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ABSTRACT

The effect of air pollution on human health has been studied
extensively since the 1930°'s. Different study methods have
produced results indicating that specific air pollutants,

singly or in combination, impact on lung function.

This report reviews study results of two research methodo-
logies 1involving human volunteers: environmental chamber
studies and epidemiology studies. Chamber studies allow
precise assessment of the change in lung function which may
result from exposure to a known pollutant concentration for a
specific time period. The exposure time 1in such studies is
relatively short, making it difficult to adjust for the
effects of adaptation and the clinical significance of lung

function changes may not be apparent.

Epidemiology studies examine respiratory morbidity among

free-living populations. Recent epidemiology studies utilizing

improved measurement techniques and study designs have
detected effects of selected air pollutants in study
populations with respiratory 1illness. The results of these

studies and their impact on future research are discussed.
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RESPIRATORY ILLNESS AND AIR POLLUTION

1 INTRODUCTION

One of the many problems facing governments in the world today
is the promulgation of laws to limit the levels of pollutants
which are to be allowed within their environments. It is,
first of all, not easy to ascertain what the concentrations
of these various materials are in air, water, food, and soil.
Having surmounted that technical hurdle, the far larger

barrier then looms of determining which substances should be

controlled, based on adverse human health effects, and com-
plicated by economic considerations. Determining what
constitutes an "adverse human health effect”, which at first

glance may seem to be simple, is extremely difficult. We are
dealing with a multitude of substances which may, singly or in
combination, cause effects so subtle as to be lost in the
general array of human complaints or so delayed in action as
to render cause and effect relationships virtually impossible
to deduce, much less prove. This paper reviews research
efforts to determine the association between adverse health
effects in the human respiratory system and selected air

pollutants.

2 RESEARCH METHODS

There have been numerous attempts to investigate the possible
relationships between levels of air pollutants and adverse
human health effects. These fall into three categories, based

on approach:

1) Laboratory animal studies, in which small and shorter-
lived species are exposed to unusually high levels of a
single substance or a mixture of several substances in
an attempt to predict human responses based on those in

animals.
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Environmental chamber studies, in which groups of human
volunteers are subjected to controlled and measured
levels of one or several substances over a period of
time rarely exceeding eight hours. Selected physio-
logical parameters are measured before and after ex-
posure to determine whether any acute adverse effects

result.

Epidemiological studies, 1in which researchers seek to
determine health effects through examination of general
or selected populations exposed to pollutants in ambient
alr. There 1is no interference with subjects’ usual
living pattern. These studies may focus on mortality or

morbidity and fall into three main design categories:

a) the cross-sectional design in which a sample
of people to be measured 1is randomly drawn
from one or more locations; the number of
cases of a disease 1s counted and histories
are taken to determine what exposures people
have had to the risk factors being studied.
This means that both the cause and the
effect measurements are made at the same

point in time.

b) the case-control (or case-comparison) design
involves selecting people with an illness
(case) and people without an illness
(control or comparison). The exposure that
both groups had to air pollutants is
estimated from personal histories and
statistical analysis determines whether the
cases had significantly greater exposure to

pollutants.



c) the cohort study is one in which a group of
subjects (the cohort) is followed for a
selected period of time (often months or
vears) and changes in levels of air

pollution are compared to changes in health.

Each approach to studying the effects of air pollutants on
human health has advantages and disadvantages. The animal
laboratory studies provide the opportunity to control all the
factors that might influence response but it is uncertain how
applicable results in non-human animal species are to human
populations. Failure to reproduce in another animal a cause-
effect association that 1is suspected in man may be a reflec-
tion of man's unique characteristics in regard to that par-

ticular association.

Environmental chamber studies resulted from speculation about
effects of air pollution in human volunteers. Studies in the
1960°s tested responses of healthy subjects to one or a
combination of air pollutants. More recently chambers have
been adapted to expose subjects to ambient air that is
monitored for concentratons of selected components. Early
studies indicated that selected pollutants could cause reduced
lung function in healthy subjects. It was then hypothesized
that there would be a more pronounced reduction in persons
with hyper-reactive airways or with actual disorders.
Therefore, volunteers with hyper-reactive airways disease,

such as asthma, were selected for chamber studies along with

healthy subjects. Chamber studies have the advantage of
controlling the environment and the period of subject
exposure. It 1s, however, difficult to relate chamber study

results to air pollutant exposure effects 1in free-living
populations because the exposures are for short time periods
and, until recently, only exposed volunteers to selected
pollutants, not to ambient air mixtures. There are also
ethical considerations about chamber studies because volun-
teers are exposed to selected pollutant concentrations greater
than those in ambient air and the studies are designed to

potentially induce an adverse respiratory response.
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Epidemiologic study techniques have also been employed to
determine the relation between alir pollutants and health
effects. Acute episodes of increased concentrations of
pollutants and subsequent increased mortality and morbidity
were documented by cross-sectional studies as early as the
1930's (25, 26, 27, 28, 29). These studies identified the need
for further research to examine the respiratory effects of a
range of air pollutant concentrations. Such studies were
economical because data on both exposure and response were
gathered at the same time during a brief period. Because the
increase 1in pollutant concentrations was large and occurred
over a few days during the acute smog episodes, the

association between cause and effect was easily distinguished.

Usually, however, cross-sectional studies are limited to
research of causes that are reasonably permanent
characteristics of individuals (for example, blood type) SO

that there is a high probability that the status of the cause
in people is the same at the time of the study as at the time
the disease was induced. In the studies referenced above, the
likely cause of increased morbidity and mortality was
increased pollutant concentrations. Particular pollutants
could not be identified as causing the responses and little or
no allowance could be made for confounding factors such as

age, sex or social status.

Case-control (or case-comparison) studies, a second type of
epidemiological study, have not been used often to research
the effects of air pollution in persons with acute respiratory
illnesses. The study approach is to select some people with a
disease and some without. Then the frequency with which each

person was exposed to the possible causative agent must be

determined through personal histories recalled by the
subjects. This methodology eliminates the possibility of
quantifying the subjects’ exposure because air pollution

concentrations have not necessarily been monitored near the
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subjects. General impressions of “"high"” pollution periods and
“low" periods can be identified but individual causative
agents cannot be. Since the study occurs after the effect it
is also not possible to identify what confounding variables,
aside from the pollutants themselves, might have caused a

response.

Cohort studies are designed so that exposure to air pollutants
determined prior to or during the study and subjects are
monitored to determine whether they develop respiratory
symptoms. This means that air pollutant concentrations can be
measured continuously for a selected time period. Subjects
with respiratory diseases that bhave intermittent symptoms,
such as asthma or bronchitis, are monitored at the same time
the air pollutants are monitored. When the study is complete
the air pollution variables and the health variables can be
analysed for associations between the two types of variables.
This methodology permits accurate quantification of exposure
and response at the time they occur which is not possible with
other types of studies. It is more expensive than cross-
sectional studies and can be inconclusive if there are no high
pollution episodes during the selected study period. Good
measurement 1is critical to this method's success and quality
control must be rigorous. This type of study, if well
conducted, can potentially distinguish causative agents from
the array of exposure variables being measured. This advantage
makes it the method of choice for studies of acute respiratory

health effects of air pollution.

3 ENVIRONMENTAL CHAMBER STUDIES

Certain air pollutants, singly and in combination with other
pollutants, and their effects on respiratory function have
been studied extensively. These pollutants, most of which are
regulated by national governments, include sulphur dioxide
(SOZ)' oxides of nitrogen (NOX), carbon monoxide (Cco),
ozone (03) and particulates (TSP). Results of studies on these

pollutants are discussed in detail below.
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3.1 Sulphur dioxide

In chamber studies of SO2 using healthy and asthmatic
volunteers Jaeger et al. (32) determined there was no effect
on either volunteer group after exposure to 0.5 ppm (1425
ug/ma) 802 for 3 hours. However, when Sheppard et al. (33)
included 1light exercise with exposure at levels varying from
0.10 to 1 ppm (285-2850 ug/m3) 502, they concluded that
exercise increased SOz—induced bronchoconstriction. Linn et
al. (34) detected small but significant increases 1n airways
resistance after 502 exposure with subjects breathing
oronasally, as opposed to only oral breathing, the method used

in several previous studies. This conclusion was supported in

a study by Kirkpatrick et al. (38). Eight atopic asthmatics
observed by Koenig et al. (35) also demonstrated exercise-
induced bronchospasm. Tan et al. (37) detemined that selected

treatment PrIOT to 302 exposure could block the response 1in
atopics but had varvying responses in asthmatics. The majority
of these chamber studies indicated that SO2 had some adverse
effect on lung function in both healthy and asthmatic
subjects. The level at which a response was induced was fairly
high but all exposures were for a few hours only and exposed

subjects to SO2 alone.

3.2 Nitrogen dioxide

Chamber studies of the effects of NO2 in healthy subjects and
volunteers with lung function disorder vielded variable
results. OCrehek et al. (€ 3181 & after exposing 20 asthmatic
volunteers to 0.1 ppm (205 ug/ma) NO2 for an hour prior to
carbachol inhalation, had some subjects who responded ad-
versely and some who did not respond. They concluded that
very low levels of NO2 can adversely effect some asthmatics.
Asthmatic, bronchitic and normal volunteers were exposed to
0.50 ppm (1025 ug/ma) NO2 for two hours accompanied by light
exercise by Kerr et al. (40). The results were varied but
asthmatics reported more symptoms than bronchitics. When all
subjects’ results were analyzed together there was a

significant decrease in selected lung function variables but
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no decrease was detected when groups were analyzed separately.
Kleinman et al (43) also detected a decrement in lung function
after 31 asthmatics were exposed to NO2 during light exercise.
Although the decrements did not attain statistical
significance there was a definite tendency toward lowered lung
function after NO2 exposure. As with the SO2 chamber studies,
the NO2 studies had few statistically significant results
indicating that NO2 affected lung function adversely but in
all the studies there was a definite tendency toward a decline

in lung function after exposure.

3.3 0Ozone
Effects of ozone exposure in humans has been studied
extensively in environmental chambers. In a study of 8

healthy, non-smoking adults, Golden et al. (53) found that 03
exposure had little effect on airway resistance but it
increased bronchial reactivity for as long as a week in some
subjects. Lategola et al (5¢4, 5%) in a series of studies
designed to duplicate aircraft conditions, detected sig-
nificant effects on symptoms and spirometry in two of three
groups of study subjects. They concluded that the threshold
for reversible airway effects from ozone exposure was 0.3 ppm
(640 ug/ma) after three hours. In 1982, Kulle et al. (56)
chose 24 healthy, non-smoking volunteers and exposed them to
0.4 ppm (850 pg/ma) 03 for 3 hours per day for 3 weeks.
Initially there was a significant decrease in some lung
function variables but after a few days no further decrements
were noted. Apparently the volunteers adapted to the exposure
and then, during the second weeks ' exposure, further
decrements were noted. These studies almost all indicated an
adverse response to ozone exposure and Kulle's work also
indicates that adverse effects may not continuously increase
during exposure but that some people may adapt to increased
ozone levels for a while. Further exposure may then overcome
the adaptive process and another decrement in lung function

may occur 1f exposure is continued for two or more weeks.
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3.4 Other pollutants

Other chamber study researchers have observed lung function
decrements to other pollutants. Dahms et al. (50) detected a

decrement in asthmatics but not in healthy subjects with

exposure to cigarette smoke. Hyperventilation caused lung
function decrements (49) in groups of asthmatic and healthy
volunteers. Sulphate exposure produced a decrease in

spirometry variables in asthmatics but not healthy volunteers
in a study by Hackney et al. (51) but effects varied depending
on temperature and humidity. Utell et al. (52) confirmed
Hackney's study with adverse responses detected 1in asthmatics

but not in healthy subjects.

3| £:5 Pollutant mixtures and ambient air pollution

A series of environmental chamber studies in which volunteers
were exposed to combinations of 03, NOZ' SO2 and CO and also
to ambient air detected responses to those pollutants singly
and in combination. In one study (42) little effect was seen
after exposure to NOZ' SO2 and 03. Another study (44) dgtected
significant adverse effects after exposure to ozone alone.
Additional exposures to NO2 and CcoO produced no further
significant decrement. Von Nieding et al. (45) measured
similar decrements when subjects were exposed to NO2 and SO2
in combination and when exposed to N02, O3 and SO2

simultaneously. Kagawa (46) detected significant effects after

O3 exposure and no increased effects after NO2 and SO2

exposures, as did Hackney. When Avol et al. (48) and Linn et
al. (47) exposed healthy and asthmatic subjects to ambient air
the results varied. Linn et al. found no significant

pulmonary decrement, a result that conflicted with a similar
previous study they had conducted. They concluded that the
differences in results were due to lower ambient pollutant
concentrations during the second study. Avol et al. completed
two studies in which healthy and asthmatic subjects were
exposed to ambient alr while exercising. The results
contrasted markedly. In the first study the subjects showed

statistically significant reductions in lung function when the
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3 3
ozone level was 0.165 ppm (350 pg/m )} and TSP was 227 Mg/m .

The second study showed smaller mean responses but the ozone

3 3
level was 0.156 ppm (330 pg/m ) and TSP was 166 upg/m .

36 Summary

Environmental chamber studies resulted in, if not clear-cut
evidence, at least an indication that various pollutants
effect human health adversely. Epidemioclogists have attempted
to confirm or refute chamber study results through
population-based studies in which there was no interference
with subjects’' usual living patterns. Environmental factors
and health responses were measured while subjects continued
with their normal activities. A difficulty with epidemiologic
studies 1s that measurement techniques are critical to success
and they are still being improved. Also, each study location
has a characteristic mixture of environmental pollutants,
therefore results from one study area may not represent
another. Because studies can span only a finite period there
is always the risk that there has not been sufficient varia-
tion 1n air pollutants during the study period to permit con-

clusive statistical analysis.

Epidemiology studies in the 1960's and 1970's mostly measured
effects of outdoor air. Schoettlin and Landau (1) detected
adverse health effects in asthmatics when the oxidant level
was greater than 0.25 ppm. Zelidberg et al (2) found that
asthmatic attacks increased as the degree of sulphation
increased. An important aspect of Zeidberg’'s findings was that
they determined the adverse effect of SO3 was greater one day
after exposure to the highest concentration than on the day of
the high exposure. In a study of asthmatics by Cohen et al.
{4) the asthmatic attack rate was significantly correlated

with each of several pollutants (particulates, SOZ, sulphates
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and nitrates) after the analysis was adjusted for change of
temperature. Other studies (6, 12, 14) detected effects of
pollutants, singly or in combination that were present 1in
outdoor air. A study of bronchitics (-3 concluded that
increased bronchial reactivity was associated with 1increased
pollutant concentrations but specific pollutants could not be

identified.

Inconclusive epidemiology studies can provide useful
information. Goldstein and Block (5% found a strong
correlation with increased number of hospital emergency room

visits by people complaining of asthma symptoms and increased

SO2 concentrations. However, the study of emergency room
visits was conducted at two different locations. One area's
data were strongly correlated, the second area’'s not. The

authors concluded that SO2 was not necessarily the causative
agent but might implicate another confounding variable that
was disseminated in a daily pattern similar to 502. Another
study (7) in Houston, Texas, produced inconclusive results
because many alir monitoring values were missing due to
insufficient air monitoring efforts. Keller et al. (8)
concluded the reason for inconclusive results in their study
was due to difficulty with health measurement. Subjects were
unable to distinguish selected medical problems from others
they experienced. In a study by Samet et al. (12) two analysis
techniques were employed. One produced no significant results
while the second detected a small but significant effect of
total suspended particulates and SO2 on increased respiratory
symptoms . Samet's results indicate a need for careful,
innovative statistical analyses. Some analytical techniques
are not appropriate for application to particular sets of data

and can produce inconclusive oOor spurious results.

In the 1970°s increasing interest in the effects of indoor
pollutants such as cigarette smoke and NO2 from gas cookers
and heaters was reflected in research. Studies by Weiss et al.
{10), Hasselblad et al. (11), Comstock et al. {13), Lan and
Shy (15 ) and Aderele (20) all detected increased respiratory
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symptoms in both asthmatics and healthy people if there were
smokers in the house. In two of these studies the smoking
effect was associated most strongly with the person 1in the
household who smoked and was 1n most frequent contact with the
respondent, the mother. Aderele (20) came to the opposite
conclusions; that the response was greater when smokers who
were less frequently near the responsive subject smoked in the
presence of the subject. In either case, the 1impact of
cigarette smoke on respiratory function has been clearly
identified and this factor should be accounted for in studies

of effects of air pollutants on human health

Gas cookers and heaters have been shown to effect respiratory
function or symptoms in studies by Speizer et al., Comstock et
atll |, and Melia et al. Speizer et al. (9) determined that there
was a significant association between presence of gas cookers
and increased respiratory disease before age two. In
Comstock's study men whose household had gas cooking were at
greater risk of having each of several respiratory symptoms
than those whose household had electric cooking. Melia et al
(18 measured significantly different 1levels of N02 in
different rooms in households. In a second study {19) they
detected no statistically significant relation between the
prevalence of having one or more respiratory conditions and
the average weekly levels of NO2 in either the bedroom or the
living room. However, the prevalence of having one or more
respiratory conditions tended to be highest in homes with high
levels of NO2 and lowest in homes with low levels. The three
studies of effects of NO2 on respiratory function detected
some increased adverse health effects with increased NO2
indicating a need to <characterize NO2 indoor sources 1in
particular and indoor air pollutant sources in general when
studying the effects of air pollutants on human health. The
average person spends approximately 907 of his time indoors
(30) and monitoring and data analysis should be designed to
include the impact of indoor environments as well as outdoor

pollutant levels on human health.
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4.2 Recent cohort studes

Recently several epidemiology studies, based on results of
previous studies and recommendations by other researchers,
have expanded air and health monitoring techniques to include
indoor and outdoor factors over extended periods of time (3 to
12 months). These studies, which are described in more detail
below, were designed to adjust for the many confounding
variables involved in human health responses to air pollutants

by intensive measurement of many variables.

Frezieres et al. {(17) measured health variables 1in 34
asthmatics in Los Angeles, California, for eight months while
an air monitoring station located within 3 miles of each sub-
ject's home recorded changes in NOx 3 03, co, SOZ, total
suspended particulates, pollens and meteorologic variables.
The subjects completed daily diaries on respiratory symptoms
and changes in respiratory medication. They also measured and
recorded their peak expiratory flow twice daily. All subjects
were rigorously screened by physician examination and
pulmonary function tests to insure they were atopic asthmatics
and all 34 who were accepted into the study completed it.
Sulphate levels varied more and reached higher peaks than any
of the other pollutants studies and the analysis focused on
effects of changing sulphate levels in the asthmatics. There
were 3 subjects who had strongly correlated adverse effects
with increased sulphate levels, & appeared to improve with
increased sulphate levels and 24 whose responses varied. The
authors concluded the results suggest that as many as 97 of
asthmatics may be sensitive to 1levels of sulphate in the
ambient air and that reduction of sulphate levels to below 10
pg/m3 would significantly reduce the frequency and severity of
symptoms and needs for medication in these individuals. This
was the first long-term study of its kind in which subjects
were reguested to monitor and record health variables twice

daily and all the subjects completed the entire study. The
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measurement of outdoor air pollutants as closely as possible
Eo subjects’ homes improved the characterization of the
subjects’ environments over previous studies that had
monitored from distances further from usual environments.

There was no monitoring of indoor air.

A study designed by Perry et al. (21) in Denver, Colorado, was
similar to Frezieres' study and encountered similar and
different problems. Forty-one asthmatics participated in the

three-month study although the data from only 24 was included
in the analysis because of criteria for inclusion of data that
the researchers determined prior to the start of the study.
Although all subjects recorded all the information requested
of them during the study, the researchers had decided to
eliminate observations for any 12-hour measurement period in
which the subject reported an upper respiratory infection or
was outside the Denver metropolitan area for more than 3
hours. There were two air monitoring stations in the Denver
area and the researchers had no provisions for estimating
pollutant concentrations outside the area. Because the study
took place in the winter there was a fairly high incidence of
upper respiratory infection. After applying these
restrictions, any subject whose data was less than 6017
complete was excluded from the analysis. Loss of health data
and a very limited number of days during which high levels of
suspended particulates were recorded combined to give
inconclusive results although fine nitrates were associated
with increased symptoms and increased aerosol bronchodilator
usage. This study, as that of Frezieres, had long-term
cooperation of subjects completing daily diaries and recording
peak expiratory flow and medication usage. There was no indoor

monitoring.

There are two more recent studies, one that has not yet

completed collecting data and the other that is gt 1

analyzing the data, that have expanded air monitoring
protocols to include monitoring of indoor and outdoor
pollutants. Silverman et al. (16) are completing field data

collection in Toronto and Hamilton, Canada, with an air
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monitoring network designed to measure simultaneously indoor
and outdoor levels 1in selected homes and places of daily

occupation and to estimate the time spent by subjects in each

(an activity profile). There are fixed air monitoring sites to
characterize neighbourhood outdoor air. There are samplers
placed inside and immediately outside subjects’ homes to

monitor the same pollutants in both places. There are also
personal samplers that the subjects carry with them. Health
effects are assessed by daily symptom, medication and
activities diaries as well as simple pulmonary function tests.
Subjects from Toronto are requested to complete diaries for
one year and some have intensive air monitoring (indoor and
personal) for 2 to 4 weeks twice in the year. There are 36
asthmatics and 18 healthy subjects in that study. In Hamilton,
the subijects are school children and indoor and outdoor
monitoring as completed at each of their homes once (3260
children). The preliminary results of air monitoring data
indicate differences between fixed location, indoor, outdoor
and personal monitoring. Further investigations will be
necessary to confirm or refute the results of the final
analysis as to whether fixed monitoring locations adequately

quantify the level of pollutants to which each subject is

exposed.
Holguin et al. (24) have completed data collection and the
first analysis of the data from a study in Houston, Texas.

Fifty-two carefully selected extrinsic asthmatics completed a
six-month data collection period. Twice daily they recorded
their activities, medication use and respiratory symptoms in
diaries. Three times a day they measured and recorded their
peak expiratory flow. The air monitoring system was organized
in three tiers, similar to those described in Silverman's
study. There were two outdoor monitoring stations, located
within 2 1/2 miles of each subject’'s home, that monitored 03,
SOz, NOX. GO, particulates, pollens and meteorologic vari-
ables. There was a mobile van that monitored inside and
outside homes simultaneously for a minimum of one week 1in each
of 12 selected subject houses. The van monitored the same

pollutants as the outdoor stations. There was personal
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monitoring of more than half the subjects. The personal
monitoring involved research staff measuring the particulates
and ozone within 30 feet of a subject from 0700 to 1900.
Rigorous quality assurance techniques were applied to the air
monitoring and health data collection. Of the 52 subjects,
data from 10 were excluded from the analysis. One subject’'s
data were considered to be unreliable, one subject recorded
asthmatic attacks daily and 8 subjects had fewer than 5

asthmatic attacks during the six months of data collection.

The analysis, using the Korn-Whittemore (31) statistical
model, detected a statistically significant increase of
asthmatic attacks with an increase of 03 concentration. The

significance was enhanced when there was a simultaneous
decrease in temperature. Neither NO2 nor relative humidity
influenced the model. Although pollens caused significant

response in some 1individuals during Houston's high pollen

concentration season (September and October), when all
subjects’ data were analyzed together, there was no
significant effect. Fine 1inhalable particulates were not
included in the first analysis. SO2 and CO were also not

included in the analysis because the concentrations were very
low for SOz and CO produces different physiological responses.
Although the analysis in the first study report included only
81/ of the subjects' data when the 8 subjects with fewer than
5 asthmatic attacks during the study were included in the

statistical model the results were unchanged.

4.3 Summary

The Houston study, as the Perry, Frezieres and Silverman

studies, proves that subjects will participate in 1long-term,

extensive data collection periods with appropriate
encouragement by research personnel. Holguin's study was
designed to deal with problems similar studies have

encountered that affected their validity and reliability. The
problems overcome by the Houston study design were 1) the
inaccuracy of individual exposure estimates, 2) missing
environmental or health effects data, 3) 1limitations of

analysis, 4) lack of compliance by study subjects, 5)
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confounding by concomitant respiratory diseases, 6) subjective
symptom reporting, 7) lag time between exposure and event and
8) confounding by weather. This study design utilized recent
improvements 1in air and health monitoring techniques and
instruments. Other studies, following a similar design but
carried out in locations with different <characteristics of
pollution or study population could provide further useful

information on the effects of air pollutants in humans.

T

A. Epidemiologic studies

(1) Schoettlin, (GO Air Pollution and Asthmatic
Landau, E. Attacks in the Los Angeles
Area. Public Hlth. Rep.,
76, 545 (1961).

2" Zeidberg, L.D. The Nashville Air Pollution
Prindle, R.A. Study. ] (. Sulfur Dioxide
Ltandau, E. and Bronchial Asthma.

A Preliminary Report. Am. Rev,
Resp. Dis., 84, 489-503 (1961).

() Lawther, P.J. Air Pollution and Exacerbations
Waller, R. E. of Bronchitis. Thorax., 25,
Henderson, M. 525-539 (1970).

(&) Cohen, A.A. Asthma and Air Pollution from
Bromberg, S. a Coal-fueled Power Plant.
Buechley, R.W. Am. J. Public Health, 62, 1181
Heiderscheit, L.T. (1972).

Sy CaMs

(5) Goldstein, I aiF, Asthma and Air Pollution in

Bloeck, G. Two Inner City Areas in New York

City. J.A.P.C.A., 24, (7),
665-670 (1974).




(6)

(7)

{8)

(9)

(10)

{(11)

(12)

(13)

Levy, D.

Gent, M.
Newhouse

Houston
Commerce

Keller,
Lanese,
Mitchell
Cote, R.

Speizer,
Ferris,
Bishop,
Spengler

Weiss,
Tager, I
Speizer,
Rosner,

Hasselbl
Humble,
Graham,
Anderson

Samet, J
Bishop,
Speizer,
Spengler
Ferris,

Comstock
Mever, M
Helsing,
Tockman,

3 IMi.

Chamber

M.
R.R
g R

W.

F g

8.
Y.M
J

.

af

D.

I

B

.M.

Siailes

285
B
8.

ad,
G
M.G
H

’

.M.
h g
E

’

J
B.G

. Gl

5003
K.
M.

5Es

Vs
G.

S

aBe

o D

W.

s
S

of

23

Relationship between Acute
Respiratory Illness and Air
Pollution Levels in an
Industrial City.

Am. Rev. Resp. Dis., 116,
167-173 (1977).

Houston Area Oxidants Study
Program Summary. 1979.

Respiratory Illness in House-
holds Using Gas and Electri-
city for Cooking.

Environ. Res., 19, 495-503

(L HSETIo0) =

Respiratory Disease Rates and
Pulmonary Function in Children
Associated with NO Exposure.
Am. Rev. Resp. Dis., 121, 3-10
{1980) .

Persistent Wheeze, Its Relation
to Respiratory Illness,
Cigarette Smoking and Level of
Pulmonary Function in a
Population Sample of Children.
Am. Rev. Resp. Dis., 122,
697-707 (1980).

Indoor Environmental Determi-
nants of Lung Function in

Children. Am. Rev, Resp. Dis.,
123, 479-485 (1981).

The Relationship between Air
Pollution and Emergency Room
Visits in an Industrial
Community.

J.A.P.C.A., 31, (3); 236-240
(1981).

Respiratory Effects of House-
hold Exposures to Tobacco Smoke
and Gas Cooking.

Am. Rev. Resp.Dis., 124,
143-148 (1981).




24

(14)

(15)

(L1465)

()

(18)

()

(20)

Richards
Azen, S.

.

R

Weiss, J.

Stocking
Church,

Lan, SE
Shy, C.

Silverma
Pengelly

S

n L

MilmittZ, S

Kerigan,
Hosein,

A.

H.

Corey, P.

Goldsmit

Freziere
Coulson,
Katz, R.
Detels,
Siegel,

h '

S,
A
i
R
S

W.

St

E.
L 0.,

M
R.

(N [

R.G
alkiis

(o8

Rachelefsky, G.

Melia,

R.

J W

Du Ve Florey,

Morris,
Goldstel

R.
n,

Clark, D

John, H.

H.

w.

S

C:

Bi's -

Melia, R.J.W.
De Ve Florey,

Morris,
Goldsteil
John, H.

R.
n,
Hrs

Clark, D.
Craighead,

Mackinla

Aderele,

y ’

W.

W.

(CF

B.D.

I LBl
JIC.,

TF

Los Angeles Air Pollution and
Asthma in Childern.

Ann, Allergyv, 47, 348-353
(981 )

Effect of Air Pollution on
Chronic Respiratory Disease in
the New York City Metropolitan
Area, 1972. Environ. Hlth.
Persp., 42, 203-214 (1981).

Exposure Estimates in Assessing
Health Effects of Air Pollution.
Environ. Monitoring and Assesse-
ment, 2, 233-245 (1982).

Response of Individuals with
Reactive Airway Disease to
Sulfates and Other Atmospheric
Pollutants. Ann. Allergy, 48,
156-165 (1982).

Childhood Respiratory Illness
and the Home Environment.
I. Relations between Nitrogen
Dioxide, Temperature and

Relative Humidity. Int., J.
BRuia; W, (24 VSRR (49812 ;

Childhood Respiratory Illness
and the Home Environment.

II. Association between Respira-
tory Illness and Nitrogen
Dioxide, Temperature and

Relative Humidity. Int., J,
Epi., 11, (2), 164-169 (1982).

Aetiologic, Precipitating and
Environmental Factors in Child-
hood Asthma. Nigexrjian J. of

Paediatrics, 9, (1), 26=3/1
(1982) .



(2:3)

(22)

(231

(24)

(25)

(26)

(&m)

(28)

Perry,

Dickey,
Jones,

Kinsman
Morill,
Spector
Weiser,

Wagner,

G
Shai, H.

R

S

B
vt
R.

(G

2

Danziger,
H.S

Nelson,

W.

A

G
S
ACir

C.

Goldstein,
i P

Cuzick,

Holguin
Buffler
Contant
Stock,

+

P
(@

R

[

I
N=%

L

A.
Az

TF (R4S

Kotchmar,

Hsi, B.
Jenkins
Gehan,

B

Noel, L.

Mei, M.

Firket,

Schrenk
Heimann
Clavton
Galafer
Wexler,

Logan,

Scott;

?

D

D.
gtAYs

P

F

H.

ot Jis

E

H.

H.

i
Gl D
W.

.5

W.

J

R

D.

<A

25

Effects of Particulate Air
Pollution on Asthmatics.
AJPH, 73, (1), 50-56 (1982).

Relation between Positive Small
Air Ions, Weather Front and Pul-
monary Functions in Patients
with Bronchial Asthma.

Ann., Allergy, 51, 430-435
{1983).

Daily Patterns of Asthma in New
York City and New Orleans: an
Epidemiologic Investigation.

Environ. Res., 30, 211=223
(1983).

The Effects of Ambient Ozone
Exposure on the Probability of
Asthmatic Attack. Am. Rev. Resp.

Dis. In Review.

The Cause of the Symptoms Found
in the Meuse Valley during the
Fog of December, 1930. Bull,
Acad. R. Med. Belg., 11, 683-741
(- rg3rl )l o

Air Pollution in Donora,
Pennsylvania. Epidemiology of
the Unusual Smog Episode of
October 1948. Pub. Hlth. Bull.,
No. 306 (1949).

Mortality in London Fog
Incident. Lancet. I, 336-338
(1953) .

The London Fog of December,
1962, Mad. O0ff.; 109, 250=252
{ 19:6:3') -




26

(29)

(30)

(31)

(32)

(33

(34)

(3i5)

(36)

Greenberg, L.
Jacobs, M.D.
Drolette, B.M.
Field, F.
Braverman, M.M.

National Academy
of Science

Whittemore, A.S.
Korn, E.L.

Report of an Air Pollution
Incident in New York City,
November, 1953. Pub, Hlth. Rep.,
78, 1061-1064 (1963).

Indoor Pollutants. Washington,
pD.C., National Academy Press,
1981.

Asthma and Air Pollution in the
Los Angeles Area. Am. J. Pub,
Health, 70, 687-696 (1980).

Respiratory study proposal

B. Environmental chamber studies

Jaeger, L) T 8
Tribble, D.
WhssEig ;1 (5 o3k

Sheppard, D.

Saisho, A.

Nadel, J.A.
H.

Boushey, A.

Linn, W.S.
Bailey, R.M.
Shamoo, D.A.
Venet, T.6G.
Wightman, L.H.
Hackney, J3.D.

Koenig, J.Q.
Pierson, W.E.
Horike, M.
Frank, R.

Snashall, P.D.
Baldwin, C.

Effect of 0.5 ppm Sulfur

Dioxide on the Respiratory
Function of Normal and Asthmatic
Subjects. Lung, 156, 117-127
(1979).

Exercise Increases Sulfur
Dioxide Induced Bronchocon-
striction in Asthmatic Subjects.
Am. Rev. Resp. Dis., 123, 486-
491 (1981).

Respiratory Responses of Young
Adult Asthmatics to Sulfur
Dioxide Exposure under Simulated
Ambient Conditions. Environ.
Res., 29, 220-232 (1982).

Bronchoconstrictor Responses to
Sulfur Dioxide of Sulfur Dioxide
Plus Sodium Chloride Droplets in
Allergic, Nonasthmatic Adole-
scents. J. Allerqgy Clin.

Immunol.., £9(4), 339-344 (13982).

Mechanisms of Sulphur Dioxide
Induced Bronchoconstriction in
Normal and Asthmatic Man.
Thorax, 37, 118-123 (1982).



(377D

(38)

39

(40)

(41)

(42)

(43)

(44)

Tan, W.- €

Cripps,
Douglas
Sudlow,

Kirkpatrick, M.

E:
N.
4P

Sheppard, D.

Nadel,
Boushey

Orehek,
Massari
Gavrard
Grimaud
Charpin

J

s
'
'

Kerr, H.

Kulle,

T

AL
H.

(S @ Tia o BN GPRN &)

0.
St

McIlhany, M.L.
Swidersky, P.

Orehek,

L7

Grimaldi, F.
Muls, E.

Durand,
Viala,
Charpin

Wagner,

Von Nieding, G.

Beuthan

Kleinman,

Bailey,

J ¢ P

A.

I

H.M.

A.

FC ol

R.

Linn, W.S.

Anderson,

Whynot,
Shamoo,
Hackney

Hackney

3
D.
Fall:

» O X

J'a|Drs

Linn, W.S.

Mohler,

d=Gi:

Pedersen, E.E.
Breisacher, P.
A

Russo,

B.

27

Protective Effect of Drugs on
Bronchoconstriction Induced by
by Sulphur Dioxide. Thorax, 37,
671-676 (1982).

Effect of the Oronasal Breathing
Route on Sulfur Dioxide-induced
Bronchoconstriction in Exerci-
sing Asthmatic Subjects. Am.
Rev. Resp. Dis., 125, 627-631
(1882).

Effect of Short-term, Low Level
Nitrogen Dioxide Exposure on
Bronchial Sensitivity of Asthma-
tic Patients. J. Clin. Invest.,
57, 301=307 (1976) -

Effects of Nitrogen Dioxide on
Pulmonary Function in Human
Subjects: an Environmental
Chamber Study. Environ, Res,.,
19, 392-404 (1979).

Bronchial Response to Allergens
after Controlled NO Exposure.
Bull. Europ. Physiopath. Resp.,
M5 GE1=9 115 (98 )

Biochemical Effects after Short-
term Exposure of Humans to NO_,
0 and SO at MAK-Consentra-
tions. Wissenschaft und Umwelt,
1, 364-39 (1982).

Effects of 0.2 ppm Nitrogen
Dioxide on Polmonary Function
and Response to Bronchoprovo-
cation in Asthmatics. J, Tox.
Environ. Health, 12, 815-826
(1983).

Experimental Studies on Human
Health Effects of Air Pollu-
tants. II. Four-hour Exposure
to Ozone Alone and in Combina-
tion with Other Pollutant
Gases. Arch. Environ. Health,
30, 379-384 (1975).




28

(45)

(46)

(47)

(48)

(49)

(50)

(&1)

(52)

von Nieding,
Wagner, M.
Lollgen, H.
Krekelexr, H.

Kagawa, J.

Linn, W.S.
Chang, Y
Julin, D
Spier, C.
Anzar, U
Mazur, S
Trim, S.
Avol, E.

Yy

M- m>D-A

Hackne

Avol, E.L
Linn, W.S.
Shamoo, D.A.
Venet ,T.G.
Hackney, J.D.

Zeballos,

McNally, J.F.
Hirsch, J.E.
Souhrada, J.

Dahms, T.E.
Belin, J.Fs
Slavin, R.G.

Hackney, J.D.
Linn, W.
K.

S .
Bell, A.

Utell, M.J.
Morrow, P.E.
Hyde, R.W.

y Jalbi

Rl
Shturman-gEllstein,

F.

G.

R.

Zur Akuten Wirkung von 0Ozon auf
die Lungenfunktion des Menschen.

VDI-Berichte, 270, 123-129
Ty iy

Respiratory Effects of Two-hour
Exposure with Intermittent
Exercise to Ozone, Sulfur
Dioxide and Nitrogen Dioxide
Alone and in Combination in
Normal Subjects. Am. Ind. Hvg.
Assoc., 44, (1), 14-20 (18983).

Short-term Human Health Effects
of Ambient air in a Pollutant
Source Area. Lung, 160, 218-227
(L 1°SE82.)

Acute Respiratory Effects of

Los Angeles Smog in Continuously
Exercising Adults. J,A.P.C.A,,
33, (11), 1055-1060 (1983).

The Role of Hyperventilation in
Exercise-induced 8ronchocon-

striction. Am. Rev, Resp. Dis.,
118, 877-884 (1978).

Effects on
Chest, 80 (5),

Passive Smoking,
Bronchial Asthma.
530-534 (1981).

Experimental Studies of the
Human Health Effects of Sulfur

Oxides. Bull, N.Y. Acad., Med,,
54, (11), 1177-1185 (1978).

Comparison of Normal and
Asthmatic Subjects Responses to
Sulphate Pollutant Aerosols.
Ann. Occup. Hyg., 26, (1-4)
691-697 (1982).




(:573)

(54)

(.551)

{56)

Golden,
Nadel,

3]

Boushey,

J

« Ak
Hl.

Lategola,

Melton,

Higgins,

C

Lategola,

Melton,

Higgins,

Kulle,
Sauder,

Kerr, H

Farell,
Bermel,
Smith,

@

T

B8
M

B

AL

E.

=T
=2

E.

[ I
E.

J'5

LR
D

(=5
S

M.

A.

A.

A.

29

Bronchial Hyperirritability in
Healthy Subjects after Exposure
Ozone. Am. Rev. Resp. Dis., 118,
287-~-294 (1978).

Effects of Ozone on Symptoms and
Cardiopulmonary function in a
Flight Attendant Surrogate Popu-
lation. Aviation, Space Environ.
Med., March, 237-246 (1980).

Pulmonary and Symptom Threshold
Effects of 0Ozone 1in Airline

and Cockpit Crew Surrogates.
Aviation, Space Environ. Med.,
Sept., 878-884 (1980).

Duration of Pulmonary Function
Adaptation to 0Ozone in Humans.
Am. Ind. Hyg. Assoc., 43 (11),

832-837 (1982).



L



APPENDIX A

RESPIRATORY ILLNESS AND AIR POLLUTION

EPIDEMIOLOGIC STUDIES

31






33

~wa] °83234)3 pakerap arqrssod

junodoe ojul Butxye} ‘sfanay
1saybry ayy yizm sdep ayy wody
Aep 8u0 42A0 PajJIYs UIYM jued
~141uB18 240w da3am 83}RU Y€}y

“MO] 9Yy3 UT 3sO0Y3}
Y3 1m pasedwod ‘seade uoryngjiod
yb1y ay3 ut ButAr] 3soy3 4oy
ybry se sawry 234y} sem ajed
3Yy3 sI[NPe 104 “UIPIIYD Y}
40} UB2S J0U SEBM UOT}E[3440D
a3y} -uotjeydins jo 3aubap ay3
Y3 1M UOTIJEB[3440D }D341IP pPamoys
8je4 )OEB3j3R OdIjRwylse ayjy
s323fqns jo dnoub ajoym ayjz 404

*snopiezey aq Aew S[anajl
y61y jey3 Burjedrputr ‘jou pip
3T uaym ueyy a3jeaab Ajjuedry
~yubts sem s$3xoe33® Yjim sydal

-qns j0 J3qunu uedw ayjy ‘wdd
GZ° PopPa3DdX3d JUBPIXO UYMW "MO|
sem Ajrptuny pue ‘asnjesadwd)
‘juepixo 03 s)ydoejje Buijersd
uotje[aJII0D A[dI[NY "] Pue
saje(ndrjaed 4oy juedrjrubris
30U $3U3IDT 330D UOTIRT3440)

S11ns3y

ruorjejtdidaud g
aanssatd Drajawoaeq ‘A3rpluny
‘aanjesadwa) ‘A3ID0[3A

PUIM ‘UOT}IBSIP PUIM :TIGID

*sajdues

anoy-4z "ps ‘Aep/ wd co—\nc Buw
se passasdxa ueald 1enuue (-QS)

Z

3PIXOTL} anyIng :FTFJUEIN((6J

*83181IA Auew Butrunp paysady
uor3duny Adevownd yj3im adryjyo
Apn3s ® 03 Butrjaodaa Ao
-abesn uorjedipaw g sjyde3je jo
y3buay 'sydejje drj3eWY3SE jO
Aaeip Aq Butrjaodas Arteg :GITESH

*But40jTUOW UOTINT
-10d jo0 Butwry 40 uorjed0]

'SPOY3AW U0 UOTIRWIOJUY ON

Ayipruny ‘asnjeaadwal :udY3Q

‘apIxouow uoqied (sa]dweg
awnyop ybBry) 'sajegnoryled

‘syuepIx(Q :E3uUe3N[]04

*swojdwAs ->dej3e DIjRUWN}SE
paja0daa-~319S :yj[esy

S3NAVIHVA

*SUOT3BUI3UAIUOD
juejnyrod a9ybry jo sporuaad
Butunp syde3je dryewyjse
ut aseasdur juedrjrubrs
Alle>13813€3G :98UOdEad 104

*s8a4y g sassedb

03 A3TIATFISUIS 4O 83833 UINS
pue §3633 UOIIdOUN} Aseuow
-{nd 'uorjeutwexs [edxtsAyd

‘8pa0dd4 [edIpaw :TWYFEE JoJ

‘paje3s joN

VIH31IHID JILSONIVIQ

S3I1anLS JI90710IWN30Id3 'V
NOILNTI0d ¥IV ONV SSINTII AYOLIVYILSIY

ewyj3se [eryosuouq
S1U04Yd Y3 Im

11® 'usJ4prrIyd

GE 3 S3IINPR BY

so13ewyIse )g|

3ZIS ITdKVS

I 34%d
19614

Ls6l

‘and
HV3A

*3 ‘nepue’
3 "y'Y ‘elputyd
“-g7 '6sagpraz

2

*3 ‘nepueq

g Ur13ILeYdg
X

HoHiNY



34

g sataerp 3ajd0d pasoaey
s32alqns ayj °4n220 UOIFIP
-uod j0 sabueyd Juanbaa) yorym
UT S3SRASTIP Y3 Im sjuarjed jo
s31pN3s U afqedtjdde Ajuo s1
anbtruysay Aderp ayj3 eyy Ipnid
~U0D S40Y3NE 3| °“UOIFLWIOUT
Bur3narrod jo poyjzaw Aserp

9y3 9aAo4dwr 03 sSem SIIPNYS

ay3 jo Isodand puodas ay|

*sjuabe aarjoe
8y} o sad1pul se papaeb

NOW 3 9qows

40 8UO013RIJUIIVOD 3Y} ey}

~94 3q Ajuo ued

3hq afqisuodsad sy sjuelnijod
o uorjeUIqWOD 40 juejlnyjod
YoIym JUTWLaap 30U PInod Aay)
*£131ydUo4q O SUOTIEQUIDeXI
Y3 1M pajetrdosse s1 Jaa3yjeam
3843APER URY)} J3yjed UOIIN]
-10d ey} (S3IpNIS € [[® jo
£3[NSa4 WOJj) 3PNIOU0D s40y3ny

‘uor3ouny
76l uUeyy asouw y3Im sjuarjed
ueyy sajed yoejje saybry
Arjuedtjrubts pey Ajroeded
1e31A 343 j0 J/0G ueyy s3] jo
Ajtdeded [e}IA pa3wl} puodIsS-auo
e yj3m s3dalqns jeyy pajediput
83839 UOIDUN} Aseuownd
*dIYSUOT}E[34 3SUSAUT UER PIMOYS
A3IJ0[3A puIm 3ng ‘ajea yoejje
Uo 323}}2 OU pamoys auanssaud
Jr4jawodeq g AjrIprwny ‘aunjesad

*Adeandoe

g uotrjewsojutr Burjaodaud

98BIUDUT 03 34043 Ue Ul paJaj[e
J43m sat14RIp AJlep ayjz saipnys

jo sataas ay3 Burang :TeyRQ

© w/Bw ajows .Ncm tsjuen] 104
€

‘yyreay [easuab

jo satraeip Arrep ur Burjuoday

aA13dalqng :6631381p

*PasSeaJdUT S[3AI[ uolINg
-1od ate uaym sAep uo asiom
furjesy ejdoad jo0 saaqunu

Ul 3seaadUT jJuedYjIubls

e st pauYjap sem 3Isuodsad
juedtjtubrs “Aep snotaaad
8y} Se dwes 3y3 40 IsJaom
‘42333Q 3133 Aayy 4ayjaym
6utrjeys satrdserp Ayrep pajald
-wo> s}dafqng :38UGAsad J03

*Apn3s Aue a0 pajels

30U BTII}TA] 613 1Qouctg

*82TUT[D

383Y>d> wod}
sjuarjed ;¢ep4
pey G9-4961 't

T LUoTINg

-10d ate Aq asiom
apew aq 03 A[ajry

2J43m BWYjER 10

rwasAydwa ‘'stjyryd

-uouq >dtucuyd 4o
jo swojduwAs
asoym sOTUL]D
uopuo) wou
sjuarjed 101
PeYy 09-6S6T1 "¢

=112 )
ewasAydwa

3 383Yy> papuszje
oym sjuarjed ggg
PeY GS-4G61 "I
isaIpnys ¢

0.6l

‘W ‘uos.iapuay

T "3
‘*c°d

‘4a1TEM
taayjme)
(2



35

aAt3Isuas 9q ybrw sd1jewyjse
P33EDIPUT SBY YI1e38IL I3Y3}O0
ybnoyj e jeyy apniduod mso:m:<
- apeysajows 30U 3nq
40 SI3A3] Ajiep pue ewyjse 4oy
S3TISTA AlIep U39IM}3Q (JIpPIO pue
*sah ¢g) suossad 40y 2¢° 9 9G°
pue -sJA g| Japun suosiad 40y
2% 9 19°) uorje(asdsod Buouys
e sem 243Y) UAijooug ul .Ncm
10 apeysa)qows J4ay3ta 0 S[IAI]
Ajtep pue sjurejdwod euyjse
40} woou Aduabaswa ayy 03}
S3ISIA Ajlep uaamjaq uotjeyad
-102 3UeRD1}1UBTS OuU wajJ4ey U]

‘UOTIBILRBA 33BJ4 YDEI3R 40
junowe juedtjTubls e pauteld
-X3 $49Y30 Y3 40 auou ‘jueiny
-1od auo Aue 3 aianjeaadway dio0y
juawysnipe aa3jy *ajea ydejje
Y3tm pajerdosse A[aA1j31sod sem
juejnijod yoea ‘aunjesadway
403 juaupsnipe a3y jy ‘ajed
j}oe33e dIjewyise yjim aunssaad
J1433woueq pue Ajipruny ‘paads
PUIM JO UOTIJR[S440D OU pauUTjap

uorssaabaa dseautl] ardij(ny

*353493U1
323fqns j0 sso] 3dueyd
(UOSE3S BUO UBY} J40W JIAD)
8a1pN}s wiadj3-Buo ° aurjaseq
Butiapuem  proae o3 sAep sno
-1A24d 03 pasedwod aq sabueyd
yjieay jeyy 3sabbns suaoyjne

*Aep usad
sBuipeas A[ianoy g| < uo paseq
wdd g£,0°0 > S® pPaulIs3p SemMm MOT}

‘Aep aad sBuipeas Aranoy g| <

uo paseq wdd £0°Q0 < Se paury
-ap sem uorjnyrod ybBry *sporsad

2
moy 9 ybry Aq mmnﬂgomwunu oS
‘apeys adjows g QS :FFUEINT(0J

*srejid

~soy £ 40 swoos Aduabuswd 03
sjutejdwod ewyjse y31m Burjuod
*YITeRey

-34 suosaad 30 aaquny

*AjIpruny ‘paads puim 'aanssaud
JtJ4j33wodeq 'auanjesadwa) :TSYFH
‘patjidadsun s409 TUOW

woaj 3d2{qns jo0 3dueysiQ

‘8403 1UOW £ 3B pasnseaw se
§93BJ3TU 'sajeydins .Ncm ‘ {HOD
'AH) S23einD1j4ey SJUEIN[[O4
-ueIdIsAyd e

AQ pawJ4tjuod sawljawos 's)oe3j}e
J1jewy3se pajJodad-y13s :G3leeH

*uolyngod

mo] jo sAep °sA ybry jo sAep uo
sjute(dwod ewyise Y3 im Butrjaodad
8U0SJ43d JO S4AGUWNU UT SIIUILI}
-J1p juedtjtublg :3sUOdSad 4035
uorjezrsobajzed uo

ao4be sAemie j0u pip suerdisAyd
¥ IND J4e3[D }J0U 343M SUOTFDIUTY
~-st1p asnedaq Apnis ay3 40 apew
SBeM UOTI3BIJU34ISJIP OU 3NQ
‘ewyjse >t16usap(e pue ewyjyse
1e1yououq 6-2 ‘aayjzany pajede
~-das uajjo auam sasouberp ayy

‘ewyjse se sasoubelp  SURIDIS

-Ayd Buipuayyy :EWYIEE Jog

*paseaddurt
s[8Aa] juejniiod asaym sporsad
awty} Burunp sy)dezje drjewyjse
Ut 3seausdur juedrjrubrs
Aliedot1qs13e35 :98U0dEed 104
*88343

~-s1p Adojeardsad jo spordad
3U339 TWIRUT J0) ueIdTsAyd
jseys ® AQ psuaauasg ‘swojdwAs
Asojeatdsas BurAey se matA
-483ut suoydatay Butranp pary

-13uapt A[[eI3TU] :TGQISE Joj

03 Butrob suos
-43d gigL ‘o81y
‘ewyjse

jo sjurerd

-wo> y3tm Butrob
a1doad jo Jsaqunu
3y3 ‘'suosuad
asoyy} 3o 0.6}
*28g 3 "idag
uaamjaq siejtd
~80Y ‘X404 MaN
tuhAroouag 2 e
swoo4 Aduabaowd
ay3 03 juam oym
suosuad ggLYy

so13RWyIse Q2

.64

L6l

3471

‘g ‘32014
‘utrajyspog
S

‘W'D 'AyS
g el

‘313Yydsaaplay
*‘MH Adrydang
t+g 'Baaquoug
-<-< ~c~:ou

9



36

pIoOjuUR}S Ay} PIIIBRAJUOD 3I3uauw
-woj jo daquey] ayj Ajjuaday
*3S0[ adam

sjuejnirod Jare uo ejep Auew
S® SATISN]DOUODUT J49m S} [NS3Y

*A3IpTUNY 3AT3EI34 Y}Im
UotI3e[3440D OU 3NQ sainjeuad
-Wwa} J4I3pP(Ood jo sAep pue suols
-S1Wpe PIsSLILDUT UIAMI3Q UO1}
-B[3440D 33RIIPOW © SBM IJI3Y)|
‘suotrssiwpe [ejrdsoy 03 pajeysd
30U 34am SUOTIJBIJUSDOUOD Cwmao&

"B3JE [BLJ}SNPUT 3yj3 ut (ejid
-s0ly ay3 3© UOT3eR[3440D 3ISayBIH
*sabueyd drjewr(d Jolew

Butanp ‘48qoydg 3 Adenuqay

UTl aJam SUOTI}EIDOSSE JUEedT}
-1ub1s 380l “[dV ay3 03 pajejad
3iam s{ej1dsoy [[® 40§ SuOlS
-stwpe Asojeurdsad A[xasm [ejo)y
U3YM pauTe}qo SeM JUITDT 4300
uotrje[as40d juedtjrubis ATybiy

.Nom 03 Jejlwrs uuaadjjed

Altep e Ul pajeutwassip sT jeyy
21qeraea Burpunojuod Jaayjoue
3jedrjdwy 3ybrw 3ng ‘juabe
aAT3ESNED Y3 Afrlessadau jou

st g5 Apmys areyy ut Spg 03

*3sn uorjedTpaw
pajJodaa-jyas ‘'syoafqns Apnys
40 j3asqns e uo 83833 Ad4jauw
-o41ds Apxaam ‘'ABojojewojdwAs
Ajrep pajusodas-y1ag :Y3TesH

“suUot13eIIU3DU0D uafjod P A3yIp
~Twny 8A1jelad 'A3IDO0[3A g uol}

-J341p putm ‘aunjedadwa) :TSYIQD
“{1dv) x9pur

cowasﬁmma ire ue a3e(ndjed 03
0S Pu® HOJ :3uelniiod

*883uUllt Asojeardsau

404 suotrsstwpe jejtdsoy :GITESH

paurquo>

*83gsauY(lt

ay3 jO uDIjEUIqWOD B 40 3Auo
0 SUOTI3EBDIPUT 40} suerdtsAyd
AQ pamataaa Adojsty Auoj

-eatdsadl jedrpay :{jresy Jog

‘paseadd
-u1 s[3Aa] uoljnirod s4re 3yy
uaym SsSAUTIT Ad4ojeuatdssd 4oy

suotrsstwpe [ejidsoy jo saqunu
Apqaam (B30} 3yj Ul 3seIUDUL
juedtjtubilg :3sUcdsad 404
‘uoissiwpe [ejidsoy

paJ4inbad jeyy; ewyjise 3 elUOW

-naud ‘ewasAydws ‘styrioTydUOLq

's131Yyduouq 0} pIjelad Iseasip
AJojeatdsas 3jnde j0 sIsou

~Beip s, uerdIsAy4 :FFTSUVTY J0j]

rewasAydwa 4o
/pue s13tyduoaqg
‘ewy3se Y3 1M
s3dalqns g2

‘epeue]
‘uojJrwey ut
{suorjequadexd
ajnde) ssau
-11Y Asojeuards
-a4 40j syezud
-so0y J4noj jo
auo Aue 03 p33}
~3Twpe 343M Oym
sjuatjed pgt

‘trejvdsoy Jayjta
10} pajzuod

~24 j0u swojdwAs
BWY3ISE Y3 Im Suos
-42d jo0 suaqunpy
‘swojdwAs ewyjyse
Butjuodada asoyy
ra3qunu jey)}

jo iyejidsoy
wajJiey B JO wood
Aduabaaws ayjy

LL61

LiBL

‘LW

ssa4buo)
jo usaquey)
uo3snoy

&

rasnoymaN
T "W "Iu3g
g 'Ana

9



37

‘uotrydayas
~}13s awos uwaaq aAey ybrw
243y3 3§ s4823unjon 03 Ajuo

PoJ493SIUTWPR 343M 83533 UOTY
-3unj Adeuowind ayj] °‘uoTI3IBy
~ut Asojeatdsad J4amol g Jaddn
uaamiaq BurysinButystip A3(noty
-41p pey 3aey 3ybrw sjuapuods
-84 9y} jeY} paje}s saoyjny
‘Ud3S SBM 3dUIPTD

-UT UT 3D3Ud43}}Ip ON °aduap
-1oul 1eybly pajsodad uerpow
3y) anoqe S[aAI| Noz Butney
spjoyasnoy 3y3 Lmzuom3 autw
-4333p 03 pPaj3say sem (N 40)
paJojluow adam jey) Sployasnoy
Burjood-seb gg ayy ur gsaurll
Adojeardsads jo aduapiduUl ay)
*quedtjtubis jou

sem sawoy Jo s3dAy omy 3yj ul

U3WOM 3y} U23M3IQ IDUIPIDUT Ul

$32U2434)1p 9y}] ‘sawoy Buryood

-seb ur uawom 10} ueyy saybry
A13yBiis sem Burxyood drugynaye

UT aseastIp AdojeaTdEdd Y Im
U3WOM/SI3Y30W O 3IIUSPIIUT Y|

‘arqerieae 334 jou
aae sisATeuead 3yjz Jo s3[NS3II
ay| -ejep s Apnys ayjy asAfeue

-84 03 3IN3I3SU] Ydueasay

*sawoy pajdef

-85 A[WOpuUBRJ UY SJ0OpPUl P340}

—tuow asam gN § SON :TTUSTRTTOS

capew 9Jam sjulw
-aJnseaw 3ay3 uaym 03} se UaALB
sem uUor3diudsap Oy °palnseaw

L0314 3 Jn4 pey uorrendod Apnys

2yy ur suosuad 2GEL 343 40 128
*swojdwAs uorj3dajutr Asojetrdsad

Jdamo| g  pP[oO3, 43Yjo 3 jeOUY)

8408 ‘3yde-peay ‘Isou Auund
‘ssautyynys 'wnynds dn 6uiburaq
‘Butzaaym 'yjeauq jo0 ssaujsoys
‘wbajyd ‘ybnod jnoge suotrysaenb

18Q43A pue satvselg :43[eeH

‘aanssasd Drajawoleq 'UOTIIRALIP
putm ‘paads puim ‘Ajipruny
‘danjesadway 'suagiod :I9Y30
-aduapts

-34 8 323fqns yoea jo sajiw

¢ UTYIIM $331S JUaJ3})Tp g 3®
paJojruow pj ¢ ' (AH) S33eInd1}
-4ed ‘Nyd .xcz ‘70 :sjueniied

‘sawty
Buix}00D 03 UOIJEB[AJ4 UL B[3A]
ON % Noz 100pUl UY SUOIjETJEA

gnoauejuUEISUL 3uNsSeaw 03 J43pJo

Ul sawoy g4 Ul sporsad Aep-g¢
403 Buriojruow SNONUTIUO)
*sployssnoy 3sayj 0 AJTUIDIA
ay3 ur uaje} Iuam sajdwes

J41® J00p3NO £G ‘uotrjippe U]

*sanoy 4§z 40 spotaad 4anoc QN 3

ch 10} sawoy Bur3003-121437312
05 g sswoy Burxood-seb gg jo

12303 © Butuojtuow AQ paurtwsay

-3p 343M (N }0 SUOTI}RLJUIDUD)

-aseasip

Asojeardsas aaddn jo subis pue
t(9seastp As0j3B11dSaL 4amo]

40 aarjedyput [(e) wninds

dn Burburaq 40 Burzaaym ‘'ybBnod
340 aduasqe 40 3dUlsasd ajedIp
~uUl 03 Y Jaquaw ployasnoy Aue
Ut ssaull Adojeurdsads juaodau
0} paxse pue syjuow 2| 404
§)32m Om) AJU3A3 pajdejuod adem
g satderp pajajdwod satvjrwey

*SU0T3RIUIDUOD juelnirod
paseaJdutr jo sAep uo swoj
~dwAs AJojeardsas ur aseaudd
-ut juedtyrubirg :3suodsed 404

*Bui)ood

10} Aj1DTa3d3T9
Burzy(In asoyy
g Buiryood Joy
seb Burziyign
asoy} ¢sdnoub

¢ OO | pOpuAYP
satjlwey 44

6461

‘MY '930)
2IH TLI8YOYIH
‘°Y'y ‘9saueq
QW T431T8Y

8



38

FUSIIND 8 13Yj0Ww PatTIuaPL
uotrssasbay * 434 ueaw jo saaabap
J3MOY g 3Z3aym juajsissad jo
3J3U344NID0 03 paje[ad AfLeaul]
sem Burows a3394e610 [EjUa4ERy
‘s31qey

Buryows [ejuased uadand

g 'aseasip d1doje jo A409

-81Y ‘'SS3UTIY Aaojeatrdsas aemo]
93ND® JO SITI0ISTIY Y} TM Azaaym
JuU3SsTIS43ad j0 suorjeIdOSSE
juedtjrubis punoj osy ‘azaaym
JU33STS4ad YJIm UILPTTIYD

Ul ssauy(t Asojedardsaas jo ssad
~-x8 juedrjiubis punoj saoyzny

‘spaepuels anoy-47

[eUO13BU MO[3Q [[3M NG E3A0}S
214323[2 30U ‘seb yjim sawoy
ur saybry sawry , 03 4 Noz
pamoys spotuad anoy-4z J3A0

SaWOY UT Uae} SJUIWAIINERIYY
!

A34 19mo] 3 s549)00d seb
ad4am se pajerdosse Ajjuedrjiu
-B1s asam 'A34 3 Burjeay awoy

*2 9be aa0j2q aseasip A403
-ed41dsad Yj3Im pajeidosse os[e
34d9m Burjaodas jo awry e abe

30U 3NQ ‘34040D-A31D P PIIY>D
ayy jo xas ‘Bunjows [ejuadey

*Apnys ayj3 o3 Jotrad sealk
3y3z Ul ssauft Asojesrdsas Jo

813 TyduoLq pasouberp uo jou 3ng

'z 9be 24033q aseasip Asojesairds

-84 UO (UOT}BRTIDOSSE JUBDTSIU

-B18) 32339 ue pey s8u3)00d seq

*M31A133UT 3B pajsodas se aunsod

-x3 Burjows @3334eb1) :JUERN[[04
.8L-82

L 334 3

AJd 'OAd ‘(233 ‘ewazda ‘'uanay

Aey ‘ewyjse ‘syjryouoaq °‘sprod

‘wBatyd ‘azoaaym 'ybnod) mara

~J43jul je pajuodas se ssaU[1T

Adojeatrdsas jo Ax0381H :YJ[e9H

“A310 9 x3s ‘qybray ‘'aby "HMMMG

*sjuawaanseaw QN
‘ploy3snoy ut sJaxows j[npe 4o
ascuasqe 40 aduasaud pue ‘Burtuory
-1puod J4te ‘1any Buijeay awoy
‘(2143233 40 seb Aj3sow) [anj
Burnood jo adA3 jnoqe sasuods

-34 dJ4TBUUOTYSBNY :JUEYRN] [0
.—>wu 3 IAd :GITESH

- swojdwAs
pajaodad yj31m sasoubeip ayy
pasedwod y Buraey se so3dop

e Aq pasoubelp uaaq pey

PIIYD ® S38S3UY[I 3eym pautw
-1333p SM3TAJBRUL ‘asedSIp
Aemite 3AT3DNLISQO DTUOJYD 40
juawdojanap 40y S403IB} ST
2j11-Ardea jo Apmys s1y3 uj

+abe g qybBray uo paseq
pejdadxs uorjsuny Buoy ut adua
-43jJIP UO paseq Sem JUAWILD
-8(Q *sjuelnyrod soopul JuBaAY
~31p 0} sainsodxa o3} anp s3[Ns
-84 3833 Aujewoards uo paseq
uotrjduny Adeuowind Ul JUBWILD

-ap juedrjrubrg :3ISUSAEST 104

‘uo3sog j3se3z ul
syooyds driqnd
8 [e1ydosed
woua} pa3jd3[3IS
Alwopued 34dm
saeak pi-4 pabe

uB4PITYd 059

“§31310

g ur Butar]
abe j0 sueak
0L Ybnouyy

9] VBPIITHYD
a3tym 0Z1L‘8

*g ‘a3usoy

3°3°4 ‘48ztadg

teg-] ‘aabe}

't1°S 'ssiam

0861 ot

‘C ‘4a3ibuadg

B°N'W'A ‘doystg

‘rg 'stdd94

t*3°4 ‘a3zr9dg

086l 6



39

“quedrjrubrs Ajjedtboyorq ausam
‘11eWws ybnoyz e ‘A34 UY sSIBBIUD
-3p 3ay3 3eyjl papNduod siaoyiny
* 843003

seb jo aduasasd yjim pajerdosse
sem A34 ,8]416 13pyo Ul aseadd
-3p jued1j1ubis y °3233j33 ou
pamoys sjiqey Bursows s 4ayjey
*@duetueA ayz jo y|-Q paureyd
-x2 3] ‘s3jiqey Buidows Jeudajzew
sem A3T[IQRIJRA AJ4 UT 403DB}
juedrjrubis Jofew 4ayjo ay)
*A3T[TIqelaeA URTDTUYDIY}

40 3ulydew j0 JINEIJ4 3Y3 3q
Iybrw vorjeraea Ajrunwwod ayy
POpPNIoU0D s404y3Ny "UOTIFRIIEBA
3y3 jo0 g ueyy asow paurerdxa
juejniiod ou pue s313IuUnWWoD
Buowe Ajjuedyjtubis pataeA A34
"8INTRA AJ4 3123jje 0uU PIp peay
pioyasnoy jo u:mscwmwwn 1euo1y
-BONp3 “X38 PIP S' ‘ AJ4 YIIm
118m pajejaadod jybray pue by

“88AUYTL

Adojeatdsad aamo] jo Asojsiy
3sed g ewyjse jo sisouberp

s 40330p ‘Buiyows jeuvossad

S ,UdJPTITYD PIP Jou 34008 Y}
321pa4d jou pip uvasjjed Buryouws
FIUILIND § 43yYje4 °3I4038 pazifew
-J40U UedW 434 jo s403d1paad
juedtjrubts se azaaym juIISTS
-43d juaasand 3 snjeys Buryows

*proyasnoy jo peay jo
uotjesnps ‘(uoseas 03 Burpaodde
AJden 03} umoys u3aq IAeYy 8383}
yons asnedaq) 3§33 uoIIdUNY
Adeuowind jo uoseas '3ybBray

'abe 'xas ‘uorjedOT IBYRQ
*g43)00> sef jo aduasqe 40 Iduas
~-34d iproyasnoy s Priyd yosea ug

S43)0WS O 4aquny :SUEIN[ 104
*Butrysaj uvorjzduny Aleuow
~-1nd But4np jeO04Y} 3408 40 PlOD

'ybnod jo aduasqe 40 IdUISIID

rhaoysty qeatpew +“Lpr3y :GETERH

*§334Nn08

uoryinyiod y30q 40 AUOC 43Yyy1d
ANOY} 1M UUPITYD 0} pasoddo se
S3WOY 419Y3 UT saaqood seb uo

SL
A34
UT uoT}dNPaL juedTyrubis

S4HOWS Y3 TM UBUPTTYD uT

Arted1ystrje3g :3sUodsad Jog
*spotuaad

3533 volj3duny Aseuowind

€ 3Yyy J0 Z 3SeI] 3B 40} SWOY
-dwAs Adojeardsas jo a3ay jou
B43M OYM UBIPTTYD Aue Juam se
pue 833 TYMUOU J43M SB ‘PApNYD
-X3 343m (A4038TY UO paseq)
U34PTIYd d13ewyisy -3jedidyy
-ded 03 paIyse ada3m s3TTUNW
-wo> pajdayas ; ut [ooyss
Aaequawaia Butpuajje g saealk
€L 03 S uUsaMIIq UBIPTTIY]
:Aphi3s 03Ul UOI309(96 J04

‘seate orydesb
-036 ) wouy
Plo sJedAd ¢}
03} 9 UdJpTIYD
93Tym 689'SL

3:11%

*S°H 'uvosaapuy
T°9°W ‘weyedg

*g:) ‘eyquny
‘“*A 'PeIqIessEy
b



40

D143D3[3 YjIm 380Yy3 uBY} SWOY
-dwAs Aisojeardsas ay3 jo yoea
Buraey jo xs14 J49je34b e Buam
Butrxood seb pey proyasnoy asoym
usy -aduedTyTIUBLIS panartyoe
83DUd413} 1P PIAIISQO Y)Y

40 duou fuor3duNny A4oje[IJUIA
paitedwr aAey 03 ployasnoy 3yjy
UT J42)0WS J3yjoue Y3 Im suosaad

40§ AdUapual TUTap ST asay]

"UOTJBIJOSSE PIJIWI]
e J8S0W B 33RUISUOWAP S [NSAL
9pPNTOUOD s40YNY “SITISTA
38easIp Adojesrdsas 8SadIXd YjIm
Pa33BID0S6E J0U 248M pJIEpURYS
{e43pa} anoqe sAep JSi 'J3A3IMOY
*X3puUY aseasip Adojedrdsad

Y3 vo Nom pebbefun jo 3 4si
pabBefun jo 329339 juedrjrubrs
‘T1ewWS ® patrjrjuapt ‘sajqetrdea
juenrrod P SIDIPUT FISIA WOOL
Acuabioswa usamjaq uvorssasbaud
Je3ul] ‘sisAfeue puodas ay)
*§3nsad

juedrjtubrs ou asam Jaay)

‘0432 j0 SnfeA pajdadxa 9yj}
WOlj UOTIJRIAIP X3pUl AjIplqiow
?y3 jo aduedrjrubis [eDI}S1Y
-®}S pPIsSsSaIsSSE 3SUT) 3Yy| °pasn
348m sanbruyoay} sisAjeur omj
cabueda apim

® J43AC patuea sjuejnyrod 1V
‘sAep 2 pJepuejs 3y} papadIxad
0S ‘sAep Apn3s ggy 40 gL piep
~Ue}S [RI3PI4 UIYF PAPIIINDd (S|

&

43A3u, se pazriobajed sem
Burjowg -swoca jo aaqunu Iy3
% PIOYasnoy ayj Ul UILPTTIYD
¥ s}{npe jo0 saqunu ‘Buruoryip
-uod> 4ate ‘13ny Buiyood

e gse seb jo asn !siaquaw
pPIoyasnoy 3[Npe jo s3r403sty
Butyowg :IIINBOAXS PIOYasSNoH

*swojdwAs Asoje

-J1dsas 3 IA4 % —>wu ‘Y4Itesy

*aanjesadwa) 9 ‘3181A [ej31ds0y

o ajep 'xas 'adea 'aby "gm;vc
0
4 & -

0) ' ON ' 0S ‘dSl :sjueyniied
*snoauey

-19281W 40 eWNE.] 'aseaslp delp
~4BD 40 A40jea7dE834 JO SPIOIIY

[ejtdsoy uy stsouberg :G3{eoH

~UOU g $43}OWS UIIM}3Q UOTY
-Juny A403BJIJUIA UT 83DUIUIY
~-3Ip juedtjtubilg :9suodsad 405
*3ybray g xas 'abe 40y pajysnl
-pe 2aem eje(g ‘Apnj)s [eUlpN}
-16uoy ayy ut asoyz jre Aj(eny
-JIA pue Apn3s aJteuuotrjsanb
ay3 ur sydalqns ayy ey

uo pajajdwod sem Butyssy voly

-ounj AsojeyIjuap :3reey 405

‘uoryng

-10d paseasdulr yj3im sAep uo
§}1S1A 3se3sIp Asojeardsad jo
S43QWNU UT SIBEIULDUT UBDTHIU
~618 Arred13813038 40§ PayoOT
*gaseasIp

11® 9 ‘®Bwnedy 3nQ s3aseasip

1(e ‘saseasip AisojRitdsau e
03 pautrquod asam Aayy 'sataob
-93BJ 3Wos Ul SJaqwNU [[ews jo0
agne>aq ‘AjlenjuaA3z ‘snoaue]
-19281W pue ewnes} ‘aIseasip
Asojea1dsaa g deipsed ‘aseasip
Je1pdaed ‘aseasip Asojeardsad
48430 ‘UOT}D3jUt Asojesidsad
Jaddn 'uo1ydajul Asojeardsad
damol ‘eruownaud ‘stjryduouq
J1uodyd J0/3 ewasAydwa 'ewyysy
03Ul 831SIA pazirJob

~-33ed suaojdedysqe ATjerjiuy

auQ -"uoljduNy
Adojerrjuan

pue swojdwAs
AJdojeaydsaa jo
§31IpPN3S OMm3 UT
pajedidrjaed pey
oym puethaey
t+09 uojburysem
J0 sjuapisau
¥eii jo spdoday

* (pa3deJ43sqe
spaod3ad) 2)64
-9L61 40 J2qua
~AON B 43qo33Q
‘114dy ‘youey

ut wood Aduab
-43wa s 1e3id
-80Yy ® 03} S}ISIA
40 Jaaqunu [e30)

3:11

1:1:13

‘S W ‘ueuwqdojf
R°C°N 'Buistey
LR R VRN E V.1V
‘*M°9 ‘32038W0)
€l

‘9°g ‘stsgey
9:'g°'C '+916uadg
f*3°4 r4azvadg
‘*A 'doystig
TWC ysweg

2t



41

Jou sjuarjed asayj o swojdwAs
[EJTUT[D UT 83DUIJIIJJTIP 43Yy}Iau
'49AdMO} "uolIjNIiod MOl jO
gpotraad 1ou4juod gz Buruanp ueyy
poruad uorynijod xead Aep-Qy

e Buranp samo] Arjuedrjrubrs
B49m STIAI[ Mol Nead Buruaow
sjuatjed drjeuyise pazryejztrdsoy
2L Buowy -Ajrpruny aarjefad g
sJanjesadway .Ncm .mo J0 sy8Aa]
JuUITQUWe UT SISEBIUDIP Y Im

PUNO) OS[R 343M SUOTIIB[3440D
juedtjrubig -sjunod uabuajie g
‘(Pruny g 3B3Y) SUOIFIPUOD PUTM
‘JH 'HOJ 'ON P3s®a.dUT Y3Im
Arjuedtjiubrs pajeladdod suory
-ezyjejrdsoy pue S3ISIA wood
Aduabuswa ewyjse ul S3seIUIDU]

*uo13duUNy AdojelijuaAa psatedwt
Yjtm pajerdosse Ajjybris Aquo g
swojdwAs Adojedrdsas paseasdul
Y3 Tm pajerdosse jou sem 3dafqns
Y3 ueyyl 43Yyjzo0 IsnNoy 3yj3 uy
Jaxqows Jayjoue o aduasaud ayj|
*sjany Buixood a3yjzo

03 34nsodxa ueyy swojdwAs Aioje
~11d832 Buiraey jo Xst4 aa3vaub
® y3ImM pajerdosse sem Buryood
seb 03 sunsodxs jey3 Icudp

-1A2 OU sem 343y3 uawom Buowy
‘paxows 43A3u pey oym uaw Buowe
€ 9pedb ueyy uajeasb eaudsdp 3
8zaaym 'ybnos druocuys 40) Ajuo
(S0°0>d) aduedrjtubis panaryoe
83814 3y3 ybnoyjzre ‘Buinood

‘eade (Apn3s) sayabuy

807 3y3 UI UOIE}S UOT}DA]
-102> uabuajyie 3uo pue suorjeys
1e>16o0j0403j32w £ pue sUOIjE}S
Sutaoj tuow juejnyjod aatry
*suabaaye

pue peads puim ‘Ajrpruny
w>_onou .wu:vwwmaEwm ";wMao
dSl ' 0S "0 ' 0S ' ON

‘ON ' (JH) 8u0QJEI0IPAY ‘ (HDD)
azey j0 uarIT430) TFUEINYIG]
*P1OD 1®JIA ® Aq pajejididaud
BwWYyj3se PIpPNidX3] -ewYise 4oy
suolssIwpe [ejldsoy fewyjse 40}

§3181A woos Aduabiaw3z :(jjesy

° L843f0WS JUILLND
pue .:LWJOEﬂ J8wd0y4 ' Jpaqouws

‘eWY3se 40 SUOISSIWPE
123 1dsoy pue ewyjzse 40) 83ISTA
wood Aduabiawy :3IBFUSAZIT J0]
cA40381Yy Adojedrdsad

pue sasoubeip s, 403eb

-1383AUY (edidulad g s ueIdlE
-Ayd Butrpuajjy :EURjjsE Jo4

*Buryood 11431337
*sA seb Y3 Im sawoy pue saaqows

‘0B/L/LE-BL/B/)

Wo4j BWY}SE Y3Im

{V1H]) satabuy
507 jo pejud
—80H suaJprIyj
340 wooy
Aduabaswy ayjy
je Burjuasaad
usJaprIys 11y
“usdpIlYyd 2t

*sJaxows

-uUou pue s.ia)ows

40 snsuad e
ut pajedidijaed

oym u3w 33Tym jo

Apnys Teutpnyib

-uoy e sem Apnis
puodas ayp °A403

-81Yy Aasojeards
~34 UOC SU013D3S
y3im a0 Aso03sty

Asojestdsas uo

sdJat1RUUCGT}SAND

pazipaepuess
€ jo uostaed

-wod e sem Apn3s

1861

T 'yaany)
g°S 'Buryr0}S
¢ 'ss1aM
..&.W .CON<
‘M 'spaeyoly
"



42

ay3 pauaaduod se Ajrerdadss

‘g3 [nsaa juelnyiod ayy

uo ja0das Aseutwitaad e aaeb
‘3403234343 'sdoyzny °"prar} ayy
utr pajla|(o> Buraq [(1}s 3sam
ejep uoljedTiqnd j0 WY Y3} IV

s (sarew
ur juedTjIuBrs J0u sem puauy
9y} ‘49AIMOY) SI[BW UY SEM

31 se sojews; Buowe panisasqo
sem a8dUa43jj1p jued1jrubls @
siayows-uou Buowy °pansasqo
sem 333jj9 uorjnijod ate ou
‘siajows Buowy - suIdjows-uou

9 sJaqows 3y3 Suowe suaajzjed
[e13UaJ43}41p pamoys uorINg
~1od Jat® jo 333j32 3y) QYD 30
A3143A38 j0 13A2] ay3 Bututw
-4333p Ul Ja03D®) juejsodut
380w 3y) sem Burjows eyl
‘sajqetraen Burpunojuod BuizAy
—BUR 43348 'PIPNIIUOD sSI0Y}NY

‘pasn Ajjeutbiao vaaq pey ueyy

sad>unos Butiojtuow uayjo Bursn

ejep UOIINIIOd LI JO UOIFRWILY
-uod g ejep mes jo Buryipa [nj

~aJ4ed Aq panoadwi saam Ajrjend

ejeQ "ZLBL 40 (Vd3 SN 4Aq)

Apn3s SS3JH]) 943 wouj ejep awos

jo sysAjeuead e sem Apnys s1y}

*paAL3Bqo 3ua3M
UOT}EDTIPaW [BUOCIJIPPE 40} Paau

-0[e3} 1A ® Butsn rAujawoards)
83693 uo13dUN} Bunq -uasejjed
A3TA13DOR AJlep g s3aunsodxa ajqis
-sod ‘'pasn suorjedipaw ‘Butaq
-119m aa13da{qns ‘swojduwis
ewyjse jo Aueip Arteq :{3TesH

* (dwoy
jo azis snid) awoy ur burar]
ayjdoad jo daquwnu g 'ployasnoy
JO pE3Y 0 LUOTIIEINPI O [IAI]
*abe 'Buidows 33j3aaebyr) :ISGFD
*(NS) sajea3tu paspuadsns 3

{SS) sajeydins papuadsns ' (4SH)
J333 W wu-:u_ana papuadsns
afqestdsas ‘dg) ‘TQS IUEIN[((0J
*3aJreULOTY

-ganb uy pajJodas se swojdwAs
40 sasoubBerp ssaujil Asojeatrds

~34 jJo A40381Y 3AT31804 :UF{eof

uotjouny Adeuowind pajrwry
g ewyj3se jo AJ0381Y IALE

-bay :8333Tqns Aj[eay 405
*83833 Auaojeuo

~qe] 9 wexa jed>1sAyd 'Aioj}
-81y 3AY3S04 BWYIsE 104

*seade pajnirod

AyBry asow uy BUTATY (QHD)
aseasIp Asojratrdsaa Jrucuyd
y3tm ardoad jo ssaqunu Ja3bBaety
Aljvedtjtubig :3sU0dsad 404
*883U [T Asojrutdsad Juasand
jnoqe suotjsanb o3 sasuods

-24 3Al31804 :EESU[[T 4035

pey 'saaxows-uou
aa9m s3dalgns 1V
*sd13RWY)SE

-uou Ayitesy gi
¥ $drjewyjise gg
tsydafqns g

*3woy s3tteu
-uotysanb axey

03 pa)se aJom
g1ooyds pajdratas
aYy3 U1 ua4priIyo
11y “sjooyos
Adejuowaia

origqnd pajyda

-128 UT UaJUpPTIIYD
41943 ybnoayy
awoy 3u9s usaq
pey jeyy sasreu
-uorjsanb Asoysty
Azojeardsas ajayd
-wod 03 pPasad
-unjoA s3d3lqng
‘eadse A1

¥J404 MAN Y3 Ul
seaqe dtydeaboab
pa32a1as 4noy

J0 3uo jo sjuap
-1834 wadj-buoy
‘a3Iym g1 48

2861

1861

CYH

‘uT3BOY

re]1'y ‘uebraay

trg ‘zZauny
‘*@7 ‘Ariebuay

..n‘

‘UBWIIAL LS

3
~'m0w

9l

‘Ayg
‘ue)

St



43

‘uoT3eDIPAW J0) PI3U g SWOY
~dwAs jo Aj1aanas pue Aduanb
-944 3yy 3dnpaa Afjuedijrubis
pinom w/6rg) mojaq 03 syaAal
ooumanzo 40 UoI3dNPIL JeYY

pue Jre juarque ul ajeydins jo
S[3A3] PaseaUdUT 03 IAYITISUIS
aq Aew sd>1jewyjse jo y/g se
Auew se ey} PIpNIIU0CI sJa0Yy}NY

*Atanrjebau sawrty

-3wos g Afaarjrsod sawrjawos
papuodsas syd9(qns Buturtew

-34 8yj g pIse3ddUl S[3AS]
ajeydins se aaocadwi 0} paseadde
s3dalqns ¢ 'ajeydns 03 A}
-uads AUBA 343m sSDTRWNISE ¢
"83IPNYS 13Yy30

u1r pa3jJsoddns uaaq sey se ‘sjuep
-1X0 [e303} JoO Ncm 03} uosrtuaed
-wod ul 'Aj1AljORad [eIYDUOLq
3tow 3sned 0} pateadde ajeyding

chaetlp

A31A13De 3 Butrjdwes Joopurt
'}40M32u 400p3NO paubisap-iom
e 10 agqrssod j1 saaydues
1euosiad jJa0ddns saoyjny ‘xeam
AJ3AT3R[34 340mM UOTIRWIYSI

jo spoyjaw asay) Buowe syanay
juejniod jo0 suotrjei3440D
-493u] -ButJojTuow [RUOSJEd ¥
J00p3N0 'J400PUT ‘UOTIIEIO] PIXT}
Ud3M}3Q S3IDUIIIJJIP Punoy Aayj
‘pasn

futJojtuow JO0 S4BT} SNOTJBA

sjutrod map pue

aanjesadway 'prow ‘uayjod :ISYFQ
*sasAfjeue jsow

wouy papnioIxa asam g 3jeydins
Yym >~gmwcggmou p314eA JuepIXO
te303 ¥ QS °IIuepIxo [ejo3

b .Ncm rajeyding :¥3uUE3N| {04

“Ayryrqeryad
328dsns jo asnedaq sisAjeue
wo4j papniixa asam sburpeay

Moy ead cArrep adimy
pajsodas-j128 se sbuipeau moyy
sead pue swojdwAs DijRUy)se

*gabueyd uoryedTpay :UF{eoH

-Aep yoea sanoy g und ssajdueg
*(433UTM UT 2 g JAwwNns Ul

2) 83a3m 4 40} Aeprag-Aepuoy
3no vomggnm m:mma5~m *s3jeind
ON ' 0S Butriojtuow
sa3jdwes 4oopur 3§ (euossad pue
83318 paxyy Joopyng :FIUEIN[1Cd
*Aep

yoea jo pud pue buruurbaq ayj 3je

-134ed 3

3d8lqns yoea uo pawsojiad (ydedb

‘gojeydins

ur sabueyd yj3Im pajzejas

-40D swojduwAs pue asn uorjed
-1paw paseadudu] :IFUCATIT J0J
*Apn3s ayj3 ojul pajzdadoe

343m A3yl 'A3T11qQI843AIU

702< pa3ed1put abBuaffeyd 4ajjse
F>wu 41 g sbuajiey> jousausajosd

~081 Ue PIAT3I3J4 UIYF S43I3UN
-10A [e1ju8304 ‘ewyjzse d>idoje
Y3tm 380y} pajla[as pue STy
,83uarjed pamataad suetdrsAyd
JTUTI[) °s3siBuagre jo drurrd e
Butpuojje sjuatjed wouy pajydal

-{9s s3dalqns [[y :BuWyIsE J04 sd1j3RWY}Se 4¢

‘suoljeys
Butdoy tuow

JI® J4B3U pIpPISIU

Q ¥sn Ut adeyd

-341) OU 'S3A03}S

‘snje}s Ayjeay ‘srjeunyyse seb ou 'awoy

~uou Butrje2TPUT §363) 3Yy3 Ul suaqows ou

4113

*S*9 'Aqsjatayoey
3°2°S ‘'1ebrag

‘'Y ‘sra3aQ

‘TH'H ‘Z3e)

‘‘H'Y ‘uosinog
tegty ‘si1atzauy
L

‘H'J 'Yatwsplog
g'd 'Aau0)



"

yj1m sawoy utr 3saybiry aq o3
pPepuUI} SUOTIRFTPUOD Adojeardsad
asow 40 3auo Buraey jo aduajea

~94d ayy ‘sanamoy ‘wooa Burarg
40 wooupaq 3yj3 Uy ch jo syoaa]
abeuane A[3aam g suor} Tpuod
Adojeaidsad 3aow 4o Juo Butaey
40 aduaieAlad 3yj uaamyaq

PUNO} SBM UOTI}B[IJ4 JUEBDISTU
-618 Aj1ed13sije3s ou ‘Ajyrpruny
aA1jE[S4 g Iunjeaadway ‘awoy
3yj ul suaqows 3Ijjasebro jo
Jaqwnu ‘sseid [e1d>08 ‘xas ‘oabe
30 s309439 403 Buimopre dJo3,y

*g4030e)

Aue 03 paje(as J0u sem AjIpruwny
+asnoy jo0 g Burjeay jo adAy

03 pojejas sem aanjesadwa) .ch
40 S1aAS] YBIYy y3Im pajeIdOS
-se sem Buijesy 40y 133001 j0
ag) ‘I4aymAue su3jvay uyyjeaed
Jo Butrjeay urew 4oy $341)

seb j0 asn yjIm pajerdosse
A1aAatjisod asam wooupaq Iyy uy
s[3Aa] Noz ‘wood4 BUTAT] 3y3 ur
S[@8A3] UeY) Ja3mO] 3Q 03 papud
syanal Noz woospag :Apn3s utey
*AjIpreny 4o

@anjesadwa) UT 8434001 U343
—3IP YITIM S3WOY UI3M33Q IIUILI}Y
-31p juedT4TUB1IS ON °843%00D
D14323[3 Y3 1M uey) s4ajood seb
Y3tm sauwoy ur aaybry sem ch jo
[2A2] ueSW 3y} WOO4Paq ‘g WOOJ

BUTAT] ay3 yjoq ug :APNIE IOTTd

‘aanjedadwd) g Ajrpruny aay3lQ
cawoy uy suaxous

93334e610 j0 Jagqunu 'wood
Butal] 40 wooupaq s, PLIYD

Ul paJojTUOW Noz :EuURN| [ 04
TISNOY BYJ UL UBIPTTIYD

pPlo 4e3A g-¢ 3ay3 jnhoqe

Jayjow 9yy Aq pajajdwod aareu
-uotr3sanb pasajstuywpe-jias

® UT Pa]DOTIUOJYD SSAUTLY A40}

-estrdsas jo swojdwAg :YITedH

*Alsnoaue} [Nuis 83snoy ayjz ut
SWOO0J4 JU3LBJTP UL paanseauw [y
*843%000 seb 40 DT43DI[3

tAyIpruiny .og:wmgwasob VLY
*TON :FIUEINTTEd

*s1aAd]

ON Y61y y31m sawoy uy
U3JPTTIYD Ul ssaul]l Asojeards

2

-84 Ul 3seadduT jJuedtrubrs
Ajtled13s13e3g :SsUodsed Jog

*gwooa BurAal] g swood

-pa2q ut pade(d adam susajdweg
*J333UNTOA 03 sSat[rwey
Butysonbad g sawoy J13Yy

UT 8434001 3y} jNoqe UALPTIYD
100y>s 0 sasse|d pa}dld

—-198 Burse Aq paj3daaIs asam
sawol -s43)00> seb pey sawoy

11® ApPN3s Ulew 3yj3 U] °S43%00D

21432913 40 seb Jay313 pey
sawoy ay3 Apniys jo0(td ayy uj
“Ayrpruny
ON jo0 driys
~UOT3B[31433UT 3Y3 pu® s3woy

¥ aanjesadway @

JO SE3JUE JUIIBSITP UT S[IAI]

Noz Ul §3JU3JIJ}IP 403 TuowW

03 paubBrsap asam Apniys ayj

*dno4b abe
183k g-G 3y3
Ut UaJIpTIYD |6lL

‘pio siesh 9-¢
UIPTIYS YitM
g 848%00> seb
Y3tm sauoy gg|

*pasoj 1uow
343m s43)00D
seb yj31m sauwoy

€81 :Apnis urey

*p9403 tuow
CEE 1Y wsWXOOU
314942919 JoO
seb y31m sawoy
0% :Apmis 30114

11 34%d
2861

1 348d
2861

*3°C ‘Aequryoey
3°6°1 'peaybreu)

‘*Q "p4e1)

.-ICI -c:on
‘"a°g 'urayspiog
..3.C .muhboz
“+3°p np

*) 'Aador4
.nz-n-c .~ﬂ~w:
61

"H'H ‘uyoC

$°0 'A4®1)

‘*grg 'uraysplog
‘*M'Y ‘sradoy

1237 np
*3 tAasor4
‘MOCY ‘eriay
8l



45

-abesn Joje[ipoyduolq [ososae

3 $340d24 wojdwAs paseaddul
Yy3im (5220 =2ntean-d) pajerdosse
au4am s93BITIU ULy Afug

*s8po143d uorjeAl3SqO
AATS883DONS UT SNJe}S ewyjse
u3amyaq aduapuadap ybry ayy

0 403D 3Yy3 IpniduUl 03 |Ipow
18D13813838 310W33} TYM-UIO)
ay3 jo0 35N pIpNidul sisAjeuy

‘pap4od2ad 849m sajeIndIaed
papuadsns jo syaAayl ybry yorym
Ut sAep maj A43aA 3a9m a3y
Apnys ayj3 jo0 awiy ayjy Butrang

*(patj13uenb jou

Buiyows jo junouwe) sburiqis
pue siayjej jo sjtqey Suirxows
g ewyjse jo A3TU3A3S UIIMIaq
UOT3BIDOSSR UB SBM 343y

cawTy

-3yBtu p Isydsexad isnuissAu
~0433d "(Q @ SVJRISE ‘sSiayjey
'38NPasNoYy 40j 83§33} UTINS 03
UOI3IEBAL lATTWE By} UT ewyjse
jo Aaojsiy aa1j3isod aneb
so1j3eWwyIse 3o abejuadaad 9baen

*Ayrpruny aatjefad

3 SUOTI}TIPUOD Asojedstdsaa jo
acuajenaad uadmjaq punoj sem
uorjerdosse anrjIsod juesty
~1UB1IS "S]IA3] MO Y3 1m s3woy

ut 3samo] 3 CON Jo S{ans] b1y

-3anssasd

Jtrijawodeq @ Iunjesadws) :IIYQ
.mc T 0] .Nom ‘(saje43TU

Q sajeydins 'ssew [e303) J3jjeuw
aje[noIjJed pageyur jo suotly
-Je4y AUty B Isaeo] :FFUEIN[I064
*s6ojouoay>d

Ja3zinqau Aq saojerip

-0youo.uq PIZI[OSOLI3R PapaIJU-§E
jo abesn papaodas Arsnonurijuo)
*43d paJnseaw

-3198 A(trep adtm} -swojduwAs
¥oejje drjewyjse pajrodad

-j198 Artep adim] :(Q3[®sH

‘U133 Ul pue ISIDAIXR
t(er4abIN ut pajdnpuod Apnys)
uoseas Autrea ‘'pooq4 :IIGY(
‘J49puURp [BWIUE ‘SUOTJIPUOD
Bursnoy (edsauab 'adjows fany
taxows oddeqoj :[ejUIWLOITAUY
*835383 UINS 03 AJTATISUIS
tewyjyse jo A103STH :UQITeeq

*PAsEaIdUT SUOTFERIFUIDUOD
jueynyrod 4te uaym sporaad
swiy Butrunp Y434 uv eseaudep
4o abesn Joje[1poydUOIq ‘SWOY
~dwAs ut aseasdutr juedtjrubrs
Alr1edtystje3s :3300088T 165
sa[edg Ajijeuos

-48d ae34-DTURY pue QY3 ‘Arua-Y
3say> ‘suabuiajie o} s3say
¥otud ‘vorjeutwexa (edtsAyd
tAs038ty (eDIpaw ‘sAep , 03 G
40) 8 Y434 Arrep-adimy 'abuajy
~{eY> uolje[RYyUL JUT[OoYydeyjauw
'swojdwAs ewyjyse jeruuasad

J0 uoljeWITjUO]) :EWYjSE 104

*83833 AJTATITISUIS UTIS

awog pue AJ0ojsiy :IsUOdEal 104
*aforjde peuanofl

Jayjoue ur pajsodas uam

A} 148A98 Buirpeab pue stsoubetlp

10j e143}314]) :BWGRSE Jo4

*sadows
-uou Jsam
syaalqns [1v
‘potaad Apmys
9y3 40 ejzep
@3aydwod 09
3sea] e pey oym
Ly 943 jo 42 jo
ejep ay3 uo Ajuo
sem sysAjeue

3nq pajedidijaed
sd1jeWYIEe |4

‘sd1jewyjse
pasoubetrp aiom
oym ‘°sah g}
--sow (| pabe
'UBJpPTIYd 0BE

€861

2861l

*J°d '19813M
3°1°S ‘403233dg
f19T] ‘T1vad0l
'rycy ‘uewsury

'“H'H 'sauof

‘"Mt "Aexd1Q
'"H 'tey)
t*g'g 'Adaay
%4

"1'M e1a19py
0z



46

*83TISIA jJo J43qunu a3buet

B peY ABPUOl {YDIYM UT ‘J23UIM
30 uor3daoxad Iy Y IM ‘usady
-3ed >33am-ayj3-jo-Aep aend1y
-Jded ou ST a4ayjl sueaT4 MIN U]

‘sAepuo 404 3UC JUB}ISLS

-uod ® jou 3nq sAepung 40} 8sad
-X3 padunououd © os[e S1 243y}
u3uprIYd 404 ‘uwnine ut aabueg
jeymawos Buraq ssadxa 3y} ‘suos
-e3s []® Ul S}[NPe J40j) sABpPUOl
pue sAepung uo 83ISIA }JO 8S3aIXI
ue 81 849y} A1) NJ0A maN u]

"8UOT JlB [[RWS aAl}Isod

03 A3TAI}TISU3IS JO j[NSad ®©

30U ST (SUOT Jre [[ews 3Atlj3Tsod
ulr 3seasdul Aue Aq papaad

-24d ade YOTYyM) S3U0J} JIyjeam
jo abessed ayj3 yj3im pajerdosse
swojdwAs ewyjse jo IsvaadUT ayy}
3eY3 pepniducd> sem 3] ‘potrudad
Apnys ay3 Butunp sj3U04} wWi03s

€ 343m 3uay) -poraad Apnys ayy
futanp uotjerndod Apnys ayj ul
§)De33e DIJRWYISE OU 34dm 343y}

*8UOTY}
-e4juaduod vornirod ybry yiim
sAep jo >de] 03 anp s3[nsad

40 o] papniIuod saoyyny

‘Uoseas

‘ya3am 3yy jo0 AeQ :JI8430
‘poejje

Jy1jeuyyse pasouberp :{FTeoR

‘sisAjeue 40j pasn sem Buri]
-duwes ajnutw-pg| ® Buranp anjea
1s9yBIy ‘padnseaw moyy eed
se S3Wl} 3wes 3B PIINSEIW
suot1 aAtjebau g aArj1sod :UO]
‘UCTIEIO0] JUD WOUL}

Altep pasutejqo vorje3tdid
-a4d arqednseaw g A3TJ0[IA
putm ‘aunssaad dtrajowodeq
t3anjesadws) 516070409391
‘sdnoy gpeZ pue 0OLL

‘00ZL ‘008D 3® Aliep uaxey
sbuipead moyy xead :qj[eey

*SU0Seas JO NIam 3y}
40 sAep SNOTJIBA UC euwnyjsSe 40}
S3ISIA wooua Aduabaawad utl aseadsd
-utl juedtjtublg :3sUo0dsad JO5
“ewyjse

jo adAy3 jo ssaypuebad ‘syxooq
Boy swoous AduaBaawa 3yj3 u1t
}oe33e DIjEWYISE UBR SB PapPLod

-a4 sisouberp Auy :EUGYISE JoJ

*suo1
an1j3180d jo sy3nay ur sabueyd
Butranp pue sabueyo sayjzram
Butanp Juasd} 1P ATjuUedTITU
-618 aJ4am By} J333) MO[4 deayd
IYBTam-tuTl ® uo uaje)} sbuipeau
mo(} Nead :asucdesd do04
cswojdwAs pajerad

-4943EaM YJTIM S4ISJUNTOA DIjeW
~y3}se J40j PIsIIIIAPE S4OYyINE
13340 PaiIAJUNTOA "Sd1jeW

-y3se DISUTJIJUT I49m BWoSs ¥
JISUTJIX3 349m dwos Ajjuaseddy
*(U3A16 jou sytejap) sueidysAyd
JTUTTD 3y3 Aq euyjse Buraey

se pasouberp dS1ur]> ABusajgre

ue j® sjualjeyd :EW(ISE JGg5

T(LLsl

-63S61 ® 8361
~E£S61) sueatdg
maN Ul (ejtdsoy
3U0 UT pue ()6}
-6961) sie3rd
-80y A31] >uop
m3N £ Ul ewyjse
40y syejrdsoy
3e swooa Aduab
-J3W3 03 BITISIA

*swWoy
-dwAs jo uory
-eaeuab6e pajeyaug
-Jayjeam jo
Aia0381y ® aAeb
oym sdirjewyjse
1e1youoaq 2y

€861

€86l

T '3212N)

?°4°1 ‘urayspiog
x4

‘S°H ‘uosiap

9 3 Y '43brzueq
t*Ct) '4oubey

(44



47

*juedTjTIUBIS [[13S dS43M
§3IN834 Y} 2y Y3 Yilm [spow
3y3 UT PIPNIOUT I4Im sdeIe

S >Yitm s3ydalqns g ayy i
*aroym e se dnoab ayjz ou 3ng
sy3dalqne wos pajdajje Ajjuedty
-tubrs suarrod -aduedryrubrs
Uo @dUANTJUT ou pey AJrIpruny
dAI}R[94 pue ch *paeausdap
Alsnoaue} [nwWis ainjeradwa; uaym
pedueRyuU2 sSem STy} pue Paseadd
~ut mc uaym s)de33e drjewyjse
Ut aseadsdur juedrjrubrs
Al1edr3sije}s e pamoys $3[nssy
*syjuow

q Butunp sy)dejje g >pey Aayy
3sNeD3q PIPNIOX3 343m g "Aftep
s§)dej3je dijewyjise pey j3dalqns
2y} asnesaq papnidIxa sem aug
*A311IQRI[34UN 03 anp PapPNiIxa
auam ejep s, auo 's3dafqns gg
30 "MO] AJ9A 343Mm SUOTIRUIFUID
-u0d 3yj asnedaq sisAjeue 3yjy

UT Pa3pNIdul j0uU dJam Nom pue 03

cSURITUQ MAN UT

SJ00p3NO ' sJ400put 8t uabe ayy
1BY} ING JUBWUOCJITAUS Bwoy 3Y3
Ut juabe Buraabbtruy e st Juayy
38266ns Aayj3 40 maN u] °suoly
~egndod gz ayj3 uo Huryde juabe
216070132 [EJUAWUCJITAUS JUL3}
—J1p ® 33EDIPUY 83DUIIIS TP
uaajjed 3sayy apniducd ssoyyny
*juedrjIubrs Arredry

-s13e3s AQybry st s3131d 2 ayy
Joj 83TISIA 0 uddjjed xoaam-ayjy
-jo-Aep uaam}aq 3duILIJJIP Iy}

cuadjjed Aj3rAarzoe Afanoy

pue UGT}D34TP P AJTD0T3A puIM
‘Ajipruny ‘sunjedadwa) I3Y3Q
*sauoz Buryjeauq s 323l

-gns pa3d3[3s UI SUNOY 2| 40}
paJdojruow 4g) 3 mc ‘ewiy e je
}33M 3UO 40} SsJa0OpjNO § sJOOP
-ul s3Woy pajdafes '[ENPIATPUL
pPaJojTUOW By} UOT}E}S IfigGow
BUO pue $331§ PaxXI) 2 ' Pasoy
~TUoW §33eJ3TU @ sajeydins 4g]
Cos ‘01 on Fo :muEInTTEd
*3je4 mo[j Adojeatrdxa xead Afrep
-9D14y3 ‘@SN UoljEDITIpPAW pue

ABojojewojdwAs Ajteg :yjleoq

‘suotrjedy

-uaduod juejniiod paseaddut

40 sAep uo s)dejje Drjewyjse

40 S43QWNU P3ISEIUDUT’ [BNPIA
-IpPUT yoea 4oy de}jE I1jeRwylse
Bututrjap 493y :35U0AEaJ 104
‘urroqo(Bounwwt wnias 3B 40}
3833 poo(q pue wexa [edrsAyd
'sAed-X 38S3aYD ‘g)y3 'S83893 uOI}
-ounj Aseuownd 'Aucysty Adojed

-1dsas aA1j1804 :EW(js€ 105

‘eade

puodas e ut
BUTAT] (£ ‘eaue
8uo uy burary 12
fedt1jeWwyjse 2g

TS
“"H'y ‘uinBloy
92






APPENDIX B

RESPIRATORY ILLNESS AND AIR POLLUTION

ENVIRONMENTAL CHAMBER STUDIES

49






51

“HAWW Ut
3SR24D3p [1ews ' u0j 3dad
-Xa uor3ouny Aseuowind uo

329339 o—ouwumawv ou sey
s4noYy ¢ Joj S wdd G- 03
24ns0dxa IPNIIU0D si0YyINY

*34nsodxe atre ueyy
0S Butranp Jaomol aue YW
jo sanjen Ibwiany -aduILIy

-}Ip ou smoys Nom uo g ate

Z

UO 3S4NOD WY} "STEWIOU
utr ueyy padunoucad asouw

aae 3wl Yj3im sabueyd Y

3 *A34 oy sanrewyyse ug

*41e 03 pasedwod se Ncm
03 pasodxa s3dafqns uaym

964N0D WY UT IOUIIIJ TP

L
ON "HiWW 3 A3d 40j) Juedyy

-1ub1s $Y 329339 awr) °PIE
ayy Buranp Afaybrys aseauad
-8p g J4nsodxd jo sanoy

2 3841} 8yy Buruanp >~Ma:
-ped46 andd0 sIsEIIOU] 0s
03 3 J41® 03 Iunsodxd Butrinp
SWI3 Y3IIM SBRIIDUT Y

k] F>wu ‘IA Y3 syewdiou uy

S11ns3y

* doqueyd

3yy Buruaajua 4dj e sunoy ¢
pue z ‘| 's3jnuIw Qf ‘SIINUTW 7
pawisojaad udm $353) Aljawoaydg

cA3IprENY ‘aanjeuad

~dway ‘41e parjrang .Lomuo
*84N0Y ¢ 40) Jaqueyd e Ul

wdd ¢° 03 3insodxy uwﬂmwmddmu

*3no

~-ysem Nz yyeasq ajburs pue Yyl

.—>wu ‘JAd4 ‘mey ‘3Hd ‘AW (D])

Aj1oeded Buisoia ‘pAJ :qR(eeH

SIN8VIHVA

.Nom 03 aansodxa

43340 uorjouny Aseuownd ut
aseaddap juedryrubirg :IsUodsay
*Apnys ayj3 03 Jorad

syjuow I34y3 Butanp sxoeljE
eunj3se pey 30U pey g 3seasip
PIIW aAeYy 03 UMOU IsNED

-9Q Pajdalds J4IM SDTIRWYISY

*Uot3duUnsAp Aldeuow

-ind jo 334y ssam Aayj3 peutw
-4339p jeyy HulsI} uolIdUN}
buny Aseurtwr|aad g uvorjeUTWEXD
1e21sAyd *Adoys1y AQ pauIauds

3aam sjewioN :{3Tesy JO]

VIH3LIHI JILSONSVIA

SIIANLS YIGWVHI TV.INIWNOYIANT
NOILNT0d ¥IV ONV SS3NT1I A¥OLVHIdSIY

‘ewyjse jedd
-pow o3 priw
wouay Butaay
-3jns s3dafqns
0y 3 sdajouws
-uou Ayj[eay Q9
tgydafqns gg

3ZIS INdUVS

6461

“and
HY3A

‘C'H 'Braym
%°0 'e19qr4y
‘CCW ‘43baep

(4%

HOHLNY



512

~43%d priw Butpnioutr ‘ayTy

1894 03 JeJlWlS SUOI}®
~-N318 Ul Jaqueyd e ul pasod
-x@ s3dafqns pey Apnis styj

“U0T3DT438U0D0YOU0Iq
vuusv:_smcm 8aswIUDUTY
981243X3 3pNIOUOD sJaoy3Ny
‘U0TIRTIJUIALIAAY 40
981343x2 Buranp pajeyur sem
Nom Jayjaym sowty Butrdaea
43AC Junowe Iwes Iy Aq
paseaidul meys °yedtjuapt
ATiBaU ILIM ISTIAIXD

d33j® g uoje]ljuaALAdAY
43348 UOTI3IT438UOI0YIUOIQ
vou:v:unwom jJo 83sanod
WY Y3 38ID4IXI 493 )€
uaxey3 syjvaILq JO JWN]OA
3y} yojew A[aIsoyd Iuaow

03 uorje]IIUIALIIGAY Butanp
0S Butrjeyutr syjzeasq sabaeg
%003 s3233f{qns uaym -meys
poseasdutr Ajjuedrjrubrs

4

osye astduaxa Buranp Qs jo
wdd |- jo uvorjejeyus ‘sydaf
-qns dATSUCdEI4 sO0W 2 Iy)}
U] ‘meyg paseasdutl Ajjued
-141uB18 3siduaxa Buranp

b4 ae
0S jo uorjefeyuy ° Ys
Uo 3234)3 ue pey Iuole
UOT3R]T13UIALIDAY 40 381D
~J43IX3 JOU IS4 3® Nom wdd

0S* 30 uoIjeTRYUT JAYITaN

1 By ne me
‘A34 'IAMd U AX H = us)
oumuan_nog Aemsie Dyjidads

PR { u>~ awnjoa seb dydeusoyy

‘( Y) ddueysisad Aemdty :{jiesH

rAyipruny g

s4njeaadwa) 'uore]TIUIALIGAY
g 981d4axad jo junowy :TIGF[
cButye]1juanladAy atym

Nom wdd | o3 pasodxa asam Aayy
Aep mch 9y3 !9s1d43x? Butranp
0S wdd | 03 pasodxa asam
s323fqns Aep auo -~ Apnys PuU?
“3834 3@ 39 3s1d43xd Buranp
payreasq Spg wdd gi° Arreur g
834 g 951243xd Buranp payjeauq
0S wdd Ggz° 3xau {Buljlsad Ifrym
peyieasq pg wdd g° Aq pamoifo}
Butrsiduaxa ayiym payjeasq (s
wdd g -~ Apnys JF| :TJUEIN[10g
me me .wmwvaun SHE

404 HS % H ' A YITRSH

*abuay

-1ey> surgoydeyzem 1a3ze "A3y

Ul uoT}dNpas /p| 3 UuoIEW
-414U0D Ue1ISAYY :TWY3ISE 404

.Nom YIIm UoTR[IJUIA

-Jd3dAy Aq pascsnpodd ey} YIIm
381249xd Buranp Ncm Butyjeasq
Aq padnpoud uUOT3D1438UCI0YOUCLG
paJedwod sdoyjne ayj} S3rpnis 30
398 PUCDas ® U] °"UOT}IT4ISUOD
-oyououq vou:v:_nmom uo 332449
3STISIXI Y} IUTWAIIIP 03

Nom 03 94nsod
-X3 433 j® UOT}IT43SUOIOYIUOIG
jued131UB1g :98U0dESd 404

*83693 Butuasadds

3812430%3 Butunp

uot3dUNy Adeuowing ‘ueIDISAYd
e AQ PajuUaWNDOP UOTIINJLS

-qo Aemitle I[QISI3A34 § SSAU
-3yB13 3say> ‘Burzaaym uasand

-3J Jo A403SIY T3S 403

aunsodxa Jaqueyd
4noy-3uo 10y
SD1jRWYISE §2

*Apnys

puodas ayj3

Ut g pue Apms
duo uy s3del
-qng ) saaows
-uou pue euwyjse
PLIW Y3tm
synafgns ¢}

2861

13:1:1%

‘WY ‘Asjreg
'*S°M ‘uult
¥€

‘Y'H 'Asysnog
VL C1epEN
‘'Y ‘oysieg
‘-g ‘'paeddaysg
€e



53

‘wsedsoysuodq

PIdNPUI-I8II43Xad 3IINP

-oud ued sjuadsajope didoje
4

Aq "Qs wdd | jo uorjejey

-ul jeY} 93EITPUL 83 [NBaY

*sabueyd ou padnpouad auojye

d

DEN R xdu *? 0 'keu
|xw—. 1 A% A
*"A3d 'Y ur sabueyd
juedrjrubrs Ajredrysijess
paocnpoud sjafdoap [JeN YIIm

UOT3RUTQWOD uY Ncm 40 auoye

Nom 13Y31a 03 saansodxy

*Aluo adardyjnow Aq

sem Junsodxa Now Yyorym ut
§3IPNIS Jaqueyd ur 83 [NSIa
juedTjIubls Y3 1M 838RIJUO)
‘puUNO) 343N ABTIIIXD

03 2[qe3Nqraje adueIsis
-34 Ul 898VIIDUT FUERDTSIU
-61s jrews ybnoyzje ' Qs

03 J1qeINQTIIIE UOTIIRFIRA
JuedTjTUBYS Af(edTyst3e)s
pamoys asuodsad j0 sIinsedw
ON °*S$31PN3}s8 SNOTAIJSD Ul

se ajxardyjnow ® nuayzy Ar3dad
~IpP 30U Sem JuNs0dx] -ISID

*3anjedd

-dway g AjIprwny aArjeray :ISUID
cada1dsyjnow e ybnoayy

saansodxy] °*A[aj3va3pow PISTILIXI
g323lqns arrym sajnutw gg 403
daqueys e ut pajydalur sem juelng

-10d ajburs 40 uorjeRUIQWOD yoed

2 2
-- duoye "pg ‘{(wdd ) "gS B 1J®N

tauoe sjatdosp [JeN :FjueIN[(04

‘wsedsoyduodaq padnpur
-38134ax3 M m>m *(JA) Ajrdeded
e

1e3ta ..mh A) Ajioeded [e31aA
/SL 3® mm»mwauﬂuu MOTJ) WNWIXew
| A) Ajrdeded [ejtaA

/0G 3® PajeINI[ED MO WNWIXeW
.P>wu *{34d) Ajyrdeded jenpis
-84 (euIjdUNy ..hcv aje}s1s

-84 Adojeurdsas tejo) :Q3jesy

raanjeaadway ‘Ajipruny JTSGT]D
.ozm_nsmcge g (wdd

0S° pue GZ2° 3e) QS :83URINT[O4
-ABojojewoy

~dwAs pejsodad-3d2fqns jo sauods

*J¥4 % hz Ul s3seadd

iy Sl xme> % 0s me>
L

*"A34 Ut saseaudap juedrjrubls
Alie>13s13e3g :9suodsad 404
*3893 2buayieys auroys

~eYjaw e 03 sasuodsaa 3Aryisod
Aq pue 3893 abudjreyd asidaae
-X3 Pazipiepue}s B 433 j€
wsedsoyouoaq PadNPUI-3SIDLI
-X3 AQ pawarjuod AJTATILIS
~uas43dAy joedy Adojeardsad
42m07] ‘ewyjse 40y uorjeZITE}
-1dsoy 40 sbnuap ou 'Burzasym
jo Auoysty oy :Adoje Jog

.Now 03 3insodxa 4333

3 L
A 40 AJd 'IA4 Ul dseaddep

40 3adue}sIsad Aemuie 40 SWOY
~dwAs Ut 38seILDUT uedTIUBTS
Alieotysije}s :3asuodead 403

‘ewyjse dIsuUtay
~X3 3noYy3Im
Ing srjtjew

-43p d1dojE 40

S1318NUTE Y IM
‘sjuadsajope

S1doje g

*8NIIM II4Y}
Joj daam sod

4 fuesy

W 'qTIoy

‘*3°M 'uvosdary

"*p°C '6iusoy

2861 s¢

‘g Cc ‘Asuxoey
9H' Y uewiyBiy
LX) -Q..—. .&0:0)
-<.° .ooen—.—w



54

g sdidoje ut 4

0S ©3 asuods
~3J4 3y} pIseausdap Arjuedry
~-1ubts aj3edA(6owosd wnipos
-¥p j0 _uorjefeyul Jotdg
*3angodxa Nom 433 je syewsou
utr jou 3nq s3dafqns drjew
-yj3se pue drdoje ut >~wunu

-13tubts paseasdap gs

‘umounuUn

ST 9I3S Y3tm uorjlIqIyur jo
wsIURYDIW 3y °sdTjewyj}se
ut Nom 03 AJTATIDRALISdAY
ur juejaodwr 30U Iue swsiue
-yoaw yons w:n ‘s3dafqns
lewdou ur QS 03 Isuods

-34 [E'IYDUOJUQ UT PIATOA

—UT 4B SWSTUBRYIIW UL} 4
1ebea ey} 3jEDIPUT SI[NSIJ
I'Y3 PapNidu0d sJoyjny
-8323(qns [ewdou Ut uIaIs
3By} 03 JBR[IWIS 313449 ue
pey 91§ ‘asuodsad Now a3y
31QIYuUT jou pIp Autrdodje
s3dafqns odrjewyyse (e u]
‘uorjerey

-ut Ncm 3y) 03 ssauantrsuods
-a4 s3d9lqns ayj3 03 pajegaa
A19849AUT SBAM UOT}IQTIYUTL

jo a3sbap ay3 sutrdouje

Y3 1M -dsuodsaa Ncm ayy
pa31qIyur Afjuedtjirubis g3g
b ] waaouv<xmwouonn:n 11®

Ul Pase3JIIP g8 'S[0J43U0D

ut uoryerequy Cps 493y

-qns >rjeuyjse g pue d>rdoje )

4

utr aansodxa Qg 03 Jorad sajn

~UTW Qg paJajsIUlWpe 3plwouq

wnidoajeadt jo josodsay :13Y3Q
‘S3INUIW G 40}

wdd gz-p wosy BuyBuea suoyjesy
-uaduod c_nmom :sueIN| 10gd

me
©gs pue Yy ‘A9l :GRTEeR

*3ansodxa Now 03

40t14d sSajnuUIW gz 8IINUTW G 40}
waoj [osoude Ul pajeyutr 33edA6
—OWO4D WNIPOS 40 A3RJIFTUOYIIW
aurdoaje 4ayj1y -uorjereyUl

Nom 03 J4orud 4noy auo sjewdou

10y (6w gpL) totroueadouay :TIYRQ
* (s1ewsou

11e) s3ajnuIw ¢ 40 (SD1jeWY}Se
€ 43y30) 3NUTIW U0 '(ITjeW
-4y3s® |) SpUO3I3IS _QFf 40 Jaqueyd
ut (wdd g) Nmm ts30eN] [ 0d

m“ wmw asue3onp
A ' B f4atesy

-u0d Drj1d3ds ¥

[Rwiou uTyITM 213m I3 3 'A3d

*azaaym drpostda Aue jo0 jou

INQ $I3TUTYL [eTUUdLAd 10 jeuos
-e38 jO0 AJ03STY BATI}1804 °"§363)
Bo14d us Utr Juabe jejusw
-UOJ4TAUS UOWWOD 13430 3UO }SeI|
3 g 3OeJ4IX2 3}1W }SNP IsNoY

03 asuodsads aarjisod :Adoje Jog

ne
< gs

Ut 3seaudIp juedTjrubts
Ajiedi3stye}g :9s0U0d8ed 4045
‘ewyjse 3asuc ajej

30 Ausojsty +0j 3dadxa uasoyd
JIjRWYISE DTSUTJIJUT Moy

03 s patrjidedsupn -suabaajje
[B43A3s 03 83533 AJTIATI}ISUaS
snoaueln> aarjrsod ‘Adojsty

Altwey 8A131804 :BWH3SE 105

*sJrjewyjise 2z
*gd>1doje
*s3d2alqns yjjeay
‘{ewdqou g

“{ol3ewy3ise
JTsuUtajUT |
pue sdijewyjse
JTISUTJIIXI £)
soT3RWYySE §
*gy2af

-qns yjfesy
'TewJdou |

"d°HW ‘morpng

9°N ‘serbnoq

*+3 r'sddia)

-oUoz -cmh

r4:114 LE

") ‘urmpreg
$°0°d '11eYseus
z861 ¢



55

ne
-y3eaiq }seW3de; J43A0 UG

aseaddur Ajjuedtrjirubrs jou
pip 3dardyjnouw ybnouayz uory
|u-znm *s32alqns g jo 3no
G ur 4S paseadoutr Ajjued
-1j1uB1s papniod0 yinow

Y3 tm ysewadey Aq uorjeurq
-Wod Jwes mcw:wmoum csy08f
-qns g (ye ur 4SS paseaad
-ur Ajjuedtjtubrs asiduaaxa
Buranp xysewadey Aq 40 Idatrd
-y3ynow ® ybnosyy Ncm snyd
are parjipruny buryjeaug

"UOT3ITIFEUOD
-0youoiq Yons ut ayod e

sey ‘xafjas febea o3 uorjziIp
-pe ul ‘agsealad JaojeIpAW
Iy} 3 soljeuNysE

g 831do3® Ul paseasdur

sem Nom 03} AjrAty3oedad

-dAy teryouoaq di1baayre
-uou ey} pPapniouo)

.3mwo ut abueyd
e Buisned j3noyj 1M sd1jeW
-y3se utr asuodsaa padnp

-94 OS[® 3UT}ISEWI]D pafey
-UT YITA JUIWIRINY 014y
*SITIRWAYISR UT S[QRIIEA SEm
329339 3y3 3ng ‘sdidoje

Ut asuodsaa paxd0(q apiwo.q
wnidosjeady pajeyul yjIm
JU3WRRILY 40144 "SDTjRWY)ISE

*AyIpruny :a8U3Q

‘$330UTW G 40y

BUTSTIIIX3 ITTIYm AjTeseuocdo
Jo 'Alredo ‘Ajreseu pajey
-ut Nom 106 B AW

©HS fYIledy

.Nom wdd gy

03 uotljeB[RYUY 340jaq SIINUIW O}
sdrjewyise ; 03 uaalb (aurqes jo
oqace(d 40) 3uI}SEWI[D [OSOCJIY
‘soljeuyyse gL 3

sd>1doje ¢ ‘'sjewdqou g ul aunsod
~-Xa Ncm 24043Q s4N0OY 42 SiEA
-433uT inoy-g e ajzedAtbowoud
WNIPoOSIp 40 (3S03DR[) 0Qadeiy

*s3d9f

.Nom 03 3s4nsodxa 433 je
[
ncm utr abueyd juedrjrubts y
w mmm ajeInded 03} 3mm pue
3

A peuanseay :3sUodsad 404
*§3633 uUoIjdUNy Adeuow

-nd tuorjeutwexa [edysAyd
feaudsAp g Butrzaaym ‘'ybnod
J1postda jo Adojsty ‘{Asjow
-oi41ds Aq pajeajsuowsp uory
-3NJ38G0 MOT}4TR I[QISI3AIL 4O
uotjedonoadoyduodq autwelsty
AqQ pajeajsuowep A3TAI3DE

~a448dAy Aematy :BUREE 104

me
* g8 Ul aseatdap juedrtyrubys

Aliedtystye)g :ITUSATIT J0J
*Jdojelipoyduoaq d1jawiwoyjed
-wAs e Butyeyur J4ajje ypZ ueys
193e84b jo P>w.... Ul 3ISBIUDUL Uue
30 25uapiAg -suabaayre aayzo 3
331w 3snNp asnoy 03 $3§33 Y3tr4d
UIXS 03 sasuodsad dATj1s0g
-eaudsAp g 6urzasym Orposrida
40 Aso3sty Juaday :BWHFISE JI5]

‘eJIWLY

sorjewyyse g

4: 138

‘¥°H ‘Aaysnog
3°V'C 'T1epEN

t-g ‘parddayg
fegt D TajRdAATY
8t



56

sD13eWY3se asol ‘sabueyd
[BUOTIDUNS YITIM IjEe[ad
~-40D 30U PIP YOTIYym SwWO)
-dwAs jo 6urjsodas jewrtury

*gdrjeuwyyse
JWos 323jje A1asiaaape ued
Noz J0 S8[3A3] mo] Auap

"EJ[NEIL I[QRILEBA

Pap1atA (wdd 2°g) Noz

40 uotIjRIJUIDOUGD taybly
e 03 duansodxa ‘s3dafqns ¢
u] -s323fqns ; utl 8303438
yong ou pey Noz *s3dal
-gqns g| uy joyoequed jo
323349 uouu_;wucouo:ucoLn
PeSOEHLN PUR | S| HERREOT
ut aseaddut juedtjrubrs

4nq 3yBiys © pasnput ch

*sayjewyjse

Ul UOI}DITJ3SUCIOYDUOIq
juedtjrubls asned ued 3ISID
-daxa Buiranp suotrjerajuadU0D
mo] jo Buiyjzeadq [eseuocdo 3
1840 y30Q ‘UOTI3DT438EUOIOYD
~uouq gs jsutebe pajnajoud
Arterjaed Buryjzeasq jeseu
ybnoy3 (e 3ey3 3pniaucy

“papnidd0

yjnow ay3 Y3 Im xysewade}
Aq Butyjeauq ueyy sajeausb
Arjuedtjrubrs sem 3nq 6ut

183TA P95404 “JI0JWOISIP 3SIYD
¢ 83UBJIQWIW SNOONW O UOTY
-e31441 ‘wnynds ‘ybnod jo swojy

-dwAs pajsodaa-j)13g :UyFiesH

‘pasnseaw
sem coﬁanﬁm;cMrmozuungmuuuua
‘1eI3TUT 43N0

-uUT 7pOL ® 383l e [13un sawry

[B43A3S $33NUIW §-Z 40§ Pa493st

HS Y1 aseadd

-utwpe (Jutles yg°Q UI UOIN|OS

paz1ingau yi'Q) [oydeqie) :I3GI0

uorjeRYUY
1oyoequaed 03 Jotud snoy auo
40j wdd |- oMmmoz 1s30en(10od

©HS 'ASL :HITESH

-104 sAep o3 suanoy 40y Burysey
y6no> pue Buizaaym 'ssaUSSI]
-yjeasq jo saposida jo Auoysty
jedlpaw e st pauljap ewylsy

- joyoequed
30 322j)j2 403DY438U0D
nocucoma voucm:cnavcm aansod
=X& [N 48338  HS lElyIUR
Ut aseIJIDU] :IsUOCDSed Jog

‘patjidadsupn :ewyj3se Jog

‘{ewdou g} 9 VW TAuRyrioy
“8313ITYD ‘tCtL tatInA

-uodg drUCIYD COCH ‘aa9)
‘so1jRlByISe €} 6461 0y
*C ‘urdaeyy

$°0 'pnewtag

t*d ‘paralheg

‘*d°C 'laessey

‘0 "a9yssg

ed13vuy3se Oz 9i6t 6¢



57

pua ayy »nxmcnm jJo aIseasd
~3p PUR { J0 asealdut
juedtjtubits e sem adayy
a4nsodxa 34033Q SIN[EA

1213 1UY 03 pausedwod sy

*aansodxa ch 1330 pansas

-qo sem uabijue 03 asuods
e

ys auijeseq
uy #bueyd juedtjrubrs oy

-34 Ut 40

.ch ddd gs*

03 3insodxa anoy g2 433 je
83131YdU04q 40 SdIjeWwy}se
UT worjlduUNy Buny 0 JuUaWILD
-9p juedtjrubis oy -aunsod
-%3 y31m sabueyd uedtjru
~B1s ou Jsam 249y3 ‘'sdnoub
3jesedas se pazAjeue

d43m 8113 1Yduoaqg pue
$JTjRWYISE UIYM "SDTFTYD
~UoJq JTUOJYD g SITIEW
-y3Ise Oz 3Yyy 40) Agjued
-1jtubts paseasoutr Jy4
*gy2a3fqns e 4oy adueryd
-wod >13je3sisenb paseadd
-9p Ul PIAIIBQO LM Noz
03 a4nsodxa 493 je sabueyd
Aseuowind juedtjrubrg

* swoj dwAs

pojJodas 81213 1YdUOIq uURyYy)

*poolq Ul S3WAZUS

g '§33A[049D23[2 wWNI3s ‘'U01y}
-1sodwo> poolq 3 0] g uwabAxo
404 nm:nzu.»nw Adojea1dsaa

e N3
pue Y ' 'Y ‘A9l ‘TITEIH

*24ns0dxa Noz 48330

uajrod ssesb jo uorjefeyul
*$4Nn0Y 3U0 40} dansodxd

o L :83ueN] 104

ON mn\m 202, ;53U8IRT10d
©HS fYIlEeH

Z

cAyipipuny g aanjedadwa) :39G3Q
*381D43XD

Y61y mv_r patuedwodde sanoy 2
40 "QN wdd gg-p :SIUEIN((od

T (U43W) el

mo1j Asojeardxa-prw 3 ..p>uu,

JWNTOA Asojeitdxa padioy ‘(AH)
SUN[OA (eNPI8at mwuqkw >»_wmamu
Buny te3o3 ‘( A/ H/L= 9S)
aoue}dNpuod Aemite d1jidads
*(J4d) Ajzioeded [enpisad jeuoly

63 me
-3unj ' A 'Y ' (3Ad) Ajroeded

cJaqueyd e ut sjueyngiod
paj3da19s 03 aunsodxa 493 je
uoijouny Adeuowind uy abBueyd
juedtjiubig :IsUOdEad 104

“paquidsap 30N :FTESYTJ

me
“{  HS)

2JUBYSISIL Aemdle Drjidads
Ut 2seausdut Juedrjrubls e Aq
pejel1pUl 2q 03 sem asuodsay
‘uaijod sseub 03 $389)

urye Aq pawatjuod ABuayly

.Noz o3

3insodxa 4d3je UOIIDUN} Adeuow
-1nd Ut juawaudap juedIjrubls
Alied13813e3S :98UODSOd 104
*8483A IATINIISUOD IJIOW 4O Z jJO
potuaad ® 40} SyjUOCW AATINIAS
-uo> asow 40 £ 40) bBuirysis

-48d uorjonpodd wninds yjia
ybnoo Ajtep 40 A10381Yy [eDIpaw
® se paurjap s13tyouoaq dTuUcIy)
"UOTISS WL

933[dwod 0 S[eA4IIUT AQ pamo]

* 8 43qOWsS-UOU
6 ‘'sadjoms
2 8433y
-UNRTOA d1ew
Ayateay iy

*sjuatryed
J16aayre

+g30ef
-qns Ayzreay

'Yy 'ueyinag

$°9 ‘Burpary uoa

‘‘WH ‘daubem

2861 A 4

‘C ‘urdaeyy

3V ‘epieip

‘°C ‘pueang

irg =mise)

**4 '1prewlag

S E LVLRY)

1861 Ly

‘d 'Ags4apimg



58

*A31AT3O®RRY
[e1youosq 133ea4b
splJemo) Aduapuay e pasned

ch ‘{jews sem asuodsaa

8833x3 ayy 3Ing Noz 433 je
asuodsas J43j3easb pamoys
Noz pue [oJ43u0d> 41334

auIloyorYyj 3w 03 meCOQQOI

TaJUILISSTIP Y)Y O
Ajtiofew ayj3 J4oj 31qisuods
-394 323m swojdwAs Asojeatd
-8a4 J4amo) ‘sAep aunsodxa
ch uo ueyj sAep [043u0D
Uo J[QRJINOARS §SI] AJjued
-1j1ubis Inq A[3ybiys suem
aungodxa Buyanp sabueyd
94038 wojdwAs ueaw dnoug
*ATjuedijtubis j0u Ing

3sod 03 3id paseaudap osje
Jnd “sAep Noz T Ledjuad

Uo JeTIWIS $3§33-350d 03
~94d wo4j SAUT[DIP JUEDL,
-1uB1s [ews pamoys F>w.._

*(S0L °=d) sAep Jo4juod
uo aseIsdIAPp m- e 03 paJed

~Wwod SABp (JN UO 3se3uD
“UT /6 ® pamoys oc 24y

*840308}
[e21wayoorq ut sabueyd
3Ued T TuUBIE OU 3udam 3uaay)

me
4 Inq aansod

*paseasnut
~-X3 493 )% 4noy ue cumau)
aziTewiOU 03 PIPUI} QR4

‘potiad aunsodxa ayjz jo

*uaamjaq
uotrjeledas YIIM-F B Y3 Im yoead
40 awiy} auo ade(d %003} Noz 40
Jte aand o3 asnsodx3j *sanoy

2 9y3 Burunp poraad ajnurw

~0€ Yo®a jo S83NUTW G| 3S4Ty
8y} 404 as1dadxad Y61y - (poyaad

dansodxa Noz Y3 se awes IY3)

sanoy 2 40 g ainsodxa Noz 1a34®
pue 240j3q JTe PITHTANg :T9Y3IQ
*s4N0Y 2 404

Jansodxa Noz wdd 2° :3uUejN[iogd
‘swoydwAs g »c

g 94nsodxa LWva pue asoy
-89 P33833 JAJ % A3d ‘YITESH

calnsodxa snoaue} [NWIS jo S$4noy
2_Joj wdd | je mo g wdd g je
Nom ‘wdd g 3e Noz (FUEINTI0d
*3ansodxa jo

UOTIRUTWII] 433 j8 4noy | pue
s3ansodxa anoy-z pue | 433 je
‘2408dxd 03 Jotrud Ajajeipaw

~WY U3RY} 3J3m SJUWIINBEIY

*§3633 UOI3DUNY

Buny P>wu pue Jp4 AQ paansesw
aBuayrey> (eryououq o3 Isuods
-3y .Noz wdd 2° 03} ainsod

-X3 493 j® (SUOTIRIFUIDOUOD
ButAaea je) abBuatiey> fery>
-uoiq 03 asuodsad jued1jiubys
Ajied13813€3G :38U00E94 404
*abuajeys 103d1438UCIOYDUOLG

g $3833 uo1jduny Buny ‘s 9y3

papniout BuluasLdg *uUOT}
~eutwexd BUTUBBLDS ' pIWLT}
-uod> ewyjse pasoubeip-ueidis
-Ayd A1snotaaug :BWyjsE J04

sayjewy3se |¢

€861

‘g r fAsuxdey
3°V'g ‘ooweyg
..Q.ﬂ .&OC)C:
tey N ‘uosaepuy

'rgUm 'uut)

‘'Y 'Asqreg
**1°H ‘uewulary
£y



59

18buouays Ajjuedrjtubis o)
‘duofe
yoea jo jey; ueyy 333449

Jabuodys Ajjuedtjiubis e
aAeRy jo0u s3a0p Ncm k) Noz jo

CMwoncwnEou e 03} u;:oomuw
Tped 3O IseIADNP pur Y

uy 3seauadutr juedrjrubrs
osNed A[aA1329ds8a4 sanoy
Z Pue | 10 UO3RIJUSIUOD

AVW Ul pateyut Ncm k| ch

7Y€ §9 eyonzey

3 T1¢ 33 sajeg Aq saipmys
Y3im [[9m papuodsaiaod
Apn3s sIY3l 340 83[NS8IJL Y]
*S13A3]

QHO) Ut S3sEBINIUT ueyy
J3y30 8333} )3 ajqejdayIp
aonpoad 03 pajrej osye
a4Myx1w uorynyyed ayy o3 p)
30 UOTI3IPPY 8333449 I|qe
~-32338p [euoyjippe 3dnpoud
jou ptp wdd pg* 3e Noz

0 UOTIFIPPR 3Yj S[ewWJoU U]
.no wdd gg° Aq [ie 3e jou
40 Ajlewiulw pajdajje Isam
sfewlou ¢ 11V .mo wdd 2¢°
Aq p33d3jje Ajjuedtjrubrs
3aam saAldeRLI3dAY § [V

-ua3duod Oﬂﬂﬂ)nwﬁmm wNWIXeWw)

Z
Avd Ut 0SS 3 O ON 30 °amy
-X1W 03 pIsodxa uvuonn:nnm
°o
wdd |°p 3 om wdd g jo om:o

-xX1w ® 03 40 g wdd L0 ‘' ON
wdd ¢ 03 sanoy 2 J0j pasod
-x3 s3dafqns || :FFUEINTIO
..Nonmv sanssasd

1e134ed uabAxo jerasjae

‘adue}E183a Aemuaty :GF[eoH

*AyIpreny ‘3uanjedadwa) :iay3Q

*(%29m pag ut Aep duo

€ 8

403 " wdd ¢°

puUZ g IS|) SanNOY 2 03 pauIaoys

sem dungsodxa .oo>~vumoguwn>£
3TN (03 wdd g 3 SN wdd mm

0 wdd g2° ‘>aam

k| me wdd gg° '323m puag *
wdd og° g no wdd gg° ‘3a3m puz
umc wdd pGg° ‘3xeam 3si) ‘Janoy

3se[ 3y3 Burunp 83833 uoryduny
Adqeuowind yjtm sanoy G 40}
sjuelniiod 03 sAep 3a3m g 3se|
tate patrjrand sAep %o9m £ 3$414
“8)a3m £ 40y d3am 43d sAep

G Pa38a) syewdopn "adj_du
*swojdwAs g Ao 10)

A31deded Butisnyjyip Aseuowind

3 .No>. votrjdwnsuod cwm»xo
ww_ugwxo g Burysas *( v

J) @duerjdwod 6uny Orw
-RUAp 3 31I®3S ' (QHDD) uIqe]B
-owayAxoquaed poorq ‘AH ' H
.A>abw WED~0> seb dyoedoyy
“ND) Sl >wu 'IND YITEeH

-gjuelnyiod Ja1e PajdI[aIs
03 os:»oaxnmgouua Noam uy
@8RIIDIP 40 Y UT IsRAIDUL

juedTjIUBLS A[ea13S13R3S

cate
patjrand o3 dunsodxd 4d3je Jou
3Ing Jaqueyd e ut mo 0} 3unsod
-X3 J433je 8834381p Asojeurds
-84 juedtyrubirg :9806dsad 404
*uotyrod ate

03 aansodxa 40 ABaapie yjim
pajerdosse Burzaaym 40 j40jw0d
-81p 3s3Y2> ‘Yybnod J0 SITJO0}STY
PeY INQ (AD) ewnjoA Bursoyd
pue A34 ‘JA4 lewaou pey usw
aAT13Ieaa43adAY "uorynyjod ate
03 aunsodxa 40 ABaayre yjim
paojerdosse Burzaaym 40 3403wW0D
-st1p 383yd ‘'ybnod jo Asojysty
ou pey slewdoN :(jieey Joj

*34nsodxa

4N0y-2 puod3®

©® pey || 3y3

jJo g “3unsod

-Xa J9queyd
JNOY-2 40§ $4333
-untoA yytesay |1

‘sAemate
3ATyIeauadAy jo
AJo3sty B yiIm
¥ '3 usw Ayjzreay
‘lewdou ¢ fsua39)
-UNTOA 21ew g

Ll6L

11 34%d
SL61L

‘H 'ao1axaay

3 °H 'udbIIO]
‘i ‘doubep

*+g *Butpaip uoa

Sy

‘y ‘ossny

g °d 'd3ydestaug
'*3°3 ‘uasdapay
'°9°C '491YoH
‘TSTm ‘uury
't0°C ‘Asuxdey
RA



60

ca4NIXTIW
By me
A/ 9 jo aseaud

Y3 Yitm
-ap 4338246 A13ybIIs ® sem
aJaayy ybnoyjz e sjueynyjod
Jayjo g mc 40 INIXIW IYy
UT PaAJasSqo SBM 33343 40
Juswedueyua juedTiTubls oN
saangodxa
63 wme
4te paaads[ry Butanp A/ 9
ayj3 o3 pasedwod se auote
ma 03 pasodxa sydalqns
) J0 9 UT P3AIISGO JJaam

63 me
A/ 9 UI 838RaJUDIP jued
-141uBtg -sjuengrod ayy jo
Aue 03 aangodxa Aq padnpoad
sabueyo aai13sqo 03 x3pur
SAT}IEUIS JS0W Y} Sem
67 me
A/ 9 ‘c3uole " o3 ainsod
~xa Buranp utred jsayd pey
3oafqns auo pue uorjedstdsur
daap Butranp ybnod padoyaAap

sy3dafqns ayy jiey 3souwiy

‘uorj}deaq
[eIYoUOLq paseaddul ue

ST 343y3 AurjoydfAjade yz
jo abuajieyo jeryouosq Aq
PIMO [0} ST IaNIXTW S1Yy3 03

2 me
aunsodxa 41 -"“ged 4o Y j0

Jsuodsad juedtubrs ou smoys
13731 NIW 3® nc k' Nom .Noz
J0 34NIXTW © O uoIB[RYU]

N.mco_mugemoucou
AVW UT 0S 3 0 ' ON °3

ainsodxa »:cucnv~:swn wouy
"
Ncum 10 Y jo asuodsau

2 wmuu..wxv

3yBr juezjrwaajug "qamqa
z -

wdd gy * g 0§ wdd gL° 'p

wdd g 30 uorjeurqwod ® pue

Con wdd gy - 3 Mom wdd g} -
'dre pasaj(ry ' gN wdd G-
b mo wdd g|° jo uorjeUIqWOD

.Nmz wdd gL° ‘4T PaJII[T}
0s wdd g1 3_Cp wdd gy-

0 uorjRUIqWOD © s wdd G-

e

'a1e padsay(ly ‘Tp wdd G-
'ate parjrand o} ‘4dpio ur pasod
-x9 32elqns yoe3z -aam aad aduo

sadnsodxa unoy-om) :FUEINTIOJ

Y4 0s 3 B
|me>n T OOAT AT OA33 'IAd
U 6
SRR L yjeauq

63
e1Burs * 9 ' A * Y:UITEOH

cAyTpruny ‘auanjedadwa) :TIGTQ
.ANom wdd

€ 4
1°0 pue ‘g wdd g2p*p ' QN wdd
GO'0 :47e JUIIqWE UT UOTIRAJUSD
|cmu sjqemoy e Emedxms, AW mcn
{0S wdd g pue “p wdd Qg ‘' ON
wdd g :uotrjedndd0 403 uUOIRIY

cJdaqueyd e ut
sjuejnyjod 03 asansodxa a33je
uotyouny Aseuvownd ur juawaLd
-9p jued1j1ubtlg :9sUodsad 104
‘uory

~eutwexa jedrsAyd uo sbBurpurty
[eWJOU {3S5EB3SIP JEBINISEA
~01pJed 40 Asojeitdsad drUOIYD
jo A103s1y ON :yjTE9Yy 104

*s3oalqns
atew Ayjjesy )

€861

*C ‘emebey
24



61

-813€35 pamoys syd3fqns

0861 Ul "ATpajtew jsedy
-uod 3 NEad .w0wv30n om|

*ApNy3s s1yY)

Butanp suotrjes3uaIdU0D
juejniiod juaique Jamo|

03 3np 3ie Apn3s snorAdad
2y3 j0 Isoyy g s3[Nsad
383Yy3} UIIM}IAQ DU} IP
9Y3 3eY3 IPNIOUOD s40Y3INY

s asjuej Joduir

1ed1bojorsAyd arqeuotrysanb
0 81 3833 sIYy3 '3 dinsod
-X3 JUITqUE Y1 Juaw
—-3408p juedtrjrubrs Apfed
|~ooaanyn 3ybrys v pamoys
(SL A) /Sl ‘934 moyy
Asojeatdxa wnwixew Ajup
*spewJou

PIp uey3 $340108 WO

~dwAs Jaybty pey sdIjRWYISY
“Apny3s snotAddd ur

UBY)} JOMO] d43m SUOTRIJUID
-u0d uaygod °"Apn3s 43430 ur
Uey)] J43MO] 313m E3JINjRIS
-dwa) -moy >—wongwmoe

249m S[3A3] ue3W JHi 3 ON
‘03 .*:z .*cm ‘dSi ‘paep
-ue3}s [BUOT}RU 3y} MOTaq
113 3nq Apn3s Jejluwis

e Uy ueyy ;omm—: aJam suo1y
-BJ43UIOUCD (S °‘mo] Afwaoj

€
~TUN 343M SUOT3BJIJU3DUOD

*adreuuoI}sand
48 3
wojdwAs e 3 mam N ‘8 '

0G Xew
2 A ' A3d 'IAd YIleRH

* (943ydsoun e

aansodxa Buryjeauq 11138)
aansodxa 04 J014d Afjajeipaumst
Jaqueyd ayj3 ul pawdojuaad asuam
83833 urjouny Buny °(spordad
1834 23NUTW-G| Y3 Im pasaads
-433UT S[BAJIIJUT INUTW-G| ¥)
asdJ4axd Y61 Y3 Im sanoy

2 40} sutjeuqjuaduod juelniiod
yb1y umoux jo eaue ue U]l daam
824nsodx3y -3IsIdsaxa IYybry 9 4t
perjrand g ‘Ajrpruny ¢ aanjeda

-dway .nw;on» .cw——om .Louoc
N2 T2 " HN ‘BN " ON ' OS

'dsSl .‘uxm. n:ongmu0gv>s 12303
‘0l ! om y c 1oy patojruow
sem ate »co_ae< $JUBINT(0d

. .wsouae>» b]
N Yaeauq o~mcwn 2 H ‘33 ‘AY
‘371 ‘843d  A3d 'IA3 ‘UITESH

$§89436 ASIDI3X3 § )7 ‘uoly
—eutwexa jedrsAyd 'marAauaajut
1e21pay yresy 3 euwyyse o4y

- Jaqueyd
e Ul J41® juatque 03 dunsodxa
433 je uorjdouny Aseuowind ur
abueyo juedtjiubirg :98sUCdsey
*Aioys1y

1ed1paw aAatrjtisod e pey pue
sue1d18Ayd Aq pasoubeip usaq
peY S313BUA}SY "S[eWJOU Joy
aseasIp Adrvuowind ou pamoys
Aaoysty yedipay °sydalqns
40j SJUIWIB T} I3APE palamsue

oym $433jUNOA :{3[eay 404

an13ndasuod 2
Butanp pajanpuod
349m S3IPN}E 2

‘uotjedidoTy

-aed 03 uorj}
~-eJ1pUTRLJUOD
[ed>t1paw ou pey

e (BTUJOyTITE]

' aULOYIMEH)

eade parjideds

® Ul paAl] ‘abe
jo siedak g 3 gi
u3aml3aq adam [V
"sleWJOU €Y

g sdljewyyse |z
£S$1833UNTOA 49

€86l

2861

-w-3 —cc..ﬂld
*7'3 '[oAy
8y

“0°C 'Aauyoey
T°1°3 ‘1oay
'*3°s rwndy
'r4°g ‘danzey
rei°n ‘dezuy
'*3°3 ‘'401dg

'Tycg furng
‘*371'A 'Bueyy
‘°SM ‘uuly

i)



28ID49X3 Je[IWIG -abueyd

861D49X3-380d JuEdTTIU
-61s 3dnput jou prp Butyy
-ea4q [eSeU 40 YINOow Y3 Im
pawiojiaad AsID4aXd I3eID
-pow ‘'s3dalqns [ewdou uj

TuorjeITULY

Aaojeardsas dojanap

Aew awos 3 S[ENPIATPUT
Buowe Adea 3sidaaxa ajedd
-poW 30 83233333 Wia3-340ys
jBY] PapNIdU0d saoyjny
"dsy w/6rf 9gy g

0 wdd ggL°p oum: suorjedy

£
—-Uaduo0d> aJansodxad vesyl *

€

Y3 im drysuorjefas asuodsal
-880p ® jo uolysab

-6ng ou sem aaayy g dnoub
D861 243 ueyy sasuods

-394 UBSW J3[[EWS pamoys
sydalqns ay3 186l YI
-pa3sabbng sem asuods

-84 j0 Ajrianas bBuirseadd
=MLY Teas] 3
-ut u3aamylaq diysuorjerad
awog -dst w/BN 42z

pue mo wdd mm—.o a40m
SUOT}RIFUIIUOCD dunsod

0 Buyseaud

-X3 JuaTIqUY °“J4Te Jualque
Y3 tm swojdwAs ur saseadd
~Ul S3BRIJIDUT SE [[IM SE

*3ouewsogaad 3833 uoly
~ -ouny Buni ut suotydonp

-34 juedtjrubis Apredrty

0L AQ padnpur UOTFETIJUSA

-43dAy !{s3jnutw ¢ a0y paonpur

~}198 uotrjelrjuantadAiAy TSGR
me e gy

61-52 L 9s . Y ) 434

434 ' A3d 'OAd YITESH

*J41e jJuarique 4o passj[ij 03
8BM I4NSOdXd 4T3y} 43y aym uo
poseq pasedwod 243m sasuodsad

322fqns ayj BurzAjeue uaypm

.;cm 3 noz ‘dS1 .>»_uﬂm:;

antje[al ‘aunjeaadwal ' TQON

"JHL ‘0D .Nom .nc
d4am sjuelngrod Buimoy

tpadoj tuow

-103 3yj -ut padund 4ate juarque
JO Jte P343[T4 43y313 o3 pasod
~-xa asam s3dalqns Buisiduaxa
udypm ‘Butuurbaq astduaxd 3daf
-qns 03 J4014d UNOY SUOC 4Oy JTE

Pa423 (1) pey loquey) :JUEINT(0g

‘83833 uotryoduny Aueu

-owlnd paj3dafas g Aa03sIy A40)
-e41d8a4 pPapnIout yoTym ewyjlse
1e14ouocaq TelUUaIad 3jel3pow
404 BIA33T4D (S|Y) Ajardog

J15BJ404y| UeDTISWY :BWY3RSE 105

.ANcnm, uabAxo

Y3m utqorboway jer4ajuE

40 uotjeanjes juadsad g ..Nz )

jno-ysem uabouytu ..»cv F =1 XL
Asojrvardsas ayy Jo aduey
705 xew

-81894 (303 'L A
.p>wu ‘IJA4 dansodxa-3sod pue
981J043xa-380d 03 d4n80dxa-240
puUR 381D43x3-24d UT SadUILIY
-31p juedyjrubirg :9suodsad Jog

‘3893

PIONPUTI-IBIDIIXD
Ul UOTIj3Ee[TIFUSA
-43dAy jo 3tou

8y} 3UtWaI} 3P
03 pPa33dNpuUod
o49m 83IPN}S 2

*Ay3reay

8% pue sdrjeuw
~yyse g5 tsydaf
-qns g6 *ig6l "¢
TAyzreay

€S pue sd13ERW
-yyse ; !s3dal
-qns (g9 :086t "I
seade

sayabuy so)

9Y3 Ul sHIWWNS

6461

2°3°C 'yYIs4Iy
$td°C 'ASTTENdH
‘°y ‘uraIs|I3
ICQELQO&%

‘*Cy *soteqey
69

*Q°C ‘Aauydey
3°9°1 '38Uap
-0<.° -°°E~£m



63

-ownd utr 36ueys ou pamoys
8[043U0] °[ouasdjosdejaw jo
suotjeiRyUY J4d3je s3dafqns
112 Ul 3[qIs4dAds Af1peas
Wt = M

3 .xwwm—, 334 ' (4y°12)
A3d4 Ut Jnoy uo a8y je
3SBIJIDIP JEIUT] JUEDTIHTIU
-61s pey s>rjeuwyysy -aansod
-X3 4934 QHD] YT IseIJDUL
70%y° pamoys s3dalqns [iy

©3sU0dE3d IATIDTLISUOIOYD

-~uoaq 343 pIjerjuajod Buryy

-®34Q Y3nol ‘siarjewylse uy
me S

J0 Ajajerpawwtr 95 g

361249%3 423 j€ SIINUIW m—oh
434
,82-S¢

‘A3d 434 ut aseadtd
-ap juedyjiubis pasnpur
sJtjeunyise @ sfewsou ut

uotje]13UdAIIGAY padnhput

-981I49Xd ‘[0 AJNUTW-(Q)

‘paseasdap Ajjuedijivu

-618 asam sabueyd vorjejyry
~U3AJ13dAY [eseU BRIIIYM
sabueyd juedyjiubis paodnp
~04d uotje[TUIALAdAY edo

IJNUTW-£ ‘SITJRWYIBE YIIM

s3nafqns jewdou utl sabueyd
OU PadNPUI UOTIFEB]TIJUSA
~13dAy AaejunioA INUTW-E
‘sorqetrsen Aseuowind

11e ur abueyd juedgjrubrs
p3cnput sd>1jeWwylse Ul

Q Jey} jo0 Bw gi*) 9qows 3
-eB1d> weausjsaprg :SJUEINTIOG
ceansodxa s unoy

3yl 40 pud 3y3 e pue aiogaq
QHD) ‘48qweyd ayj Ul sajnuUIW
Gi A4dnd Asjawodtdg "SI1SA]
-eUR (QHOJ)) utqojbowayAxoquaed
404 apdwes pooiq .Amw mNuwuv
JA4 40 2Ipptw ay3 Butranp

mo1) AlojRiTdXd pId40}

3 M
ueaw 3 ‘ A33 'OAd :Y3IT®eH

*98IDUIXI SO [3AI
*Butyjeasq [eseu °"sa (edg
‘oM3 Yy 4o

UOTJRUTIQWOD © AQ UOTIJRTTIFUIA
~49dAY {381D43X3 0 sIJNUTW

‘Burows wealysIPIs

SL-S2
03 2.4nsodxa 423 4e 434

pue .—>wu ‘A3 Ul saseaudap

juedtjiubls uo paseq asuodsay
*383) abuajleyd auryoydeyjlIw
aAr31s0od pue AJojsty [edipaw
Jotad AQ pawdtjucd ewyIsy

“Yanow ayy
40 380U Y3 YbBnouyy Ajaareng>

~-x? BuryzvaLq LUIYM UOTIRTIJUIA

~-48dAy padnpul-j19s 40 uoly}
-BIT3UIALIdAY PadNPUT-ISTIIID
-Xa J483j® uoryduny Aseuowind
UT S3dUILdJ tp Juedrjrubrs
Artea1ystyess :ISUSTSIT J6J
‘aseasip derpaed

40 Asojzedstrdsads jo Aisojsty 4o
aduasqy :8303lqns

s329(
-qns Ayjreay
‘sjewdou gf g
sorjewyyse (|

‘gJedh 4|~ saby
*gaTjRUWyy SR

g g sy>efgns
[BW4OU g Y3 Im
uotjeyIjuaAladAy
‘utw-| PIATOAUT
Apnys puodas a3y
-g83d3lqns
Jryewyyse

6 pue s3dalqns
[eWJ0U ; y3Im
uocTjRI3UIAIAdAY
TUTW-E PIATOA
~utr Apn3s aug
‘uory
-21438U0D04dU04q

1864

‘9 Y 'ViAegg
®°4°C ‘uriog
—.w.h -“suc

e

0s

‘epeaynog



64

ou 243m d4dyj .ou_amsuwon
Ut 83je4 MO[j pue  gg

ul suot3dNpPas uedtulbis
padnpoad ( w/Bw |) 9jeydins
‘13®N :wa pasedwod uaym

*paysabbns

81 YDJaeIsId 43y34ny

INQ paipn3s Aayj S[3Ad]

3y} 3 373433 Issanpe ou

81 343y} IPNIOUCD saoylny
*@ajueysisad Aemuate

ut sabueyd juedrjtubts
Alqissod 2 3nq sa3bueyo Aue
-uowynd dno4b juedtryrubis
ou pey sd>1jeuyysy °sabueyd
pajeras-asnsodxa vuxomn
s{ew4ou ON :a4nsodxad wcm H
Tjueny

-10d jo0 syaAay Burdaea

03 arqejnqiijze sx1jew
-y3se Jo sjewsou ur sabueyd
juedrjrubis oy :aansod

-xa eom:*xz *sasuodsaa jued
-141U618 ou pey sdIjRUWY}SY
*8339) )3 34nsodxa asiaApe
Y3 TM JU33STSUOD 30U 13M
3Ty} SUOTIRIJEBA JUIISISUOD
-UT peY SaAT3ISU3S ‘yBiy e
asuodsad paxtw g Ajipreny
m0] 3® asuodsaa ou pey

S{RWJION :34NS00X3 ¢cm~.¢:z.

cd4nsodxad
awes yjIm uotrjIuNg Aseu

1333 3§ mcuﬂ:v 'a10jaq pawusoy
-43d 11® "A34 % JAd ' (A43d)

SWNTOA mO]j Asojeatrdxa jerjsed
' {A43H) dwnioa Inhm Asojeard
-X3 wnwixew ‘331 ' 95 :YI[eSH

A3 Tprwny 3

OLDON.—OQEOO -] 0J43uoc L1V Y
’ comwx w¢cmzux“
Yos("un) :s3uEIRTTEg
.ﬂﬂ&nv” GOZ ‘yjiesy

- anoy
3uo 404 (BUT30D1U jo bw Gi-°

chi0g81Yy

AJojeatdsas aArjtsod e
vcn:mocuuagnu Bureyur 4334e
S Ul I8LIIDUT [ewsouqe
pajRJ4jsSUOWIp ¥ (EWYISE JO4

*@81D48Xd 3JTIIPOW Y TIM
snoaue} [NwIs sem 3ansodx3y

*§3833 uoI3dunj Buny aunsodxa

-380d pue -aud ur sabueyd
jued141ub1g :Ssuodsed Jo4
‘pa3je3s 30N :BOIjeWyIsE 104
*sjuUeRTILT patey

-utr 03 asuodsau jo A403s1y

vy :5350Tqns @AT3lsuas 104

*sdtjewyyse ;|
*s329f

~-qns Ayjresy
‘jewaou gy

y Z
" 0SH
03 pasodxa
249m sOTjEWYjSE

g g sjewsou g

.wcmzw:z

0} pasodxae
a49am sdYIRUWYISE

9 g s[ewsou g

p AN
©0S { HN)

03 pasodxa duam
sa13ewy3se g

'® (BJueTIIY
pPateyut o3 A3t1A
-132ea4 yby

3o Asojysty e
Y3m) sydefqns
3A1}T18UAE G
‘s329f

-qns Ayjesy
‘{ewdou g

4:1:1

861

‘MY "IPAH
9°3°d ‘mosaoy
UCCW O TTI9IN
es

AP IRRSLL
ST ‘uul)
tegcC tAauory
8



65

Butrztrytsuas Aqadayy g wniy
-3yj1de Aemate Gutrbewep Aq
Alqeqoad ‘sAemyjed drTuoTl]
-Buebysod >1643UTIOYD BIA
Ajryiqejtaat-aadAy -mmu
-uolq padcnposd asnsodxa
3Yy3 eyl papnioucd ssoyiny
.mc 03 asnsod

-X3 J4NnoYy-z 8Yy3 493 je xwwnmp
uey3 340w J40) pIysissad d
Ul 3seIJIDUT Y} ‘(8 Ay}

jo) s3dalqns 2 404 "[osO4IE
sutwels Ty 03 Aj3TATIORAL
1etyouoaq nwwnuguc« Aljued
-1j1uB18 3INnqQ Y uo 333339
373V sey no 03 s3dafqns
Ayjzteay jo aansodxad 4a14q

jey3 pamoys s3}[nNsa3a Apmys

*satjewyjse

UY g sTRWIOU UT A3IpIdR
413Yy3 03 UoIje[IJ4 UL $83]
Jo 3asow sajeydins Aq pajery
-uajod sem [oydoquaed jo0
UoTj3D® J403D14386U0D0YIU04q
ayy aaubsp juedryTu

~-61s ad4ow 4By ® 0] ‘[3AI]
sjeydins w/Bw |-g 9yy e
sabueyd w>ngmm pajesysuou
~3p SD>1jBWY3ISE 3AT}ISUSS
ISO0W OM} 3IYy| "uoteRy

-ut 3j3eydins 433 je s[ewiou
Ul SUOT3IONP3JL JuedTTUBLS

c[osodae

Ul (UOI3NT0S ¥g°|) aultwelsty

g Ajrpruny ‘aanjedsadwa] :TIN}(
*84NOY 2 40j J3queyd e ul

€0 :3UeynTTSg

*aansodxa mc ayy

(wdd 9°) ainsodxa

133 3© 8)93M £ g SHIIM Z ‘Maam |
‘Aep | 'sabuaypieyd ucuE~»nwc

133 je utebe pasnseaw sem
sabuayeyo autlweylsty puodaIs e
pue mo 433 je pue ‘3unsodxad nc 03
Jovad sbuajyjieys wcmE"wn_z da34e

psunsesaw pg] 3 Y :UIT€9R

*8329(qQns (ewsou ur Isuodsas o\
*§J13BWAY3SE UL BNfRA [04j3U0D
243 jo wa ueyj asow Aq paseadd
-ap 9S [T3un Ajrerjuanbas
/0°1L pue 0S°Q0 'S2°0 ‘OL°0 ‘SO0
‘G20°0 '00°0 joO suoTIEURUID
-uod ut pareyur joyoeque) TGP
*{o43u0d

® se pajde [JeN °83jNUTIW g| 404
uotjeRYUY Yde2 ‘SDTjRWY}ISE J0)
w/bw | 'g 03 w/Bw | wouy jo
wmmng ® j}® pue mvuwnnzm [ewsOU

Lo E\me—un >w-;o vm—n:cm

¥ Yy,

{ cwm:md OSH HN ' OSHEN ‘T1J®N)
sajeydins >1p1ay :FIVEIN[(04

‘uorjereyuUt

mc 350d 3 94d ut 83dUaI TP

juedtjtubrs pue asunsodxa mo
03 sasuodsay -pasnsesaw asam
A91 % xnc sautjaseq no 3sod
g d4d Joy .mo 03 24nsod

-X3 J433je ¥ 3I40j3q passagse
seM BUTWEISTIY 03 AJTAljOE

-34 [etryououg :33UBATST JoJ
‘{osou4ae

sutwelsty 79| 30 syjeauq

0t Butryeyutr saj e -da3s aad
49311 49d owum.su 05°2 veyy
340l OU JO | UT IsRINDUY

ue jo asuodsad Burpniour (ew
-J40u [[® 343m $3523 BululILIS
UoTIIUN} AJBUOW[N ‘I8RISIP
Buni >tuoayd 4o ewyjse ‘Adoje

30 AJo3sIy ON :Q3[€ay 404

*sajeyd[ns DIPIdE jO UOT}
-elRyUY J43}4e :wwm 40 uor3dnp

-84 jued1j1UBIG :98UOdSed 104

‘usdw £ g uvawom
G {81333UNTOA
JInpe Burjows

-uou ‘Ayjreay g

861

‘y°'H 'Asysnog

Ve
yec

‘12peN
‘uapiog
€s



66

ueaw wojdwAs ut acuIdlay

-31p Fo ou/fp questyru

-B1s Ajrearysijeys Ajuo ayj
TSeua) uy mo 03 A3TATRIS
~uds d1jewojdwAs Laj3easb
pajsabbns osie ejeq °Awdd
£°0 03 a4nsodxa anoy-g Aq
payoeas sem Asjawoatrds g
sSWo3dwAS UO $303)}3 ISIIApE
S[QISI3A3L 10) PIOYSIIY)

auozo o:o—uvs~ucou saoyzny
T A3 3 JAd) Anew

-os41ds 3yj3 pue swojydwAis ayj
UT S3JUa43SSIP JuBDLIJIUBLS
J13M J4IY} ‘JaIAIMOH -8323(
-qns pasodxa-uou pue pasod

~X3-3U0Z0 Ud3MIIQ S} [NE3U
[11WpR34] UT $3IUIIIY
~31p 3uedTjIUbIS Ou Jaam
343y3 Apn3s pucdas ayj} U]
*auvozo 03 pasod

-X2 30U 38Oy} pue pasodxa
s3dalqns usamjaq sy nsad
[11wpesaay 40 Aajawoutrds
‘swojdwAs Ul 83OUIII}
~-31p juedrjIubis ou Juaam
243yy Apn3s 384ty ayy uj
-5

03 24nsodx? ;waumxuc_E~o
-81y Ag aseausduy H 943
paydo(q [osoaae jeydins
autdodje Y3 Im juawleausy
-34d 's3dalqns § u] -sa03
~-dad>as juejTaAT [eRIYDUOUQ

fayoepesy 40 JIOJWOISTIP 3AD
40 j4e3Y 4O 3S3YD '3eO04Y} 4O

swojdwAs antrydafqns :q3[eoH

*)d40m | SIUBPUIIRE
Y611} yajew o3 AjrATyde (IW
-peady {ybrpy ur suejd e yojew
03 aPpn3TI[R Ut sabueyd fAjrpruny
g Junjeusadway juejsuo] :IIGIQ
*ApN3s puodas Y3

ur sunoy ¢ 40y Awdd g-g e pue
s4noy 4 103 Awdd 2-°g e Apnys
38413 3y3 ur auozg :JUEIN((0d
*paaoy 1uow

aiam erwyjzAyade g Ijea jueady
Hmwwc.auoo ~Wwwmmouu 3y3 Burang

L
muwu k' Nuwu ‘"A34 'OAd

papnioutr Aajawostrds faydepesy 40
J403WODSIP JROIYF ‘JJeIY *38AYD
40 swojdwAs 3a1y3d3lqng :{j1eady

"yyreay ‘s4edah §G-09
poof wutjuod 03 uerdIsAyd pabe sydef
e AQ wexa [ed1sAyd :qjleeH ~qns afew Q4

*sjuepuIe
3ybryy sjebou
-4Ng PILIPTISUOD
s339(qns [y
‘pajedidyjaed
s}[npe gz Apniys
puodas ayj3 uj
*pajedidyjaed
sy[npe 12 Apmys
1841y 3y uj
pue Aujawoatrds ¢ (pajtodad *spot

.mo 03 3snsodxa 433} je

83633 [[lwpeasy jo S3[NSIL

-3128 ‘aarjoalqns) swojdwAs ur -a3d B3wIy} UILI}
sobuey> juedrjrubig :9suodsay -J1p Z 403 Buozo

*Ayy reay
ag 03 punoj 343m pue uoreUTW

J0 suotjesy
~uaduod ButAuea

-BX? [EDIpawW ® peY pue S43IOWS Y3 1M pajonpuod

-uou a43m s3dalqns [y :JI[ESH o43m S2TPNIS OMj

*3duedty
-1ub18 AUTWJ3}3p 03 pIdnseaw

349m Jutwezsty 03 s4nsodxa

*3dag
‘0861

youey
‘086t

$°3°3 ‘uorIen
‘e 1| ‘ejobajey
3

"y'3 'sBuiBBIy
2°3°) ‘uolray
‘"1'W ‘ejobaje
¥5



67

* awdd

0c°0 3© 3ybra st sydafqgns

Adejuapas 404§ PIOYSILY3} mc
ay3 ey} PapnIIuUOd saoyjny
= e aad

JA3 UT POL4NII0 §3DUILI}

-31p juedryrubrs syoal

=qneI'te o .w>mm T INI ur

S430WS-UOU EG-04 UT pue

67 mpuwu 9 JA4 Ut saaqouws

-uou gG-0pS Ut ‘JA4 ut
$143OWS-UOU By-0% UT 'JAS
Ul 'sadjows 4eIA BY-0Y

ut cwwn 213M S3DU3JIYJIP
c oc\ 0 juedtjtubis Ajed
~13813e38 Aajawourds 404
‘juedsTyIv

-B1s asam apnjtyre-3sod %
8pN3 I3 [® Y30q 3© S$3JUILI}
-3tp no oc\mo 3y3 pautquod
s3dalfqns (e 404 °*dnoub
abe ueah gG-0y PNIILE
2y3 ur pue apnjriie-3sod g

apnj13ie uy dnoub abe aeasd

mm 0%y 243 Ut spotraad no ou

/0 3Y3 Ul 3dUIJISSIP jJued
-131ub18 sem 3Iuayy sJIjous
~uou U] “apnjtyie 3 dnoub
sbe Jvak gGg-0G IY3 Ul sea
dnoaf a3xqows Y3 Ul §34008

T(epmnyie

-380d ‘opn3jT}e ‘apnjiile

-a4d) 3ybrys uy aueid e yojew 0y
apnyt3te  ut sabueyd lAjrpruny
g 2unjeaadwa) jJueISUOD lsanoy £
Joy asnsodxa 4y® JuUITQUY :IBYRQ
*Awdd pg°Q

3® s4noy £ 403 auozg :JUCINI{O4
*asansodxa

Butranp >~ommsmmvcou vmmowmcoe
SEMA 933 434 % 434

.P>wu ‘IAd PepnouUl A4jawoutds

.no 03} 3unsodxad
193 4% pue Butrinp ‘du0j2q uoly
-3uny Aseuowind 40 swojdwAs ut
sabueyd juedtjrubrg :38UOdAsSY

*M34) 31d3D0d 40
saobuassed aurg
~-J418 3j3ebouaans
pP342pP1SUOD 3Ia3M
s3dafqns (v
*sa3d0ws

-uou aaam

Jwos ‘sadouws
J4IM Jwos

*y°3 'sBuibbiy



68

radje}

shAep no 03 3unsodxa

-84 Y3 im abueyd juedrjrubls
e MOYys 30U PIP JuaWaINS
-eaw A3TATI}DORAL RIYDUOUq
ay3y 'JA4 TIUn {pajesjsuow
~-8p j0u seam 3833 abuajjeyd
[etyouocuq 3y3 Aq paJsns

-eaw se uotrjejdepe j0 $507)
- gsAep

43S 3 YIy 9Yy3 uc s3dUI3
-3tp uedritubls ou 3nq
‘aansodxa mc ayy j0 g pue 2
sAep U0 pa44nddo A3TAI}OE
-34 UT 38EBIJIDUT jJuedTy
-1uB1s pue PajdNPUOd 3a3M
83833 abuajyreyd reryouodg
‘ejep JA4 03 Jejlwis

SpPU34) MOYs ejep —>wu
‘pasedddap AfjuedrjIu

~-61s uvrebe sem JA4 'Suansod
-x3 pajeadas Aep-g ayy
Butmo(ioj sAep ) pasodxa-au
a19m 832alqns uaym -aduluray
-31p jued141ubIs ou pamoys
G pue & ‘g sAeg °[043u0D
dy3 wouy paseasdap >m~:mu
~1j1uBt1s sem aunsodxa g 40

sAep om3 35414 3ay3 404 JA4

rabuayteyos yeIyd

-uouq ‘sajnuUIw G| 10j pordad
3.4ngodxa jo pua asojaq Aep
yoea astddaaxa ybry TGP
*Aep Jad

8UNOY £ 4O JTE® PaJIYIL) 03
saunsodxa Y3 im pastadsaajur
'sxa9m ¢ 404 Aep sad sanoy ¢
404 nc wdd 4° :jue3njiod

€ l
"A33 % A3 'IAd UYITESH

*Jaqueyd [ejUIWUOJITAU3 Ue Ul
gjuejnirod o3 aunsodxad aajje
uo13duny Adeuowind utr Juawadd
-ap juedrjrubig :3FUGABOT J0J
‘uony

-eutwexa [esrsAyd uo sburpury
leWJ0U pue ISEISIP JRINISEAOIP
~Jed 40 A4ojedardsas druoayd

30 Asojsiy oN :G3Te€ey 403

*S43q0oWs-uou
11e ‘safeway ||
‘satew g fsy329(
-gns Ayjresy
‘433JUNTOA §2

4113

W0 ‘Y3Itug
T°S°W 'Taudag
‘*d 8 ‘l11344ey

L .Q.I .._Lov_
©ry"q 'a3pnes
RN IREY §
35



o
o
o
05

TLF. (02) 71 41 70 RLYEGT. 52.

_4 NORSK INSTITUTT FOR LUFTFORSKNING

(NORGES TEKNISK-NATURVITENSKAPELIGE FORSKNINGSRAD)
POSTBOKS 130, 2001 LILLESTR®M

RAPPORTTYPE RAPPORT NR.

ISBN~-82-7247~- 482-4
Technical report TR 9/84
DATO ANSV.SIGN. ANT. SIDER

Respiratory illness and air pollution

. s (e 0dd F. Skogvold s
TITTEL PROSJERTLEDER
Lvon Noel

NILU PROSJEKT NR.
0-8303

FORFATTER(E)

Lynn Noel

TILGFENGELIGHET*#

OPPDRAGSGIVERS REF.

OPPDRAGSGIVER

Norwegian Institute for Air Research (NILU)

3 STIKKORD (& maks. 20 anslag)

asthma air pollution

respiratory disease

REFERAT (maks. 300 anslag, 5-10 linjer)

TITLLE
Respiratory illmness and air pollution

studies and epidemiological cohort studies.

ABSTRACT (max. 300 characters, 5-10 lines.

The effects of various air pollutants, singly or in combination,
on respiratory function were studied as early as the 1930's. This

report details some of the research in this field, concentrating

on results of two research methodologies: Environmental chamber

*¥Kategorier: Aven - kan bestilles fra MNILU A
M3 bestilles gjennom onndragsgiver B

Kan ikke utleveres

€




