IA 3LIS IWVYN NMOL

¥3IA0 SAVQ d43IA0 SAVQA S1IWIT-12d-66

d3131043¥d d31310349d

TYWEONOOT--NOILNgIY¥LISIa SILIVINITILIYVd--LINVINTI0d

ONIYOLINOW 3ONVITdWOI dIV 0¢ 39vd m%w&uwhoma TVINIWNOYIANI 40 IN3WLHV4A3IA LNDTLI3INNOD

47



91
0¢

4
el

EW/90 092
¥3IAD SAVQ
Q31710344

TYWIONID I~-=NOILNEGIYLISIQ

P OO My~ N

P

Se
88

91
8¢
iL

o1
14
L
91
%

1

L

el
49

EW/9Nn 0861
d43A0 SAVQA
03131034d

etlel
9Ll
0L9°1
2e9° 1
%16°1
88%°1
0%9°1
069°1
L69° 1
B8cB8°1

geEs° 1

0T%#°1
009°1
0¥8°1

Gvi°1
98%° 1
G6G6° 1

96%°1
9¢1°¢
€20°¢

9¢9°1
86%°1
Lis°1
2e9°1
"GH8°1

shs° 1
Le8°1
186°1
9¢c6° 1

A3Q WO39 Q1S

ONIYOLINOW 3INVIIdWOD YIV . 12

€9
KA
89
1s
29
1L
LS
s9
1s
0s

L9

0L
66
€2l

12
&9
99

YL
L8
621

99
G9
%9
€L
L8

19
6%
13
01

d3ddn

SIIWIT-12d-66

39vd

6¢
€L
:33
6¢
6%
Cs
i
2%
43
44

Gs

%9
69
9L

Ly
LS
0s

25
5s
85

25
g
16
Ls
29

ve
ce
8t
%9

d3IM0T

NOI1J310dd TVIN3IWNOYIANI 40 IN3

Leogy
008242
0°Is
G*hy
2°GS
#2686
9°%q
°2s
0°cy
1°0%

9°09

2°19
G°Z8
L°96

1°¢€s
9°29
¥°lg

1°29
069
%°98

€°85
8°65
S°LS
bo99
beglL
6°S%
6°1%
2°gYy
9°08

NY3IW WO39

(penuL3uod) 9 319yl

Q4
0¢
B/ At
ey

x1Z
¢z
Va4
*GE
=0¢

19

e
X4
EX4

09
1%
=9¢

St
1%
=h T

3]
£s
8BS
%S

=8

1T
iy
65
te

S3ITIWVYS

SLed
Yi61
€lET
JL61
1161
0161
6961
8961
L1961
3961

L6l

2961
0961
1561

8L61
LL6T
9L61

€elL6l
L6l

1161

8LET
L1
9Le1

©6l61

Y161

9161
Sl61
YL61
€L61

JY3IA

10
10
10
10
10
10
10
10
10
10

€21

10
10
10

£l
€21
£l1

01
G1
C1

L0
L0
LO
L0

L0

+0

%0
+0
»0

311IS

/€0

¥0d4LVvYLS
0d0d1vdlsS
G¥041v¥LS
Q¥04LVYYILS
Q¥0d41vdLS
JdM031VvHLS
G¥041VdLS
QY04LvdLS
JY¥04Lvdls
GY0d4LvYlLS

JY0dWVY LS

JYOd4WVYLS
CYO0dWVLES
GH04WVES

GdOdKWYLS
C¥O4WVLS
QH04WYLS

QUO4WYLS
QYO4WYLS
QYOHNY LS

QU0 IWYLS
Q¥04WY1S
QY0 4WYLS
CY¥OdWVLS
QUO3WYLS

CHO4WVYLS
Qd0dWvLS
QYO0d4WYLS
Q¥0dWYLS

JWVYN NMOL

SAAVINIILYVE--AINVINTIOG

W1l¥dVd3a INJILI3INNDT

48



1 $2 68%° 1 86
8 0gs°1 Sl
8 0L5°1 vl
2 L€s°1 19
1 - 866°1 LY
1 91 ¥H9e 1 LL
Z 485° 1 05
S LsLet 84
, 1 cz9°1 S
Z %2 $GL°T 9L
S 24 66L°1 68
1 02 LES® T 89
8 06%°1 18
1 %2 016°1 96
01 8¢ 6€8° 1 101
] 866° 1 29
L $85° 1 s9
8 L9s°1 L9
S 119°1 09
g 129°1 99
z 9hye | oL
8 1€5°1 8L
1 0z $65° 1 18
1 »2Z 966°1 b6
01 06%°1 %8
4 62 009°1 56
1 91 6%9°1 8L
Z 8z9°1 LY
4 G65°1 %6
EW/9N 092  €W/9N 06T  A3Q WC39 QLS ¥3ddn
¥3IA0 SAVAG  ¥3IA0 SAVGA
Q3121G3¥d  Q317103¥d

AVYRWYONSOT1--NOILNGIY1SIa

ONIYOLINOW 3INVITIdWOD A1V

1L 1°¢8
€S 6°¢29
0s 0°19
A 8°1¢6
133 o6t
€S 6°¢9
CH Lehy
9¢ L1
St L°6t
53] 0°g9 -
19 2°cL
29 2%l
sq 1°L9
66 2°slt
L9 0°Z28
0s €°65
25 6°LS
2] 009
9% L°Z2¢%
16 0°8¢
84 6°LS
€S 1°%9
19 1°0L
09 2°6lL
6% Z°0L
29 yeqL
0% 9°29
9¢ 1y
% 29ty
¥Y3IMO0T NV3IW WO39

SLIWII-13d-%6

03

sz
el
194
=G
%92

x6HZ

LS
66
Ls
15
LYy
xH 2
28T
%G1

E3 RS

19
66
09
6%
Sh
=91

=02
8¢

=81

x1d
=02

=17
8+
L%

S3TdRWVS

0L61
6961
8961
L3961
G961

9961

Slét
7E61
tLet
2LET
1ie1
0L6T
6961
8961

L1361

gLel
Liel
9L61
SlL61
7L61
€L61

cLel
1161
cL61l
6961
8961

BL6T
Li6l
L6

dV3IA

10
10
10
10
10

+0

€0
€0
€0
€0
1 4]
€0
€0
€0

10

S0
s0
<0
S0
S0
S0

20
o
20
Z0
20

10
10
10

31IS

NO1ONIWE0L
NOIONIYYOL
NOLIIONTYNOL
NOLONIYHE0L
NOLONIYYOL

NOLSYWOHL

NOLISVYWOHL
NOLSVYWOH1
NOLISVWOHL
NOLSYWOHL
NOLS VWOHL
NOLSVWOHL
NCLSVWOHL
NOLSVWOHL

NOLSVWOHL

0¥041VALS
Q¥CSLVYLS
T ENRATES
Q¥041Y¥LS
Q¥O4LVYLS
Q¥031VYLS

a¥o41vYLsS
[R-ISE R 2. NAN
Jy04ivdLsS
QH¥O4LVYLS
QuBdLvYLS

Qy04ivydLlsS
Qy¥0d4ivylsS
QgYo0divdls

IWYN NMOL

SIIVINITLIAVI—-—AINVLINTTI0d

Zowwuwhoma J<bszZDmH>Zmwopzwzkm<amohnunumzzou
.9 374Vl

49



g 8s 0Lt O11 1L zegs xHl 8961 10 AdNGE3ILvM

L 0s . 0LL°1 16 0L -0°08 09 L1961 10 . AdNGY3 LVvM
S 06 LG9°1 66 14 0°%g =R e 9961 10 AdNEY3 LvM
L 08%°1 66 KA 1°99 =9 061 &0 Od0d4ONITIvM
4 £l £s0°¢ 2L %2 0°¢% =6 0L61 %0 JYO4INITIVM
Ki s6L°1 19 1574 . £°6¢ = 0L61 €0 QYO4ONITIVM
4 9Z28°1 St 74 Ocey = 0i61T 20 GY049NITIVM
P4 074 664°1 9 0s 0°lLs 19 B8L6T 10 QUO-4ONITIVM
L 109°1 %9 1s . T°LS €s Li61T 10 CY04ONITTIVM
8 809°1 s9 25 %°8¢g 0% L6110 GYOdINITIVM
G841 1s le £°ey %9 Si61 10 - QYO049NITIVM
L69°1 62 e »e9¢ 611 gL6T 10 NMOLINNTOA
L6%° 1 62 81 L°zz =l 1 GLET 10 NMOLNNTOA
T ¥6i°1 A2 &4 8°8¢ xZhH SL61T 10 NMOLNNTIOA
1 1cg°1 Ot 44 9°6¢ 9¢ ¥L61T 10 NMOLNNTOA
1 868°1 He HZ 98¢ 8% €161 10 NMOLINNTOA
S €16°1 €9 0s 2°9¢ 86 SL61 €21 /1 NOLISNIYYEOL
S (o4 o 6d6°1 | 99 S L®6G 021 8161 . €21 NOLONIYY¥0L
1 91 £69°1 12 9s L°29 19 L16T €21 NO19NIYY0L .
4 e - - zZoLet LL 6s L®°Ll9 LS 9L6T €21 NOLONIYYEOL
10%°1 F4* 0% 9°GH =8¢ G161 €21 NOLINIYYOL
I 9t 28s°1 08 86 £°89 *x0¢ Sl61 10 NOLONIYYOL
8 189°1 09 LYy Kt 09 YL61T 10 NOLONIYYOL
K4 169°1 €S Y tely 65 crél 10 NO1ONIYY0L
€ 4 €9Li°1 Si s 6°%9 Gs ZL61 10 NOL1ONIYYE0L
4 %y 0t1.i°1 68 LS S°LL 1s 1261 10 NO19NT¥H01
EW/9N 09¢ EW/90 0ST  A30 WO39 Q1S  ¥3ddn Y43IMCT  NVIW WO39 SITVAWVS dv3A  311S JWYN NMOL
33A0 SAvVQ d43A0 SAva SIIWIT-13d-56
031310344 G3171C3¥d
TYWAONOOT--NOTILNEIWISTIa S3LIVINIILYVd--LINVINTI0d
ONIYOLINOW 3INVITdWOD ¥lv 14 39vd NOI13310¥d TVINIWNOYIANI 30 INIWLI¥V43Q 1N3TL33NNOD

(penuijuod) g 374Vl

50



699°1

€£€9°1

I €5L°1

1 svLe1

1 91 066°T

1 62 OLb*1

4 2y 029°1

02 08%° 1

¥4 001 ovi®1

01 095° 1

S s STL°1

4 2 169° 1

L 85 689° 1

2 s€ 6€5° 1

z 02 1121

4 9€5° T

4 62 2v8°1

01 S05°1

o1 629°1

01 6£6° 1

1 o1 STLeT

L 0s 6vL°1

b ¢ gZL°1

1 $Z 96G°1

3 3 8€9° 1

€ 2 885° 1

€1 Ll ogL°1

4 2% 09%°1
EW/9N 092  EW/9N 0ST  A3Q WO39

¥3IA0 SAVQ  ¥IAD SAVA
0317103¥d  G317103¥d

TYWIONIOT--NOTILINGIHLISIa

ONIYO1INOW 3ONVII4WOD Y1V

£26°1

9¢ o€ 0°€g
9¢ 62 ze2¢
6¢ o€ €ohe
LE 82 €°Z¢€.
9¢ L2 1°1¢
28 8¢ 8°89
201 5L L°18
%01 1L 6°c8
26 89 €6l
o€t <8 Z°501
LL %9 6°%9
98 - vl 0°08
88 Sl €°18
g6 9L 5°98
L6 7 L°%8
68 Ly 0°69
%9 1s 1°16
Z1L g €229
LL 49 0°0L
L9 vg 1°09
€L 65 5°69
89 Zy Z°¢cs
101 %9 9°28
€8 £9 €°2L
16 59 6°91L
68 oL 6°81L
56 SL bebhg
811 9L 0°56
111 8 g6

0LS  ¥3ddn
SIIWIT-13d-56

vZ2  39vd

¥43IMOT NVY3W WD39 S3ITdWVS

(penutjuod

19
19
LS
06
x8Y%

8¢
X4
s¢c
9
X4
24

221

811

09
xlE

e T
25

09
09
09
66
=02

x02
1¢
*9Z
09
GS
ce
Y4

8L61
161
9L61
Sl61
7161

[42-2

TL61
OL61
6961
5961
€961

8L61
LLET
9L61
SL61

9L61
G161

8161
L1671
9L61
slel
L61

GL6T
Y61
€161

ZL6T

1161
0L61
6961

HVIA

10
10
10
10
10

10
10
10
10
10
10

€21
€21
€21
€1

€0
cQ

20

.20

20
20
20

10
10
10
10
10
10
10

311S

o < L L < <

QY04YILYM

(S-ER-E RS
QY0443 LVYM
J¥0d4493 1VvM
GY0dd3ILVM

A¥NGYILVM
A¥NGYILYM
A¥NGYI LVM
A¥NGYILYM
A¥NGYILVM
A¥NYILYM

AYNGY3LVM
AdNGUYILVYM
A¥NGYILVM
AdNEY3I LVvM

A¥NGYILVYM
AYNGY3LVYM

AdNEYILYM
A¥NGYILVM
A¥NGYILVM
AY¥NGYILVYM
AYNGYILYM

AdNGUILYM
AdNAYILYM
AYNGYI LVM
AdNEGY3I LV M
AdNgY31VM
A¥NEGY3ILYM
A¥NGYILAVM

JWVYN NMOL

SILVINIILY¥Vd--LINVLIiNTI0d

NOT133108d TVINIWNOYIANI 30 IN3WLIY¥VYH3Q INDILI3NNOD

) 9 314yl

51



£EW/on 092

¥Y3IA0 SAVQ
031710344

®SOILSI1vLS

[aVaN]

K4

= O M NN N

el

-~ N

eW/9Nn 061

d43A0 SAvd
g312103¥d

TYWYONIO1-~-NOILNGIYISIa

TVNANNY JATIVINISIUEIY ¥O4 371S IN3IJIJ44NSNI 40 W0 WOONVY LON 9NITAWVYS %

e6° 1
g9es°1

988° 1
909° 1
2zLe1
1€2°1
9h L1
$05° 1
0Z%° 1
0EY°1
0v9°1
898°1

Llg°1
Tese1
16G6°1
Si%H°1

A3C KWO39 4ls

INI¥OLINOW 3IONVITWOI ¥IV o7

89
65

00T
8s
1s
SY
8g
9
9
65
LL
L11

99
%G
Sy
£s

¥d3ddn

SIIWIT-13d-66

39vd

6¢
0%

Ly
9%
6¢
Se
104
137
8%
by
0s
35

S%
v
9€ -
6€

¥IMO

NOI13310¥d VIN
(penuLyuod)

L°8B9
0=2¢
LevYy
3°0%
0°0s
Z2°8S
beGg
0°1s
6°19
geCg
Lohs
L°gy
T°0%
L°gh

NV3IW WO39

9 318vYl

=11
x0¢e

=e1
8¢
09
8¢
0s
9¢
GZ
xed
%l 2
=1

=t T
66
19

=8<

S3TdWVYS

L1361
9961

9L61
SL6T
Y61
L6l
cLET
1261
0t61
6961
8961
L1961

GL61
Si61l
Y161
€L61

dv3IA

€0
t0

10
10
10
10
10
10
10
10
10
10

10
10
10
10

J11S

h

YILSIHINIM
Y3LSIHINTIM

HYILSTHINIM
YILSIHINIM
Y3LSIHINIM
YILSIHINIM
YILSIHINIM
YILSIHINIM
d3LS3IHINIM
Y3L1SIHOINIM
Y3ILSIHINIM
YILSIHINIM

JIANVWITTIM
DTAINVWITTIM
JTINVWITIIM
JIINVWITTIM

IWVYN NMOL

SILVINIILYEVI--1INY1INTI0d

3WNOYIANI 30 INIWLYVH3IQ 1NITLDINNOD

52



20 Aungaazem
L0 paojbutem
£zl uozburuaao}

G0 pJojaeuais

£Z1 pJojurels

[0 pJojueis

G0 > lemJop

20 UBARH M3\
g2l uLejiag mosy
€0 UMO13|DPPLK
G0 USpLJB)

¢0 usplLJaly
€0 eLUOSUY

€21 Aunquaiem
€21 UusAeH Ma|N

€21 P40J3deY
-~ €0 P40j3Jey
€21 140dabpLug

€2l Aunquazepm
€21 udAeH M3N

(30332X3 ¥0
03AITHIV N334
SYH QYVaNVLS
d3HLIHM NIVLY3IONN

(09 <) @30330X3 N33d

SYH (QYYANYLS
IN3IAIINOD %96

(dYANYLS AYVANOD3S

d30333X3 Y0
(3A3IHIY N334
SYH QYVANYLS

dIHIIHM NIVLY3ONN

(6/ <) @30339X3 N339
SYH QUYANVLS
INIATINOD %56

QAYANY'LS AdYWIYd

(8461) SQYVYANYLS dSL TVANNY HLIM IONVITdWOD 40 IONIAIANOD

L 378Vl

53



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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