VI. FUMIGATION OF CONIFER SEEDLINGS WITH OZONE AND SULFUR DIOXIDE

MIXTURES IN OUTDOOR OPEN-TOP CHAMBERS
PURPOSE

Pollutant mixtures transported from the Bakersfield-Oildale area to
downwind areas are expected to contain relatively low concentratiomns of
sulfur dioxide along with ozone (Duckworth and Crowe, 1979). There is no
evidence to explain how important montane tree species may react to pol-
lutant mixtures. Therefore, several single and mixed gas fumigations of
conifer seedlings were carried out to investigate possible ozone-sulfur
dioxide interactions at concentrations similar to those monitored at
remote sites east of Bakersfield-Oildale.

Two objectives were defined for the fumigation experiments. First,
the effects of single and mixed gas treatments on dry weight of the shoots
and roots of recently germinated conifer seedlings were examined in two
experiments. Second, we included in the first of these experiments tw&—

to three-year-old Pinus ponderosa and P. Jeffreyi and six-month-old

Sequoiadendron giganteum (giant Sequoia) seedlings, in order to determine

the types of symptoms that may appear on secondary foliage that is similar
to that of adult trees. The designs and durations of the fumigation

experiments are shown in Table VI-l.
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PROCEDURES

Processing and Germination of Pine Seed in Preparation for the
Fumigations Starting February 18, 1982 and November 16, 1982
Activities included extraction of conifer seed from cones collected
in the Greenhorn District of the Sequoia National Forest in 1981 and
1982. The separation of sound seed from defective or insect parasitized
seed was accomplished by flotation methods. Defective ponderosa and jef-

frey pine seeds were floated in 70% ethanol. Defective Pinus sabiniana

(digger pine) seeds were floated in water. Ponderosa and jeffrey pine
seeds were soaked for 30 minutes in 30% hydrogen peroxide and placed on
moist filter paper in petri dishes for germination at 24°C. Germination
was slower than expected. During a three- to six-week period, the germi-
nating seeds were removed daily and placed in other petri dishes held at
5°¢C.

In preparation for the seedling fumigation beginning February 18,
1982, we followed the recommended procedure of cutting away a small por-
tion of the narrow end of the digger pine seed coat in order to stimulate
germination. The seeds were stored under moist conditions at 5-10°C for
30 days. Digger pine seeds were sown in flats placed in the greenmhouse
and later in a growth chamber at a warmer temperature. Some difficulties
were encountered. An infestation of root gnats (Mycetophilidae) developed
suddenly in the greenhouse. Their appearance is similar to the harmless
fungus gnats that normally inhabit the surfaces of soil mixes high in
organic matter, so no precautions were taken against them. Larvae invaded
the exposed endosperm and embryo of the digger seeds, and many were
destroyed in spite of subsequent drenches with insecticide. As a result,

there were an insufficient number of seedlings available for the first
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fumigation experiment. Even without the insect problem, digger pine seeds
are quite difficult to germinate on a predictable basis (Griffin, 1962).
After considerable experimentation with different durations and concentra-
tions of hydrogen peroxide treatments of digger pine seed, we found a
combination that improved the germination of seed collected in the autumn
of 1982.

Giant sequoia was substituted for digger pine in the fumigation
starting February 18, 1982. This species was selected because it is a
highly valued species in the Sequoia-Kings Canyon Natiomal Parks, and
little is known about the sensitivity of the seedling stage to air pollut-
ants. A bulk seed lot was available from the Institute of Forest Genetics
at Placerville, California. Seeds germinated abundantly on moist paper
towels with a minimum of pretreatment. For the fumigation beginning
November 16, 1982, sequoia seed were obtained from six groves in the
Sequoia-Kings Canyon National Parks, namely, Atwell Mill, Redwood Meadow,
Garfield Grove, Redwood Mountain, Giant Forest and Muir Grove. Seed from
the Placerville source was used again. At the beginning of each fumiga-
tion, the sequoia seedlings were between 1.0-1.5 cm high. The cotyledon-
ary needles were free from the seed and between 1.0-1.5 cm long. Primary
needles were beginning to form and were between 0.0-0.8 cm in length.

In préparation for the fumigation beginning February 18, 1982, all
seedlings were planted in a steam sterilized (160-180 C for 3 hr) 1:1 mix
of vermiculite and peat moss amended with 1 gm of hydrated lime per liter
of soil mix. The containers for recently germinated seedlings were
plastic "pine cells,” 8-1/2 in. high by 1-1/2 in. in diameter. These
seedlings were not fertilized during the first two to three weeks after

planting, but were fertilized weekly thereafter with a balanced nutrient
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solution. A portable drip system for applying equal amounts of nutrient
solution to each container was fabricated specially for this purpose. The
transport of the system from chamber to chamber turned out to be difficult
and time consuming.

For the second fumigation of newly germinated seedlings, beginning
November 6, 1982, the nutrient addition was handled differently. A com—
plete nutrient mix was blended into the steam sterilized vermiculite—peat
moss mix. Two weeks after planting, seedlings were top dressed with
Osmocote™ time-release granules, 14-14-14 (NPK) at 0.27 gm per contain-
er. Later in the fumigation seedlings received a balanced nutrient solu-
tion through a 1:100 proportioner during watering. There were a total of
two applications between January 21 and March 17. The electrical conduc-
tivity of the leachate from selected containers was monitored, and it
remained within acceptable limits.

During warm, rainless periods, the plants were watered twice week-—
ly. Only occasional watering was required during periods of intermittent

rain and cool temperatures.

Procurement and Planting Ponderosa, Jeffrey Pines and Giant Sequoia
for the Fumigation beginning April 1, 1982
In late December 1981, we obtained about 700 each of bare root one-

year—-old ponderosa pines and two-year—old jeffrey pines. We were given
permission to remove the plants from the nursery beds at the U. S. Forest
Service Placerville nursery. This precaution was followed to prevent
smaller plants from being culled, as is the usual practice during pack-
ing. This was done to obtain a better representation of the species

natural population. In mid-January 1982, seedlings were removed from cold
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storage (1°¢) and planted in the same 50-50 vermiculite—peat moss mix used

2 at the top and 14 in. high.

for small seedlings. Containers were 4 in.
A galvanized wire screen was placed in the semi-open bottom of each con-
tainer. The pine seedlings were kept in an air conditioned greenhouse at
the Riverside Fire lLaboratory of the Pacific Southwest Forest and Range
Experiment Station until April 1 when both species had new secondary
needles that had grown to about 50% of their expected final length. 8.
giganteum seedlings were obtained by seeding a bulk source of seed from
the Institute of Forest Genetics in clay pots in December 198l. In Janu-
ary and February 1982 seedlings were transplanted to the 4 x 14 in. con-—

tainers. 1In late March 1982 all plants were transferfed to the fumigation

chambers.

Fumigation Facility

Each of the three experiments indicated in Table VI-1l were done in
the California Air Resources Board's 20 open—top chamber facility during
the winter and spriﬁg months. Chambers are grouped in four rows with five
in each row. Each chamber has a filtered air intake, independent gas
delivery and pollutant monitoring system. Fumigations were scheduled for
7.5 hours day—l, 6 days week™! but were halted when rain or foggy condi-
tions prevailed.

A nearby building houses the pollutant generating and monitoring
equipment. Ozone was generated by passing tank oxygen through an ORECTM
silent discharge ozone generator. Oxygen flow remained constant and ozone
output was controlled by regulating voltage into the generator. Sulfur

dioxide was metered from a heated cylinder (33 C) into a stainless steel

mixing tank where it was diluted with compressed air previously dried with
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a heatless air dryer. Each gas passed through flowmeters and Teflon lines
to the fumigation chambers, where it was mixed with charcoal-filtered

air. Concentration of gases in the chambers were sampled by an automatic
sequencing system every six minutes. Ozone was monitored by a Dasibi
1003-AH 05 analyzer and S0, was monitored by a Teco Series 43 S0, ana-
lyzer. Both instruments were calibrated by the California Air Resources
Board, Division of Technical Services. Temperature and relative humidity
were monitored in two chambers and outside between two chambers with wet-

dry thermocouples. Rainfall amount and pH were recorded at the site

2 -1

beginning February 24, 1983. Solar radiation, cal cm “ min ~, was also

recorded.

Evaluation of Visible Injury Symptoms

Plants were inspected for injury symptoms at weekly intervals (Novem-
ber 20, 1982 to February 22, 1983) or a final visual inspection of seed-
lings was made prior to harvest. Percentage of the total leaf area or
percentage of the total population with injury symptoms was recorded for
each plant of each species. Injury symptoms were categorized in terms of
increasing injury severity: chlorotic mottle, tip necrosis, spotting
necrosis, necrotic bands, distal necrosis, basal necrosis, red discolora-
tion and purple discoloration. The age of affected needles, cotyledonary,

primary or older, was also recorded.

Harvesting Procedure

Seedlings were harvested March 21, 1983 following the last visible

injury inspection. The shoot of each seedling, including needles and main
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stem, was severed at the soil line and desiccated at 70° C for three
days. Soil was washed from the corresponding root systems, and they were
processed like the shoots. Shoots and roots were weighed on ARBORTM top-—

loading balances with accuracy to 1 milligram.

Experimental Design and Data Analysis

The experiments with newly germinated seedlings conducted from
2/18/82 to 5/26/82 and 11/16/82 to 4/11/83, respectively, were designed to
determine if single and mixed gas treatments have significantly different
effects on root and shoot growth. The secondary goal was to describe the
visible symptoms resulting from several concentrations of single and mixed
gases. The first of these experiments (2/18/82 to 5/26/82) was used to
explore the concentration range in which effects might be observed. The
second experiment, 11/16/82 to 4/11/83, used the same concentrations as
the first except that each pollutant treatment was replicated in two cham-
bers and controls were replicated in four chambers. Both experiments were
3 x 3 factorial designs (Table VI-1).

The experiment with one—- to two—-year—old ponderosa and Jeffrey pines
and three- to four-month-old giant sequoia seedlings was inteunded to
determine the concentrations of single and mixed gases which might cause
visible injury to secondary (adult) needles of pines and primary leaves of
giant sequoia. Furthermore, the kinds of symptoms were described. The
design included ozone alone in the range of 10 to 40 pphm and sulfur
dioxide alone at 5 to 25 pphm. Mixed gas treatments formed a 4 x 4 fac—-
torial design (Table VI-1).

The SAS, GLM package was used for the analysis of variance of all

experiments. In two experiments, there were equal numbers of plants per
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treatment and in two others the numbers were unequal, requiring that the

balanced and unbalanced GLM versions be applied (Table VI-2).

Table VI-2. Number of Within-Chamber Replications and the Types of
Statistical Analyses Required

No. Of

Fumigation Plants per Mean

Dates Species Treatment ANOVA Separation
2/18/82 P. ponderosa 30-40 SAS, Inc. Bonferroni?
to P. jeffreyi 30-40 GLM t-test
5/26/82 S. giganteum 30-40 (unbalanced)
4/1/82 P. ponderosa 30 SAS, Inc. LSD
to P. jeffreyi 30 GLM for Pairs
6/2/82 S. giganteum 30 (balanced)
11/16/82 P. ponderosa 20 SAS, Inc. LSD
to P. jeffreyi 20 GLM for Pairs
4/11/83 P. sabiniana 20 (balanced)
11/16/82 S. giganteum 12-20 SAS, Ince. Bonferroni
to (6 groves) GLM t-test
3/17/83 (unbalanced)

8With Satterthwaite's approximation for comparison of variances.

Synergistic (greater-than-additive) additive and antagonistic (less-—
than-additive) effects of mixtures of pollutant gases were evaluated for
the experiment conducted from 11/16/82 to 4/11/83 by calculating the
difference from control for the top dry weight (TDW) and root dry weight
(RDW) of plants exposed to the gas mixtures. The general formula to

compare single and mixed gas treatments was:
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A Single and Mixed Gas Treatments =
(Control - 03.502) - (Control - O3 + Control - 802)
RESULTS

Fumigation of Recently Germinated Conifer Seedlings,
February 18 to May 26, 1982

Conditions During Fumigation

On February 23, 1982, the sixth day of the fumigation, the pollutant
generators were accidentally left on during the night when the chamber
ventilation system was normally off. This accident was the result of a
simple misunderstanding about who would turn off the equipment at the end
of the day. An evaluation was subsequently made of every seedling in each
chamber after several days of filtered air treatment. At concentrations
of single and mixed gases of 10 pphm or less, there was no significant
visible injury. Injury was present on a few seedlings in two mixtures,
namely 5 pphm 802 + 20 pphm O3 and 10 pphm 802 + 20 pphm 03. Injured seed-
lings were replaced.

After consultation with the CARB Project Officer, the fumigation was
restarted on March 10, 1982 excluding those treatments that had received
severe injury, namely any single or mixed gas treatment equal to or great-
er than 30 pphm ozome and 15 pphm sulfur dioxide (see Table VI-1). An
agreement was reached to evaluate the results of the truncated
experimental design with an understanding that the experiment would be
repeated in 1982-83.

On May 26, 1982 the seedlings were removed from the chambers to a

filtered air greenhouse where the top and root harvest was completed.
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Preliminary Ozone and Sulfur Dioxide Fumigation of Recently
Germinated Ponderosa Pine, Jeffrey Pine and Giant Sequoia
Fumigated from February 18, 1982 to May 26, 1982

The results of a preliminary fumigation of Jeffrey Pine Ponderosa

Pine and Giant Sequoia with single or mixed gas treatments, including 0, 5

and 10 pphm 50, and 0, 10 and 20 pphm 04 are presented in Figures VI-la,
1b and lc. The effects observed for jeffrey and ponderosa pine are
questionable because of the accidental incident of overnight exposure to
pollutants when there was no alr flow in the chambers. A new cohort of
glant sequoia seedlings was added after the accidental exposure, so the
effects observed on that group are valid. Both the TDW and RDW of giant
sequoia showed significant (p < 0.05) differences from control. The TDW
was significantly less than the control for two single gas treatments (10
pphm SO2 and 20 ppbm 03) and all four of the combined gas treatments (5
and 10 pphm 302 plus 10 and 20 pphm 03). The same response was observed
in giant sequoia RDW. The changes in RDW were of a larger magnitude than
those in TDW.

The results (Figure VI-la, 1b and lc) of the fumigation done from
February 18, 1982 to May 26, 1982 were used primarily for selecting
pollutant concentrations and combinations of concentrations to be used in
the second fumigation (November 16, 1982 to April 11, 1983) of recently
germinated seedlings. Preliminary results suggested that significant
effects may appear with 5 or 10 pphm sulfur dioxide mixed with 10 or 20
pphm ozone. The concentrations chosen for the second experiment, begin-
ning November 16, 1982 were centered around these values, and there were

two chamber replications.
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Preliminary single and mixed ozone and sulfur dioxide fumi-
gation of recently germinated counifer seedlings extending
from February 18, 1982 to May 26, 1982 to determine concen-
tration ranges where effects on top and root growth may be
expected to occur.
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Ozone and Sulfur Dioxide Effects on Recently Germinated
Ponderosa, Jeffrey, and Digger Pines Fumigated from
November 16, 1982 to April 11, 1983

Conditions During Fumigation

The planned seven-hour daily duration of fumigation was achievable
only during periods of fair weather. The daily fumigation duration for
each day of the November through April period was recorded along with the
daily maximum air temperature (Appendix 4). 1In November only four of 14
days permitted a full day of fumigation; the remaining days were either
very cloudy and cool or rainy. On November 30 a violent wind ripped the
Teflon film from the upper section of almost all chambers. The seedlings
were protected from any physical damage by the remaining Teflon film. The
period December 1 to 19 was required to rebuild the chambers. During this
period the seedlings were protected in several chambers that received the
least damage and were provided with carbon-filtered air during daylight
hours. The seedlings were placed back in their original chambers and
fumigation resumed on December 20.

The remainder of the fumigation period was characterized by fair
weather during the first three weeks of January, the 9th to the 24th of
February and the 8th to the 16th of March. The intervening rainy periods
produced more rain than the long-term average for that period. The rain
amounts and the pH for some rain events are shown in Appendix 4. The
unweighted mean pH was 5.1; this level of acidity has not been associated
with plant injury.

The pattern of dose resulting from intermittent fumigations, deter-
mined by the frequency of rainy and fair weather days, was analogous to
typical pollution episodes in the summer. The fair weather periods were

similar to the irregularly spaced incidents of high pollution in the
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summer and the rainy periods may correspond to summer weather with low air
pollution. This dose pattern may be a more realistic exposure because it
is similar to fluctuating pollutant concentrations under natural

conditions (Wallner and Fong, 1982).

Evaluation of Visible Injury and Growth of Tops and Roots

The visible injury symptoms on recently germinated pimes at the end
of the experiment (April 11, 1983) are summarized in Table VI-3. Digger
pine showed very slight chlorotic mottle at 20 pphm ozone with heavier
chlorotic mottle and occasional necrosis from gas mixtures involving 5 or
10 pphm sulfur dioxide with 20 pphm ozone. Necrosis symptoms were common
on ponderosa pine at 5 and 10 pphm 802 with 10 and 20 pphm 03, singly and
in combination. Jeffrey pine was more resistant to visible injury;
obvious injury appeared as a chlorotic mottle with some necrosis at
concentrations of 20 pphm 04 with and without 5 and 10 pphm SO,. Jeffrey
pines exposed to filtered air showed slight tip necrosis. There is reason
to suspect that the cool, generally moist conditions during the fumigation
may have induced a slight iron deficiency. Foliar applications of
chelated iron during the last one-third of the fumigation seemed to
correct a lemon—yellow chlorosis of the new primary needles.

TDW and RDW results are examined in order to address the following
questions: (1) How much variation was due to chambers and how much due to
plants (Table VI-4)? (2) Was there a pattern of interaction among
treatment means for either single gases or gas mixtures for pines (Figure
Vi-2a and VI-2b) and giant sequoia seedlings (one bulk seed lot and six
groves) from the Sequoia-Kings Canyon National Park (Figure VI-3a and VI-

3g)?
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-Table VI-4. Comparison of Amounts of Variation Due to Chamber and Plant

Replications
Sources of Variation
TDW RDW
Species Chambers Piants Chambers Plants
(%) (%) (%) (%)

Digger 37.3 62.7 57.7 42.3
Ponderosa 64.5 35.5 60.6 39.4
Jeffrey 43.3 56.7 25.3 74.7
Mean 48 .4 51.6 47 .8 52.1

The relative amounts of variation in treatment means (X) due to
chambers and plants were calculated from the mean error sum of squares and

2 denote the variance of

chamber sum of squares in the ANOVA tables. Let S
the within-chamber random component and Si denote the variance of the

between~chamber component.

Then:
2)/n
2 _ (chamber S5-S )
SC = ‘Zhamber DF , from the expected value of the chamber
SS, and:
= _ <2 2
vV(X) = Sc/c + S /nc

variance due to between—-chamber variation +
variance due to plant variation within chambers

In this experiment the number of chambers (c) is 2, and the number of
plants per chamber (n) is 20. Chamber and plant variation were summed and
the sum was divided into both sources of variation to obtain percents
attributable to each (Table VI-4). The mean values suggest that the
amounts of variation due to chambers and plants are approximately equal,
however, there is some inconsistency because TDW for Ponderosa Pine and

RDW for Jeffrey Pine do not follow the same pattern as the others.
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The single and mixed gas treatment means for the 3 pine species
(Figure VI-2a and VI-2b) show that the TDW is not significantly (p > 0.05)
different for any species. Even in the absence of significance, the TDW
trends suggest that pollutant mixtures depress TDW more than single
pollutants. The RDW for both ponderosa and jeffrey pine mirrored the TDW
trend and several of the pollutant mixtures produced significant
differences (p < 0.05) between the 5 pphm S0, treatment and the 5-20
mixture. The F value (Table VI-5) for the 802*03 interaction were not
significant except for Jeffrey Pine RDW.

An apparent stimulation of the TDW of digger pines exposed to 20 pphm
ozone was an unexpected result. The stimulation of TDW was not paralleled

by the RDW response at 20 pphm ozone. This result suggests a compensating

Table VI-5 Tests for the Interaction of Sulfur Dioxide and Ozone
(80,%04) in TDW and RDW Changes

F Values and Probability Species
of Significance

Digger Pine Ponderosa Pine Jeffrey Pine

TDW
F 1.99 0.45 0.60
a
PROF NS NS NS
RDW
F 1.78 0.36 2.82
PROF NS NS 0.10

aNot significant
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response in TDW that may not have been sustainable if exposure time was
increased. The single gas treatments with 5 or 10 pphm S0, suggested
stimulation of TDW for jeffrey pine and of RDW for jeffrey pine and digger

pine, but these responses were not significant (p > 0.05).

Ozone and Sulfur Dioxide Effects on Recently Germinated
Giant Sequoia Fumigated from November 16, 1982 to April 11, 1983

Evaluation of Visible Injury on Sequoia Seedlings

At the start of the fumigation (November 17, 1983), sequoia seedlings
were two to three weeks old and free from any visible injury symptoms. A
final visual evaluation was made on March 21, 1983, approximately 30 days
after the termination of weekly visual inspections. This evaluation, on a
plant-to-plant basis for each grove, recorded the percent foliar injury
for each grove (Table VI-6). Standard deviations of the mean percent
visible injury were high in all treatments due to the extreme variation in
plant-to-plant response. Typically, larger plants showed more visible
injury than did smaller plants. On the basis of percent foliar injury,
the greatest injury occurred at 0-20, 5-20 and 10-20 pphm sulfur dioxide-
ozone (Table VI-6). Generally the addition of 5 and 10 pphm sulfur
dioxide with 20 pphm ozone appeared to increase mean visible injury to
plants from Giant Forest, Atwell Mill, Redwood Meadow, Placerville, Gar-
field Grove and Muir Grove (Table VI-6). Percent visible injury at pol-
lutant concentrations below 10 pphm sulfur dioxide-10 pphm ozone was
generally low and usually confined to several individual'plants of appar-
ently higher pollutant sensitivity. Most seedlings were not visibly
injured unless ozone was present. However, a few seedlings from Garfield
Grove, Atwell Mill, Muir Grove and Redwood Mountain were visibly injured

by sulfur dioxide alone (Table VI-6).
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Table VI-6. Foliar Injury oﬁ)Five—Month—Old Giant Sequoias from Different
Seed Sourcese. '

Pollutant Concentrations (S0,-0,) pphm
Seed Source 0-0 5-0 10-0 0-10 5-10 10-10 0-20 5-20 10-20

Percent Visible Injurya

Placerville 0.0 0.0 0.0 2.3 0.2 2.2 8.6 11.0  20.3
Atwell Mill 0.0 0.0 3.7 0.6 2.5 0.7 i2.9 21.8 21.8
Redwood Meadow 0.0 0.0 0.0 0.2 0.7 1.2 14.0  26.2 20.7
Garfield Grove 0.0 0.5 0.9 1.6 0.6 5.5 12.9 20.5 15.4

Redwood 0.0 1.0 1.2 2.1 0.7 1.4 12.2 12.6 18.1
Mountain

Giant Forest 0.0 0.0 0.0 0.03 0.5 0.9 5.9 15.2 14.7

Muir Grove 0.0 0.1 0.0 0.9 1.3 4.4 14.0 17.2 19.1

Grand Mean 0.0 0.2 0.8 1.1 0.9 2.3 11.5 17.8 18.6

SD (&) 0.4 1.4 0.9 0.8 1.9 3.0 5.4 2.7

aExposed to Sulfur Dioxide and Ozone in Open-Top Chambers from November
16, 1982 to March 21, 1983.

Percentage of Total Leaf Area with Visible Injury Symptoms was Evaluated
on a Per Plant Basis.

Seedlings from Garfield Grove and Redwood Mountain were sensitive to
visible injury from a wider range of pollutant concentrations (Table
VI-6), but the greatest amount of injury, at 10 pphm sulfur dioxide-20
pphm ozone, was not more than observed in other groves. Seedlings from
Giant Forest were the least sensitive to visible injury.

Injury symptoms to plants from all seed sources did not appear until
more than two weeks after the beginning of the experiment, and injury at
concentrations below 20 pphm ozone were not observed until 12 weeks after

the fumigation begaun. Additionally, percent foliar injury in treatments
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with 20 pphm ozone was generally lower in progeny frbm Giant Forest com—
pared to other groves (Table VI-6).

By far the most common injury symptom observed in seedlings from all
groves was a purple-red discoloration of older secondary, primary and
cotyledonary needles. Necrotic symptoms were also common but accounted

for only a small percentage of the total foliar injury.

Analysis of Top and Root Dry Weights of Sequoia Seedlings

Following analysis of variance, significant differences in mean top
dry weight (TDW) and root dry weight (RDW) for each treatment were inves-
tigated using the Bonferroni t-test. This method is appropriate for an
unbalanced analysis of variance and is more conservative than Duncan's
multiple range test. Therefore, the results in Figures VI-3a to VI-3g may
represent biologically significant differences (i.e., substantial
differences) in many cases where there was not statistically significant
(p < 0.05) differences. For example, the TDW for Placerville seedlings
was reduced by 50% when the 10-0 (10 pphm sulfur dioxide-0 pphm ozone) and
10-20 treatments are compared, but this difference was not significant.

This indicates a large range of variability of response to pollutants
within each population.

Both TDW and RDW of seedlings receiving 5 and 10 pphm sulfur dioxide
alone tended to be as high or higher than the filtered air control for all
but one grove {(Giant Forest), but the differences were not significant
(p < 0.05). However, when 5 and 10 pphm sulfur dioxide were combined with
10 or 20 pphm ozone, substantial or significant reductions in TDW and RDW
often occurred (Figures VI-3a to VI-3g).

For all groves, the largest decreases in RDW were found in one of the

treatments with 20 pphm ozone; the order of increasing effect was usually
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0-20, 5-20 and 10-20 pphm. The differenceé between these treatments were
never statistically significant (p < 0.05), but the trend suggests a pos-—
sible minor synergism between pollutants resulting in greater—than-addi-
tive decrease of RDW, e.g., Redwood Mountain, Garfield Grove, Atwell Mill,
and Placerville (Figures VI-3b, VI-3c, VI-3d, and VI-3g, respectively).

For TDW the 20 pphm ozone treatments, with and without 5 and 10 pphm
50,9, generally resulted in the most weight decrease for three seed sources
(Garfield, Placerville and Redwood Mountain), but for the four remaining
seed sources (Atwell Mill, Redwood Meadow, Giant Forest and Muir), the
10-10 treatment caused more growth loss than ome of the 0-20, 5-20 or
10-20 treatments. As with RDW, there was no significant difference
between the three or four treatments causing the most reductions in
growth, but a small greater—than—additive interaction is clearly present,
since the combination of 10 and 20 pphm ozone with 5 or 10 pphm sulfur
dioxide usually caused a greater reduction in growth than 10 or 20 pphm
ozone alone. This is especially evident for Redwood Meadow and Redwood
Mountain (Figures VI-3a and VI-3b). Statistically significant reductions
in TDW occurred mainly between the 5 and 10 pphm sulfur dioxide treatments
and the combination of 20 pphm ozone with 5 and 10 pphm sulfur dioxide.
The progeny from Redwood Mountain and Giant Forest had a substantially,
but not significantly, larger mean TDW and RDW in the 0-10 treatment than
the 0-0 treatment. It is feasible that some growth stimulus may result
from slight ozone injury or some effect of the chamber itself may have
been responsible.

The means of all treatments combined at each grove showed that the
overall TDW ranged from 96 to 140 mg, while RDW ranged from 58 to 83 mg

(Table VI-7). Seedlings from Redwood Meadow were the most vigorous in
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Table VI-7. The Mean Top Dry Weight (TDW) and Root Dry Weight (RDW) and
Root—-Shoot Ratios of All Seedlings in All Treatments for Each
Giant Sequoia Seed Source

Root- TDW RDW

Seed Mean Mean Shoot Reduc- Reduc-
Source TDW RDW Ratio tion tion

(mg) (mg) (% Reduction)?
Placerville 96.3 62.0 0.64 45.9 64.0
Atwell Mill 99.4 58.5 0.59 49.5 70.5
Redwood Meadow 140.2 88.1 0.63 44,9 66.2
Garfield Grove 118.4 66.3 0.56 69.5 80.3
Redwood Mountain 113.0 71.3 0.63 60.4 73.6
Grant Forest 114-1 7].'00 0062 53-1 6301
Muir Grove 9402 58-0 0-62 5300 65.0
Mean 110.8 67.9 0.61 53.8 69.0
SD (&) 16.1 10.4 0.03 8.7 6.3

Maximum percentage reduction of dry weight comparing 0-0 (control) with
the lowest treatment mean (20-5 or 20-10 pphm 03-80,) .

both top and root growth. Seedlings from Placerville, Atwell Mill and
Muir Grove were the least vigorous, while seedlings from Garfield, Redwood
Mountain and Giant Forest Groves exhibited an intermediate growth response
(Table VI-7). TDW and RDW differed from grove to grove, but the root-
shoot ratio was similar for all groves. For all seed sources, the means
of the maximum reductions in TDW and RDW were 53.8 + 8.7 and 69.0 + 6.3%
relative to the respective controls (0-0). Consequently, root growth was
affected the most. It is not likely that site characteristics at the
different groves are in any way related to seedling response. The vigor
of seedling growth, regardless of pollutant treatment, may have been
influenced by the age of cones collected from the forest floor and the

temperature and moisture conditions prior to collection.
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Fumigation of Conifers with Secondary Foliage

Visible Injury to Secondary Needles of Two— to Three—Year-0ld Pines and
Four—Month—-0ld Giant Sequoia for the Fumigation Ending June 2, 1982

The visible injury response of each species, expressed as percentage
of leaf area (Table VI-8), indicated that the greatest injury to ponderosa
and jeffrey pines resulted from 20 pphm ozone + 20 pphm sulfur dioxide and
from 40 pphm ozone. For sequoia, the 40 pphm ozone caused the most injury
followed by mixtures of 10 and 20 pphm O3 with 20 pphm SOZ' The highest

sulfur dioxide concentration of 0.25 ppm caused only slight injury to all

Table VI-8. Percent Foliar Injury Response of Two- to Three-Year-0ld Ponder-
osa Pine and Jeffrey Pine and Four-Month-0ld Giant Sequoia
Seedlings Exposed to Sulfur Dioxide and Ozone Singly and in
Combinations from April 1, 1982 to June 2, 1982

Ponderosa Pine Jeffrey Pine Giant Sequoia
Average Average Average
0 802 Injury 03 502 Injury 03 SO2 Injury
(pphm) (%) (pphm) (%) (pphm) (%)
20 20 57 .40a 20 20 52.45a 40 0 91.60a
40 0 52.60ab 40 0 42.90a 20 10 79.80ab
20 10 48.60ab 20 10 40.40a 30 0 76.00abc
20 5 47.30ab 30 0 32.90ab 20 20 74.15abc
30 0 35.10 be 20 5 31.00ab 20 5 61.60abcd
10 20 21.20 «cd 10 20 16.00 bc 10 20 63.20 bcde
20 0 16.55 «cd 20 0 7.65 ¢ 20 0 35.30 bcde
0 25 15.80 «cd 10 10 6.40 c 0 20 35.10 bede
10 10 8.40 d 10 5 5.10 ¢ 10 5 32.30 cde
0 20 6.55 d 0 25 3.70 ¢ 10 10 23.20 de
10 5 6.00 d ' 20 0.00 ¢ 0 25 13.70 e
0 15 2.70 d 0 15 0.00 ¢ 10 0 9.20 e
10 -0 1.60 d 0 10 0.00 c 0 10 7.00 e
0 10 0.20 d 0 5 0.00 ¢ 0 15 6.60 e
0 5 0.00 d 10 0 0.00 c 0 0 3.55 e
0 0 0.00 4 0 0 0.00 ¢ 0 5 0.10 e

Upper bounds for pairwise comparison at 5%, based on Tukey's multiple compari-
son method were: ponderosa 22.09, jeffrey 22.07, giant sequoia 46.13.
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species. Tﬁe mean injury from two chambers is shown for the 0-0, 0-20,
20-0, and 20-20 treatments; other treatments were not replicated.

For all three species in Table VI-9, the injury from all mixtures
tested was consistently greater than the sum of injury from each gas alone
(more-than-additive). The mixture of the lowest SOZ concentration, 5
pphm, in combination with 20 or 10 pphm ozone resulted in a substantial
increase of injury. This is notable because the 5-10 combination can
occur under ambient conditions (Chapter II).

Examples of visible injury symptoms caused by both single and mixed
gases were photographed. At 20 and 25 pphm 802, the injury was a
combination of tip and mid-needle necrosis on pines. The highest
concentrations of ozome (30 and 40 pphm) caused intense chlorotic mottle

and mid-needle necrosis on pines. The mixtures of 802 (> 5 pphm) and

Table VI-9. Percent Foliage Injury to Ponderosa Pine, Jeffrey Pine and
Giant Sequoia from Exposure to Mixtures of Ozone and Sulfur
Dioxide Compared to Percent Foliar Injury from the Same
Concentrations of Single Gas Exposures

Ponderosa Pine Jeffrey Pine Giant Sequoia

Injury Sum of Injury Sum of Injury Sum of

from Injury from Injury from Injury

Gas from Gas from Gas from

Treatment Mix- Single Mix- Single Mix~- Single

0 SO2 ture Gases ture Gases ture Gases
(pphm) (%) (%) (%) (%) (%) (%)
20 20 57 .4 23.3 52.5 7.7 74.2 52.8
20 10 48.6 16.8 40.4 7.9 79 .8 42.3
20 5 47.3 16.6 31.0 7.7 61.6 35.3
10 20 21.2 8.3 16.0 0 36.2 26.7
10 10 8.4 1.8 6.4 0 23.2 16.2
10 5 6.0 1.6 5.1 0 32.3 9.3
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(5 20 pphm) ozone caused an intensification of the chlorotic mottle so
that it had a brassy, necrotic appearance plus tip and mid-needle necrosis
(Figure VI-4). Four-month-old sequoia seedlings responded to higher
concentrations of ozone and mixtures with a yellowing and subsequent
necrosis of the oldest leaves located near the bottom of the plant and on
the inside near the main stem (Figure VI-4).

This new information on symptoms from mixed gas fumigations will
provide information needed to identify foliar injury symptoms during field

surveys.

DISCUSSION

The latest revision of the Air Quality Criteria for Ozone and Other
Photochemical Oxidants (U.S. EPA, in press) proposes some general concepts
about the joint action of ozone and sulfur dioxide. These concepts are
paraphrased as follows:

(1) Synergistic joint action occurs frequently at concentrations
below or at the threshold for visible injury. (2) Yield loss may be addi-
tive as concentrations increase in the mixture above the visible injury
threshold. (3) Antagonistic joint action may occur if one pollutant con-
centration exceeds the other or if both are high. These concepts are
based mainly on research with herbaceous plants. The results of exposure
to mixed gases depend also on species, cultivar, environmental conditions,
duration and frequency of exposure.

The visible injury observed in the fumigations of recently germinated
seedlings did conform to concept #1 in the case of digger pine, but pon-
derosa and jeffrey pines had slight visible injury from exposure to the

lowest concentrations of single gases; visible injury increased from
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Appearance of ozone injury on glant sequoia (upper right)
and injury from a combination of ozone and sulfur dioxide on

Figure VI~4,

pondercsa pine (lower right}. Concentration of both pollut-
ants was 20 pphm. Control plants are on the left.
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exposure to mixed gases at higher concentrations. Recently germinated
giant sequoia seedlings did not conform clearly to concept #l; substantial
injury appeared first with 20 pphm ozone, considerably more injury result-
ed from the 5-20 pphm mixture, but the 10-20 pphm mixture caused the same
or slightly less injury than the 5-20 mixture. The response to the 10-20
pphm mixture may conform to concept #3 regarding antagonistic joint action.

Visible injury to three-year—-old ponderosa and jeffrey pines and
four-month-old giant sequoia did conform to the concept #1 model. Injury
from gas mixtures at the lowest concentrations (5 pphm 50,, 10 pphm 03)
showed joint action that was greater than additive, particularly for
jeffrey pine. There was no suggestion of antagonistic joint action in
mixtures with the highest concentrations.

Both experiments which evaluated effects on TDW and RDW of recently
germinated pine seedlings show no significant differences among treatments
for TDW of ponderosa and jeffrey pines. There were significant
differences in RDW of jeffrey pine in one experiment. RDW losses
increased in higher concentration mixtures, and the type of response
suggested joint action that was additive (concept #2). In the same
experiments, the TDW of giant sequoia sometimes showed significant
reductions, while RDW routinely showed significant reductions. Sometimes
these reductions wére not significantly different from the control but
rather from the single gas treatments of 5 or 10 pphm 50, These low
levels of 50, frequently stimulated both TDW and RDW of giant sequoia and
both TDW and RDW of pines in both experiments, but the differences were
not statistically significant (p = 0.05) when compared with controls. One
case of TDW stimulation by ozone was present with digger pine; however,

the RDW did not show stimulation. In general, RDW of all species was more
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affected by pollutant mixtures than TDW. No effort was made to correlate
visible injury with TDW or RDW.

The visible injury observed on two— to three-year—old pines and four-
month-old giant sequoia was more severe than observed on newly germinated
lseedlings that had received a longer duration of exposure. The older
plants were exposed during late April, May and early June, when tempera-
tures were consistently warmer than the December through May period when
recently germinated seedlings were exposed. The younger plants may have
shown greater depression of TDW and RDW if fumigated in spring and sum-—
mer. During the course of these experiments, the chambers were not avail-
able for use in the summer and fall. In future experiments, we will avoid
exposures during the winter months in outdoor open—-top chambers.

Few studies to date have analyzed the effects of mixtures of ozone
and sulfur dioxide on stem, leaf and root growth of newly established
conifer seedlings. Usually only visible injury is measured. Dochinger et
al. (1970) reported that mixtures of ozone and sulfur dioxide caused
greater than additive amounts of visible leaf injury and abscission in

Pinus strobus. Yang et al. (1982) observes that six clomes of this

species showed mixed responses to pollutant mixtures and that additive
effects of 10 pphm each of an ozone and sulfur dioxide mixture was indi-
cated onionly one clone. Needle dry weight (mg mmﬁl) was the best indica-
tor of injury. Sensitive and resistant clones were exposed to 10 pphm
sulfur dioxide and 10 pphm ozone for eight hours per day, five days per
week for four to eight weeks. Similarly, Kress et al. (1982) reported
that ozone sensitive and resistant strains of Pinus taeda seedlings exhi-
bited reductions in shoot growth when exposed to low concentration

mixtures of sulfur dioxide and ozone. Mixtures of ozone (20 pphm) and
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sulfur dioxide (150 pphm) acted synergistically in causing damage to Pinus
Bigzg'(Brennan et al. 1981).

The usual caveats must be obsefved when comparing the results of
chamber experiments to field conditions where environmental conditions and
exposure regimes are quite variable. It appears that additive or syner-
gistic joint action of ozone and sulfur dioxide could occur at concentra-
tions easily attained in the ambient atmosphere, namely 5 or 10 pphm 802
with 10 or 20 pphm 03. Injury increases larger than those caused by ozone
alone might be detected most easily by a change from a chlorotic to necro-
tic mottle of secondary pine needles or by more frequent failure of seed-
ling establishment due to the suppression of root growth during the criti-

cal early summer period before soil moisture is depleted.
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VII. HEALTH OF FOREST VEGETATION IN THE SOUTHERN DISTRICTS

OF THE SEQUOIA NATIONAL FOREST

INTRODUCTION

The determination of the present status of air pollution injury to
montane vegetation in the mountains generally east of Bakersfield-0ildale
was an important objective. The main focus was on species known to be
sensitive to ozone, namely ponderosa and jeffrey pines in forest stands
above 4500 ft elevation. Grasslands and oak woodlands at lower elevations
were observed but in a less systematic manner. We were aided in the
observation of pines by preliminary surveys done by the Forest Pest Man~
agement staff of the USDA, Forest Service, Regional Office, San Francisco.

A survey of chronic ozone damage to ponderosa and jeffrey pines was
completed in the summer of 1977 for the area including the Greenhorn Moun-
tains, Breckenridge Mountain and the Piute Mountains. The amount of
damage at 60 semi-permanent plots was mainly slight with only a few plots
having moderate injury (Figure VII-1). At least 21 plots were marked by
spray painting numbers on the bark of selected trees. Our objective was
to select a representative number of plots to serve as sample locations
for soil and leaf sulfur content. We wanted to measure any changes in
chronic injury that may have occurred between 1977 and 1981, and to be

vigilant for foliage symptoms that may be caused by a combination of ozone

and sulfur dioxide.
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PROCEDURE

After considerable searching with the aid of John Pronos and John
Wenz of the U. S. Forest Service, Region 5, Forest Pest Management staff,
we located only five of the subset of 21 plots. The 1977 paint did not
persist because of weathering and shedding of bark platelets. The relo-
cated plots designated Pronos 6-4, 6-6, 6-11, 7-1 and 7-10 are shown in
Figure III-1.

The method of ratihg the amount of chronic ozone injury to pines was
the same as that developed in the San Bernardino Mountains (Miller
1973) . Scores are derived by summing ordinal scale numbers representing
the number of annual needle whorls retained, the condition of each needle
whorl (4 = uninjured, 2 = ozone needle mottle and 0 = necrotic), the
needle length (0 or 1) and lower branch mortality (0 or 1). Higher scores
represent less injury. In the San Bernardino Mountains, the following
labels were appropriate for the indicated score range: 0-8 = very severe,
9-14 = severe, 15-21 = moderate, 22-28 = slight, 29-35 = very slight and

36 or higher = no visible injury.

RESULTS AND DISCUSSION
Pines at three of the five relocated plots showed substantial

increases in defoliation and needle injury symptoms attributed to ozone.
These plots (6-4, 6-6 and 6~1) located on Breckenridge Mountain and the
Greenhorn Ridge (Figure III-1) are closer to Bakersfield than the two
Piute Mountain plots (7-1 and 7-10) which showed little change (Table
VII-1). 1In 1977 all plot trees had scores ranging between 47.5 and 51.5,
but the three plots with declining scores ranged from 36-37.1 in 1981.

The lower scores mean decreased needle retention and increased intensity
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Figure VII-1. Chronic ozone injury to Pinus pondersoa and P. Jeffreyl
determined at 10-tree observation plots established in 1977
in the southern Sequoia National Forest by the U. S. Forest
Service, Forest Pest Management staff, San Francisco, CA.
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Table VII-1. Comparison of 1977 and 1981 Oxidant Injury Scores of Ponder-
osa and Jeffrey Pines at 5-10 Tree Plots in the Southern
Sequoia National Forest

Plot Oxidaant Injury Scoreb
Region Number dbh? 1977 1982
Mean S.0. Mean S.O. Mean S.0.
Breckenridge 6-4 18.3 £ 5.5 51.5 + 4.1 37.1 £ 9.9
Mountain
Greenhorn 6—6 14-1 t 406 5003 i: 432 36-6 i 705
Mountain
6_].]. 14-0 :b 3w4 50-4 i 81:6 36-0 :I:’ 809
Piute 7-1 12.6 + 4.7 47.5 £ 12.2 47 .8 £ 14.4
Mountains
7-10 17.9 * 6.5 48.5 + 11.5 47.0 +£ 10.2

28dbh = diameter at breast height (inches).

bHigher scores indicate less injury; the score of 36 and higher indicates

no visible injury based on the San Bernardino Mountain criteria, but the
obvious decline of scores from about 50 in 1977 to about 37 in 1981 at
several plots suggest a need for re—evaluating the terminology applied to
score values.

of ozone-caused chlorotic mottle symptoms on needles., Variation of the
chlorotic mottle symptom (Figure VI-53) or sulfur dioxide symptoms were not
detected at any plot.

The similarity of scores between 1977 and 1981 at the Piute Mountain
plots (7-1 and 7-10) suggests a minimal influence of ozone at distances
ranging from 30-35 miles east of Bakersfield. One plot in the vicinity of
7-10 was indicated on Figure VII-1 as having moderate injury in 1977.

This defoliation appeared to be due to biotic pests in 1981 and not ozone.

Digger pines growing at elevations between about 2000 and 4500 ft in
the Greenhorn and Breckenridge Mountain areas were observed repeatedly

during the process of sampling foliage for sulfur analysis. It was common
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for digger pines to retain only two annual needle whorls at many sites.
Other trees with three or more annual whorls present were also observed at
the same sites. Defoliation seemed to be caused mainly by insects that
were no longer present at the time we were collecting foliage. The chlor-
otic mottle symptom associated with ozone injury was rarely observed on
digger pine. The most common symptom was tip dieback of needles in all

whorls. The cause of the tip dieback was not determined.

The foliage of California sycamore (Plantanus racemosa) had severe
necrotic stippling on the upper leaf surface at two of three sites on the
banks of the Kern River. This is a typical ozone symptom. However, at
sites designated as SYC1l and possibly SYC2 and SYC3 (Figure III-2), there
is more probability that sulfur dioxide and ozone may interact to cause
injury than at any_other location in the study area because of the near-
ness to Bakersfield. This species requires further study to determine 1if
it could be developed as a bioindicator of injury due to the combined
effects of ozone and sulfur dioxide.

In summary, ozone injury to ponderosa and jeffrey pines in the study
area (Figure VII-1) has increased since 1977 at locations selected for
observation. Forested areas above 4500 ft elevation appear to have higher
average ozone concentrations than the Bakersfield-Oildale area (Table
II-1), and injury from this single pollutant is expected to continue.
Fumigation studies (Section VI) suggest that sulfur dioxide may interact
with ozone to cause additional injury, but not until sulfur dioxide hourly

averages exceed 5-10 pphm (50-100 ppb).
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APPENDIX 1

VERTICAL MIXING AND MASS FLUX BETWEEN BAKERSFIELD AND THE KERN RIVER DRAINAGE

DURING SUMMER SYNOPTIC FORCING —- A CASE STUDY.

Michael A. Fosberg

USDA Forest Service, Pacific Southwest Forest and Range Experiment Station,

Riverside, Califormia 92507

Abstract —A brief intensive field experiment was conducted to determine
pollutant transport mechanisms from the southern end of the San Joaquin Valley
of California into the southern Sierra Nevada Mouﬁtains. Six surface wind
stations were located in the Kern River Canyon, Lake Isabella and upper
portions of the drainage to determine mass flux. These measurements indicated
that the lower gorge of the Kern River showed mass flux, an order of magnitude
below that observed in the mid and upper canyon.

Radar traced tetroon released from Oildale showed deep mixing of the San
Joaquin Valley. This case study indicated that pollutants in the San Joaquin
Valley would have been mixed through a deep layer and that transport intc the
Kern River Drainage would have been at ridge top level rather than through the

lower Kern River Canyon.

Key Words: pollutant transport, tetroons



1. INTRODUCTION

Pollutant concentration in £he San Joaquin Valley of California is
sufficient to cause vegetation damage (Millecan, 1271). Transport of these
pollutants into the.forested areas of the Sierra Ne;ada Mountains and
subsequent chronic exposure ofvthe forests to pollutants, particularly
oxidents and sulphur oxides can range in results from individual plant damage
‘to major perturbatioﬁs in thé‘ecosystém (Skelly, 1980; Legge, 1980).

Major regional scale experiments (Smith et al., 1981) have documented the
flow Qithin the San Joaquin Vélley and transéort across the Tehgchapi
Mountains onto the Mojave Desert. Detailed fine scale flow features such as
the Bakersfield eddy and the nocturnal low level jet contribute to well mixed
aerosol (Smith 95.31.,.1981), Specific studies of pollutants transport from
the San Joaquin Valley into the Sierra Nevada Mountains showed that oxidants
wére transported into the mountains during periods of good ventilation rather
than stagnation periods, and that significant transport took élace above the
ground (Miller et al., 1972; Carroll and Baskett, 1979). These latter two
papers servéd as the model for determining the specific transport processes
into the Kern River drainagel

A.short, intensive exploratory study was carried out oﬁ September 15 and
16, 1982, to provide meteorological.infofmation on transport of oxidants and
sulfur oxides into the Greenhorn and Breckenridge Mountain areas of the
southern Sierra Nevadé Mountains. The specific objectives of this study were

to determine ;he mass balance in the lower and midregions of the drainage, to
determine the transport patterns from Oildale, and to make a preliminary
estimafe of the mixing and dispersiog processes at the valley-mountain

interface.

.-
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2. METHODS

2.1 Experimental Methods

The experimental area consisted of the Oildale—BéLersficld urban area, the
Kern River Canyon, Lake Isabella, Kernville, south fork of the Kern River
towards Walker Pass, and the surrounding Greenhorn and Bréckenridge Mountains
(Fig. 1). sSix Climatronix} surface weather stations were set out for the
experiment. Wind speed and direction were obtained at hourly intervals from
0400 PDT on September 15 to 1600 PDT on September 16 at the Shirley Peak Ski
area, the Kernville Airport, an open field in Weldon, the dam on Laké
Isabella, Democrat Springs Fire Station and the hydroelectric plant in the
lower Kern River gorge (Fig. 1). Particular care was taken to locate these
surface wind stations at well exposed sites near the valley center. For
example, the wind station at the lower canyon power station was on a well

,
exposed rock outcrop in the center of the canyon. Similarly, the Isabella Dam
station was on the dam, the Kernville station was on a peninsula juting out
into the lake, and the Shirley Peak station wgé in the center of the ski slope.

A trackihg radar system (Fosberg and Lanham, 1983) was set up on the bluff
overlooking the Kern River within the City of Bakersfield. The radar is an S
band marine radar and equipped with a collision avoidance computer capable of
tracking 20 targets simultaneously. The radar was used to track constant
volume tetroons released from Oildale. Each tetroon was equipped with a

transponder. The radar transmitted a 3.05 GHz signal and the transponder

returned a 2.95 GHz signal. This 100 MHz shift eliminated ground clutter in

1
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the radar processed data. Tetroons were equipped for temperature and pressure
and these data were telemetered to the radar trailer. The temperature and

pressure data were used to calculate tetroon elevation. Radar and telemetered
. : i

\

data were logged at 1 minute intervals. Tetroon voldme was 1 cubic meter.
Te;roons were flown at three altitudes;'GOO, 1000, and 1500 weters msl. These
altitudes were chosen in order to measure transport patterns in the boundary
layex in the valley, transportupatterns'at the level at which maximum
concentrations of pollutants have been found in the mopntains and at the 850
mb level in érder to relate the local observations to th; larger scalé flow

features.

2.2 Mass Flux Calculations

Mass flux within the Kern River Canyon was calculated at five of the six
surface wind stations. The vertical cross sectional area of the canyon ﬁas
measured perpendicular to the local orientation of the canyén axis at the

. lower canyon power station, Democrat Springs Fire Station, the dam at Lake
'Isabella, Kernville and at Weldon. Because the mixing depth was not known,
the top of the cross section was set at the ridge line on each side of the
valley. The wind speed perpendicular to these cross sections was then used to
calculate the volumetric flux of air moving past the weather station. No
correction was made for variations in wind profiles at any of the stations.
The.surface winds were used directly. Also, this calculation of volumetric

flux does not include variations in density. This latter factor is least

.,important.
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3. RESUL1S
Large scale weather features during the experiment were as somewhat
anomalous. A weak, short wave disturbance moved thrgugh the experimental area

i
4

on September 15. This resulted in a high thin cloud cover, and weakened

extended sea breeze and local flows.

Surface wind patterns within the study area during the passage of the
short wave disturbance showed strong up canyon from Democrat Springs pa;t Lake
Isabella and up both forks of the upper Kern River drainage (Fig. 2). Winds
at Shirley Peak reflected the large scale southwesterly flow throughout the
entire study and were particularly strong during the passage of the
disturbance (Fig. 2). Surface winds at the lower canyon power station were

down canyon in the afterncon (Fig. 2) and continued to flow down canyon until

sunset.

Vs

The volumetric flux éast the five canyon weather stations showed a large
flux at four of the stations from 0800 PDT to 1800 PDT on September 15. These
fluxes vere considerably greater than observed on September 16 (Fig. 3). The
lower canyon power étation flux did not show any response to the passége of
the disturbance (Fig. 3). Also, the volumetric flux at the lower canyon power
station was significantly smaller than that observed at the other stations.
The cross sectional area of the canyon at the power station is about
one—eighth‘that of the cross section at Democrat Springs. The canyon at the
power station is best characterized as a narrow, steep walled gorge.

Radar tracked tetroons released from Oildale showed northerly flow in the
lowest levels and westerly flow at the highest elevations. The tetroon
released at 1400 PDT and ballasted for 1500 ﬁ msl drifted towards the
southeast_pntil 1t was caugh£ in an updraft and lifted to approximately 2000 m

msl. The tetroon then driftéd towards the northeast. When the tetroon



escaped the updraft and returned to the ballast elevation, it again drifted
towards the southeast (Figs. 4, 5). The two tetroons flown at lower levels,
1520 PDT, ballast altjitute 600 m msl and 1616 PDT, bgllast altitude 1000 m
msl, showed definite northerly flow towards the Tehaéhapi Mountains (Fig. 4).
These tetroon tracﬁs showed strong.norghérly flow in the iowest levels, with
-northerly flow decreasing with elevation and the transition from low level
northerly flow to the large scale southwesterly flow occurfing between 1500 m
and 2000 m msl. The lower two tetroons were tracked south—-southeastward
across Bakersfield towaids the Tehachapi Mountains. Average transport speed
of the 600 m msl tetroon was 8.2 m s_l. The average transport speed of the
1000 m mgl tetroon was 5.1m L. The highest tetroon (1500 m'ﬁsl) had an
average transport spéed of 1.4 m s'—1 towards the east—-southeast. This
tetroon stayed north of Bakersfield during the entire track. A}l three
tetroons flown on September 15 showed large vertical movement. The tetroon
ieleésed 1400 PDT with a ballast altitute of 1500 m msl (850 mb) was caught in
an updraft and displaced about 500 m above the ballast altitutde for
approximately 20 minutes (Fig. 5). The tetroon released at 1520 PDT with a
ballast altitude of 600 m (950 mb) also‘showed vertical displacements as great
as 500 m (Fig. 5). The limited record from the tele&etry package on the
tetroon released a£ 1616 PDT, ballast altitude 1000 m msl (900 mb) also
suggest several hundred meter fluctuations (Fig. 5). These three flights

showed deep mixing from the lowest levels up to the transition to the large

"“scale flow.
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FIGURE CAPTIONS

Figure 1. Map of study area with location of weather stations and tetroon

. . i .
launch site. Tetroons were released from Oildale. ' Weather stations were

located at Shirley Peak, Kernville, Weldon, the Lake Isabella dam, Democrat

Springs Fire Station, and the lower canyon power station.
Figure 2. Surface winds during the passage of the short wave disturbance on

September 15, 1982, (a) 1500 pDT, (b) 1700 PDT. Wind direction is shown by

the arrow. Wind speed is inm s 1.

Figure 3. Volumetric flux of air past five canyon weather stationms.

Figure 4. Horizontal tracts of tetroon on September 15. Launch site is 331

degrees and 3.9 nautical miles from the radar. Each dot represents the

O)’Cﬂl‘-lw&lq;

tetroon position at 1 minute intervals. Solid-dets are 1400 PDT, ballast
1{x’%)
altitude 1500 m msl, open-circles are 1520 PDT, ballast altitude 600 m msl,
ﬁp’;cfo,c"[; avg ) 7

¢x's) 1616 PDT, ballast altitude 1000 m msl. Range circles are in nautical
miles. Direction is in true north bearing from radar.

Figure 5. Vertical position of the tetroons shown in Figure 4. Vertical

axis is in millibars. Horizontal axis is in minutes from time of release.
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APPENDIX 2

Hourly Ozone, Sulfur Dioxide, Temperatures, Relative Humidities,
Wind Speed, Wind Direction and Monthly Wind Roses and Wind Run for
Democrat Springs (2400 ft) and Shirley Meadow (6400 ft) During July

Through October 1982,



13
L1

TLTOOMW NNTTO N
NARN NOODNN @O

NN

NIW XU N 3AY

<841

vee

vZ
514

vz

+Z

vZ
v

v

ve

ve

~

tA

v°é

o

QN <
o =
[ o]

. ¢ 0 e o °
SONNKN w© ©

VOGNOY TOR~NG MO
NVO0OW

~ O i
0 0 0

ane

oy ot
TASIVA
8 L
o1 0OF
0ol 07
6. B
é é
8 .9
8 L
é ?
) L
8 8
? 9
? ?
L L
8 L
9 ?
L L
L L
L 9
€z 22

AV3d ATTHIHS

|34 ZT Z1 01

LT LT LY LY 91 91

o1 o1 ot

L1

L 8 8 8

or 01 & 8

or 01 &6 &

L 0y & B
i

8 B8 8

9 8 8

6 6 8

s & o1

Lt B8 &

8 £ 8

9 9 L

s 9 9

L L ¢

L L L

9 .9 9

L L L L

L 9 9 9

9 9 9 9

-1z 0z &1

VINYOJITVD

CORNYY OO ®

L 8 8

8 8 4

& &6 o1

3 6 &

8 8 &

s & Of

8 6 OF
! Z1 Z1 o1

6 8 L

8 L ¢

s 5 s

5 3 9

¢ 9 9

L 8 &

9 9 9

9 9 L

9 9 9

9

81 LY 97 G

NNN =0

ROR A R 7]

A

w

NSO WO

€1

N
-t
007N
-y

]
N~

~

NOGHBU
NS

< U2 0 DT

YOI

¥ -0
110

<t T

1Sd HNOH

L 2 = [V G ¢
£y 91T 9t 91T 21
S ? R4 9 L
L L S 0or <

S G ) 3

L L 5 4
4 L L 8 A
L 2] 8 = 8
S s 14 b4 5
4 = S a 5
5 S 5 a5 ?

5 = 5 N
S S 5 7 97
Q 9 2 ? 9
? ? ? ? L
5 v 5 S 7
1 S s t 14
S ? ? ? L
S 8 7 ? 9

o1 ¢ 8 L 9

tImmAZH /3AY ATIHH 40O YNDH LY/IdIsva Ad 3NDZO

CITISHIATIY = HIINID HINYISIY NOILNTOd MIY u:HZMPCHm

£7

[N

00w

TN OO

5N

W

el
71

™
-0

2

MNNSY . 09

SN

g

(B e

NN

g

BN

rA

17
9

19

[r

&

s

@

'y}

NNODNN

N

=
[

07
2
R
P
L=
-~

y

[0 SR ]

N9

N~

57

1

27
Z1

oy
-t

~ NS NGO

AV



1982

AULGUST

SHIRLEY PEARK

TATEWIDE ALR POLLUTION RESEARCH CENTER — RIVERSIDE., CALIFORNIA
HOUR PST

OZONE BY DASIBI/AT HOUR OR HRLY AVE/ IN FPHM

=

DAY

MIN

owons T QNI VWYL WANRRNOIY OURNOY VOO ©N 0
x NGO OO NN “~NQO O M M= NMO MO NO -~ N~ O 0 N aBel.’]
< - L] - - - e et et e v et o e o 0 e e o vt et et o - - M o=
h =
TN = LB A <+ N o < T M Sttt TM ¢S < ~
Z NN NONN NN NN N CNNANNN NNGNN CONNN N 2
I.g N=NO®C NN NN OW MmOoWw omN LR AVEVE 'Y NO=OIn O - [«
.« o = a » . L . . L] LI ° . e 8 e . ° . e o i ” © s & . . °
T WOOLN OO 030 ONDL NN Lo GO e O NOT OO N 0 X
M O<INLO OO N VOO W™ [N - S =R O 7} ~2ONGC - N ['p] ® =N
- -t - - - - - v ) -
N OONIDON UMD~ QOCU'(\O') COOND OGOOND NN n @® =N
o~ - - - - - - M-
- NRNNION NN SO QoW eN [ = e O WOOND - DN in W o= -
] - - - .- - - M
O NANNOO NNOGOO SO OO O - O COONDO — 0N n O vt
(3] - -t -t - ] - >y o ) v
. NN NN - NCO O w C =D =M ~CONO ST O NN \ Oy~ (M
- - - o o ome - e v v o o= -t - () o=
W OO~ OO0 oD Ne=C 0N -— - (N NN NO -“NO O~ N © ~in
- -~ -t - - v et . e - o o e v ) M -
~ NINN m NONCOO NOMO OO M= MY Mo oN - oM < [o N
-t - - - - R e e ] -t - -t - - — (N -
N ONYON N NONC R (VR SR R O] W N~ 0 NN - - A - OO w SO
-— -t - - - " e e v -t - -t - i () e
2] LR o < N O = [ S o o S - QO N*Y LD DN - (NS0 [e] S o0
-y -t -t - —t e ey -t - - — e -t e (V) v
< NN O NGO NG NN oo ™M - IN N - - O oN ~ O = (9
-t - - - v - - - - - [
™ MNONND NIND oD Woe W LONION SoOWNO VN LY O~
-t ] -t -t
s} DL YD OON 0D WD N 'yl e BE sl N OND WOy N n f\';th
- W
- mM NI ORNONEN N O NYW YONHO0 INAENN O DONEO W N2 O
Lol - [N e
L] ~ < W NN WG N N ONODON NG Y WONOY U NDO
-t - N vt
[N ™~ [ SUNDG N> 0w SN £ NN DR OO o U N~ R (=]
. - oy -t
3] 1] n NONSW O L0 NN NN LN ) '] I’\Q’.;O'
¢
~ b v SON N BN W N DO 0 & NS NG DG IN i NDO
-t - [ Y
0 G w OUNNY SONNY N3 00N RIS B O G Tl ['g] NN
- - — N ot
'y] [ < NN N NN N N Wi N = NS LS v ~ W0~
- -~ - Cf e
< - < NONND - N NI W ON NG e 0 W S Lo om 0 10 00 e
- - - b - — W]
T - T NONDB— =G VY NECORN 9RSCON NSOGB 9 QT
-t - - -y vt - N vt
™ LA ] 7 DN O SNN N (GRS o VIR 50 SN (AR s el o ) e W 0 ™
- - - - - - DRI ]
- AN 7 ONSNGN SNREE GOS0 %n OEmOoOBN RDS SN o
L - - - - — - — £ -t
L= C N g ~ NN LT bo 2l A G XN} WS o m RO el [N e2R R e vl pus] W o™
- - - - - - - 0
w >
- N SN G D - SN OIS O — ) OO - Sza
- - - v — v Cdood 0NN RN ) I =




SHIRLEY PEAK
OCTOBER, 1982
19 20 21 22 23 AVE N MAX MIN

17 12

14

14

v
d

1

OR HRLY AVE/ IN FFHM

PST
@

HOUR
10 11

SIRI/ZAT HOUR

R
<

BY DA

OZONE

o

STATEWINE AIR FOLLUTION RESEARCH CENTER - RIVERSIDE, CALIFORNIA

=)
i

(8]

DAY

VHVOY WOBWNY WEPBE LITTT OONON N <
NOO=® GANON NONNY 0ROOY BDITO GO NR o
SIS SIII3 SSSIF &33O I’ Ac g
GNDON N=O=l) ==BUN ONOCT GMTOY O T o
S4B CEREY Y PRHEIY cooaN <d w ®
NONGO GUHIBG NINONID NANDIN OMOON 0 ©00
NROO ¢ DWIIWMS NOVSID RRNTCH <OOON W g o
NROGR 6 RODING VWUYLYWw DRTND WeOON 0 g o
NRGSO NBODO OHEND NRTOL STO0N D vg0
SRR NBB Y0 NBRYD NRREY BeGoN W <0~
RROSO NBBON RBRRNO 0BEEL NETOO B ©g0
NBOOO NRPDEN NONBY PONDS FOOOO W “0o
NDROE RULWEO SORNNEL REYDS NOOOO B vy

&

S
26 24
10

NGOG OY MWInIN-0 RN oI SRR ) MO NG N 1
-

10

NN W o0 BV Iy I ] Ry W] Y QX 1N O NN RNy <
-y
CIHNGCY MeNHY MOLOVY WINTL THOON < n 0o
-t o
SINNG Y I =10 W DWW w0 NN <O <M ON < u‘;go
- - R, ~0
06 LT NWw S LY Do T BT MmN < U'J;J;(?\ U
i .
B . - I o ~ Iy ]
R R TF I VA ) WD QDWW Lo NV << e N < T N o w N\
o™ o et
- ]
SN GO w@mwInw (R [ I (R N LN e N Mmoo MmN < i [ Y &
S [re it e)
Z E
NN G wowm R (I IR N 0 TMH MM < U [ e > o
(@] e b=
z
. N . . I . . . - o - ol
PR VR o] 800 B W WD Lo 0L < M M <N l:”(\(’r\ g ] v E W
4 '8 £
-5 Soe
e N C ] ERRVRIFE B R R o R eMmEHme W i W ow Y
T T L '
w D <
b1 o
s Z
N . _ . = o
S0 WY S WY NI 0 EE O i T ) S URURURY o i'g] ? o DR w]
N s
- Y
- - P =
IR VR ] oS WD W OInW Yo WIINE S < 0 [N ] u‘;rr\h S - TN O
s R o
c
- - o < Y
NN NN OON W WS ED O U8 LTINS < o103 0 0 Ry WIOIN OIS T o €
i o -t
I [
3 o _ L. . L . ) o e o
YRR G 0N W LW N WD O IR VRN RS R W L 00 00 U I~ o — {0
™ [
. - » _ oL
NSO NN RV ORI P EURN N M SR WS N OS5 R T B L ] [ ] s [} w0 we us
] [Nl @
LT E
n eo .
NS0 <G g e T G R A P NN O ERRL- o o A ISR iy] o~ & 5 =] P it}
8] ~ o B
ity &AEV_:
it T > [
[ ¢~ =
- - ! > [ = o
— 0 NGO eD - S O~ D - ) ¥ ~0 >Z <L - T = C Do
R Rt B B S R SR I S T T = Lo
e} W = (SR IRy vl



CALIFORNIA

STATEWIDE AIR POLLUTION RESEARCH CENTER - RIVERSIDE.

GZONE BY DASIRI/AT HOUR OR HRLY AVE/ IN FPHM

1932

SEPTEMBER,

SHIRLEY PEAK

HOUR PST

LAY

MIN

AVE N MAX

22 22

19 20 21

iz

16 17

1§

12

2 10 11

]

10 4

13 4

8.9 24 1S 5
6

.3

b.2 24
6.2 23

4
'S
2

1

?
11
12

10
13
15

10
11
15
10
11

10
10
12

?
1

<IN
DN
D;ﬁﬁ
ééum

N

N
N i
<‘¢§.‘7
RUE- g ']
<0

1

-

12
12

.4 24
7.8 24

7
9

10

10

10
12

10

g 10 10 10

&

W

11

12~

12

12

<

12

4

&

&

&

&

1]

e.2 24

10 10 10 38 11 7
7 7 & 3 &7 24 8 &
? 10 10 9 7.1 23 10 6

10
7
10

10
b
2

N D

? &
8 &

7.7 24
7.4 24

8 e
6 7

8
-7

w o
W ©
©w

NI

NN

NN

NN

¢
10

ONOUNO

NOO OO

24

&.3 24
7.9 24
.1

OO
NN

NN

NN

SO
R N
O WN

NN

&
7
7

¢
7
o

12
“
K

11
1

o

©

w

@

[l

w

]

o

[«

o

14

0

<

5

0

™~

~

0

LY

~

[N

< M

|'p]

N

'y}

']

14

o<
o<

win

win

<
<
< 9

<

oot M

T 00

<

1 U

IFR'Y]

)

o0

T
TN
TN
0N

~ 0

<0 O

0 0

b o

< 0

(O NI2]
“n

G

< G
< 0
TN

< <

19
20

e o
-y
N W~
NN
i
NN

N

0O

NN

- (4
SRRy

~N

<

®

<

NN

e
<

©
to

©

(@]
N
@]

©@

o

(9}

N4

4

<
.
¢]

(V]
®

™

<
<
™
<
<

&

L]

Y]

i~

™

|'p]

)

']

2

26

in 0

in o

N0

N0

T U

< W)

2R o P

< 0

RR'TA

1w

tn

N

i3 1

ANIp Ryl

Y]

27
el
Py

nin
In N
nn
NN

n 9

i <0
n o
IN 0
in -0
1N
N0
1
s WD

el

Iy

I w

0D

N D
N

N0

27
&0

7 I3 & &
30 30 30 30 30 30

7

7

8
20

& & 7 7

&
30 30 2% 30 29

10

&
0o 30

&
3
12

¢
20

P8

12 11 11 12 12

13

11 12 15 15

10

¢ 10 10 10

8

12 12 12 11

12

MAX






91 6 & 6 01 ZT w1 1 ST 91 91 ZI

vz €9s YZ vZ vZ vZ vZ v vZ vZ £z €T
9.zt v'8 8 8 8 & O oOf 01 IT 1t oI
L 11 ¢Z ZT°6 B8 8 B & & 6 & O 1T 11
‘L .81 €2 v°6 8 B & O O1 & or Zv a1
8 ZI vZ €6 B8 B8 88 & IV 1% | S S & SEYA S 4 §
9 IT ¢Z2 &8 8 6 & & O Ot 01T o1t IT 1Y
9 9T vZ Z6 8 8 & Ol 01 oO1 IT ST 91 21
S vl ¥Z 8 & & Ol ZU v1 1 IT ot 1Y oOr.
S €I ¥Z 8¢t L 8 & & O 11 1T 81 2T &
S Tt vz 8¢ L L & & TT 1t 1O S & SEA SIY
S 2V vZ €L L 8 B 6 6 6 o1 21 o1 8
L 91 vZ S°6 L 8 & 6 T Z1 ° &1 9T Z1 1%
L 11 £ 8 8 8 & & & O & 8 14
S €1 $Z &8 L L 8 & 01 ¢& & 1T ET I1
9 ST vZ~-88 9 9 L 8 8 8 ZI SI €1 I°1
9 ST v 16 & 6 6 IT Z1 ¢l ST &I Ol o1
S Ol vZ 1°4 ¢ L L 6 O o1 or o1 B8 8
S 6 ¥Z 0L 9 9 L 8 8 & & 8 8 8
9 Ol v L°L L B 6 Ol & 8 L L B8 &
9 IT vZ 1°'8° 9 .9 L L 8 8 L 8 & IT
9 I ¥Z ¥8 L L L 6 O1 II o1 0f OT oI
L €1 YT t*3 & 6 & & OF Ol .01 €I £1. 6
S S %2 1'8 8 8 & 01 0O OF 1T 2T St .0t
L 1T $¥Z S*8 & & OV 11 Ol & & O I ¢
S It ¥vZ 92 B8 8 8 6 6 & & O1 11 &
L 8 €1 ZL . L L 8 '8 8 -L L L L L
NIW XUW N 3AY €Z ZZ 1Z 0Z 61 6l LT 9T ST 1

Z861 AN

L9HI0W3a’
WHdd NI /3AV

-, YINYMOSITIYO

LN s

NN ON.

zZr 11 or o1 6 8 8 &
vZ b2 vYZ ©Z £ €Z €Z

oT & 8 8 L .9 % (¢
1T Or 6 & & & L &
FATIER @ ¢ 01 01T £ 8 B 6
|8 S} & O & B8 B 8
1T or 6 B L L 9 ¢
11 OF or & 8 9 L L
& 6 L 9 9 5 9 9
8 £ L L 9 9 S 9
6 B 8 L 9 € 15 §
8 L L 9 s S 5 9
o1 01 5 & S B8 L B
o1 o1 ot 6 B8 L L B
or o1 or 6 & S £ 8
IT or o1 & & © L L
& & s &8 L 09 L L
8 ¢ L L 9 s s 8§
8 6 s "6 Z S s s
8 L 8 8 L . 9 L

1T of & & 8 B 7L

oT & & 8 L 09 9

o1 & 6 6 L L L

& B g L 9 5 €

g8 & 8 8 8 (L L L
& 8 L L 9 5 9 s
L L L

€1 Z1 -TI1 Ol &6 8. L 9

1Sd. ¥NOH -

ATIHH d0 HNDH LY/IAISYd Ad 3NOZO

‘3AISH3IAIY ~ YILINID HIYVYISIH NOILNTWIL MHIY I0IMILYLS

-t

LIDMNOEG OO VY OYNNODOO O

NN OO

NN

ol

el

SIHNON ARGV VNN O

ONWw W

0 O

OOV LYYE ONNOD

NGO YRNDLO YIONON

.M.

‘

NRNODON. OONDN

.

é
&€z

o

MALVY ONKNIOD

N©

N
N

NO KNRRON QORNON

NONNDOD O

WO00Y

-

DOANDN NIODBHWL OBV VY NOND® @

N®

1e

oL
&Z

L2
9z

sz
vZ

€2
1z

oz
&1
87
Lt
kA

St
LA
1 ¢
Z3
1 94

“~NMITID ONOOO
-

AVd




CALIFORNIA

RIVERSIDE

STATEWIDE AIR FOLLUTION RESEARCH CENTER -

INE BY DA

IBI/ZAT HOUR OR HRLY AVE/ IN FPHM

Qze

1982

SEPTEMBER,

DEMCOCRAT

HOUR FST

DAY

AVE N HMAX MIN

22 23

18 19 20 21

17

14

14

[as]

~

11

10

o

]

&
6

1a
17

8.7 24
9.2 24

&
£
8

L &

11
10
10

13
11

17
14

&
16

2
17

4
10
11

9 &

&
¢

17 7

12

¢.5 24
g.0 24
8.8

-~

[0 .8

12

17

11

10

O O

fea

12
14

10
14

6

o]

10 10

10

13

™

10

o~

| 7]

~

i

[

o

11
10

11
10 1t

11

4
10

N

N

N

7.0 23

6.3 24

s}

['y)

1

'g}

&

o

5

ig}

1

1

10

&

5.1

v

s

11
12
13
14
15

<
N

N
<0

R4

N

10

b4

['p]

v

gl

'}

n

<
N

(@]
0

0

~

9

<

'

(Il

N

g
7

4.5 24

o)

o

['p]

N

w

3.5 24

5

']

5]

&

N

&

3.5 24

4

]

\)

]

]

™

8}

™

16

MON

o

<

TN

N

LU
N <t
<

<

<M
T ™
o N
™y

M N

0,

MM

17
18
19
20

4.1 24
5.3 24

n

)

o™~

N

a

Ly}

vy

™

(]

11

14
13

11

1&

21

10

11

14
12

3

nw

W

0

(]

(o

iyl

['y]

24

24

2.1

™

™

™

™

]

(&)

™~

™

235

3.6 24

sl

™~

o~

™

o

o

™

{

™

3

26

10

\]

s

'}l

27

28
29

30

10 4
&13 26

6.4

eR'e]
™
0N
~
~ U
™N
N

0 0
™~

oW
™N

Wy
N

NN
™

S S

S

b

) 6
26 2& 26 26 26 2¢

AVE
N

1&

10

14 12 10

17

18

17

11

10

o

MAX

-

- e



n

NONON YRNOS

VINL VONOW

VWTINDNOY VY

4
-
} =

81 S&°0F OF o7 11 £1 ST St 8r L1 S¥ €1 Z©t 11 or o1t 6 8 3 )
SZ 06s €2 SZ G6Z & && &2 SZ SZ &Z Z tZ I tZ tZ v HvZ v &
tA '8 8 g€ .8 6 o1 Ot IT 21 11 ot 6 8 oL L L 9 9 L
€1 ¢ T1°L L 8 o1 21 €1 Z1 é é é L 9 S S S S S = S
01l ¢Z G°9 9 9 ? L L o1 é 3 L 9 ? 9 b= S 14 S 5 ?
T ¢Z 0°8 L 8 3 é 8 3 =] é T a1t 6 8 B8 L L ? ? L
vt v Z°6 é é or v 2t it €1 1 £1 11 4 : g8 L L L L L
vl vZ ZT°6 é or 11 . €1 21 <Z1 €1 1 1 O & & =1 =] L L L L
vt 2 S°8 8 & é ¢ or 11 21 v U 11T Or & 2 =] L 7 7 2
€1 ¢Z L°83 8 e é or o0t OT T 11 Zgr €1 11t o =] =] & L ra L
€1 ¢$Z 1°8 8 8 8 é & 01 o1 €1 & 3 8 8 L L L 9 ? L
o1 ¢Z B°L L L L L L 8 8 8 ] é & & é ot & L L L
ST ¢Z Z°o1 & é 6 or ot It Z1T St st Zt 2t 11 o1 ot 4 8 2] &
91 ¢Z S°01 Ol oOo° 1T €T &1 &I 9t 21 €1 21 Z1 OF 8 8 3 £ 3 ]
el ¢ 76 6 (2] SEE 5 SEE 3 S A SN 4 ¢ ST 41 2Z%v 11 11 8 L 2 S S S =]
i $¥Z +v°8 L L L e o1 21 €1 vr 21 O O & L L L 9 ? L
91 22 6°¢ L 8 8 or It Zt Z1r 91 Z1 3 8 & pa L ya 3
vt tvZ 9°8 8 8 8 6 [ A €1 1 £1T O &6 8 & L L v 7 L
€1 ¢ L°8 8 8 8 é ot 11 €1 £1 €1 06 6 é & = L L K4 L
T vZ v°8 8 e -] 6 LS S t1 1 £l & 6 3 L £ L L 7 2
o1 2 9°4L L 8 8 é 0F 0l 01 o1 o1 & S L L L g S S 9
0ot €1 0°6 8 8 é é & D 01 ¢ & é é é &
9 s 8°S . - - -
o1 o2 0°L 9 9 L 9 9 L L L o1 o1 4 8 L rA L L 9 9
t1 ¢Z €°8 5] 8 é or 11T €1 vt U 11 Oy 6 L 9 9 9 9 Q9 9
11 22 €°4 L L L é ) é 3 IT o1 8 8 ? 9 S s 7
8 tZ S°9 L L L 8 L L L L 8 B8 L L 9 9 9 ] S S
6 v v°9 9 L ra A L L L L ) é g L ?. 9 S 14 S S
ot tZ 9°&L ? ¥ L L L L L L L & o1 & ] & 8 L L L
XYW N 3AY £Z ZZ 1Z 0T &1 81 L1 91 ST 1 €1 <Z} IT 01 & 5] L 9
Z86T1 “1SNany 15d YHMOH

19820W3a

- WHdd NI /3AY ATIMH MO HNOH LY/IdISVd AS 3NOZD

VINMOSITYD *3TISHIAIY ~ HILNID HOMUYISIYM NOILNTIDd HIV ITIMILVLS

01 00

I

KRONKNN OND NG

NN O

< 0

9

N

[ig] N
]

MEANOGN ONDNN

NNNMNY

U]

VYUY YO

<

~ NIDO
S

WMOoeNIN S WU NN

NN NN

N

?
2
?
&

&
sZ

be]

NNOON

NON

X

u

NNO NN

N

COLLION

> OO NIND DN N]

ND N

X

NN

~ o

OO NY

S CWNN NN O
Ll o]

WANWNN

NN

N~

0 OO NN

<
Ll

NN O

— N

Avd



1982

IWCTOBER:.

LHEMOCRAT

CALIFORNIA

IDE S

“;

- RIVERS

CENTER

H

=T

(IR HRLY AVE/ IN FFHM

Fis

ON RESEAR
LR
HOLIR

1L I

L TRT/ZAT MO

WINE AT FY
BY DA

1ZUINE

1

STATE

DAY

rd
; OoNOM RV EVRL R e T [URS R Il - ™
< N U0 SRR o -GS W@ PO i < 0 o
L4 - -~ o
p
Ng < T TOT T ¢t T T~ < < < T < N -
4 NN NNNNN NN TN R R ET AN [N O
<
u>J -~ WO T WS ™ U e D OO S0 b ™~
wnnnnnnn-uuﬂeuunuﬂ-ea N
<< T T ¢ M T 00w o N NN 3 (N4 <
g’.- e T T (ROl ‘P NSO D T NS RE RS i) g N
{ "y
™~ M T Grm g Ny e o ¢ 0N T i
o™
— <W T pVroow oS NGO & (™ < o N
[} i
< niwn W BN R s SN O W VRIS B <
o]
L B U WD T RN RGN U NOOT S N TR I B < ur o W
- -
o2} ¥ O WU G GRS i I RN SRR B IR <
P P
~ N U e WG bl R R L] He o s O < AR eibe,
P — - T
) o N0 PORNT Ty B RS -G N0 RS- g O B < < g -
- - oy
u TN g D R T N P R NN N 0T < U o=
- -"-_:
< @ O W W U S0 b [N N N GRER < < Lo
b
) = Y] I3RS S Ty WO S N <« < W o

1!

o T Fn ST FU WL e o e
-—
- T T T (SIS SIS o S N TN @ T T T < = N
-t -
= < < 0 < LT U = o 0 X o TN
Ll -
bl Pl e < LT o< DT Tyt SO Iy e
Qo DI IR G [l ? YT e WD O
il
~ SR ] R R B R "G S < N 4 O T e
~ DR A YT T 0 T IR T AN LS B
u RO Mo IR I < O - (e
T
< N O DU A S IO s A R o oy O L] (W
-
o AR BAK] T ¢ T T SR o 0 T — 0N [UReR
B
o~ M < TS < N ERCRER IS ] - i T T~
™l
- DR B <t Tt T o N U o o g0 - 1] q";-'\
=
< DR IS o m e T o N0 o N T — < N
8} >
- YD O NDor T — T W SNDYT - T 0N >Z2 <
- - — - O RS R RS IR ISR <& b=

Qs

-



1982

JULY,

DEMOCRAT

CALLITORNIA

“IE »

-~

R

RIVE

CENTER
FFB

‘H

£/ IN

HOWUR .FST

STATEWIDE AIR POLLUTION RESEARI

SULFUR DIOXINE/ VMOURLY AVERA

<

DAY

z
E SoWw WMIPOoONSe &2000 SO0O0O SO000C0O O -
> SoOW SCcCeC SooCS WwowmK WwHWWe ce o
q - -t - - - N vt ot - - - - o N
=
(G N4 L . U] ¢ g ¢S )t QT - - I o < N
r4 o N NN NN KN NONNNN NONMNN NNNNN ~N ll?
)
lg S = O L i O N U] SMONG N = ON nwoe ™ ~N < <
*» 8 8 L] L . . . = 8 . . s o . A & e . . L] L
2 Sl BBeP® SHNmg SHO=mN —0HON= - N
t
] SOoOWm N o [« ey Reie] [= e NeNeiw] oo o (= Nalﬁ
Qj SoOW nwInnno S oWmo o [*ReReRe o] SOoO o < ﬂgllh
¢
R SOow nnomo SoWMo o SNOCO D oo o (=] Ngiﬂ
g SO v e O S oo o SO o nNoSowmoe < Ng‘h'.-
G Sonm WNPRS ooOmMoS SINOoCS WoOOoOWS O N g1
-t
o Som HeWw@Ro Sowmoo SwnymBmos NHoSodo O ™ g "]
-4
~ SHi? BErERno SWwowmS Sonwin HNnoNo =g L e
- - -t N —
~ S U STWHN o S Moo o SoUmnmo SO Uyl [y =]
-t — e Ll R - - N e
" oW oSS SoWmMo o TR ] SN W W gl NOMo
- - - ] - - NN
< (=} 'g) Ve no SO0 O SInNoW SMINnoS o 'g] N NO
- - o~ - -~ o™
@] S OW O wnwminy Snoos owowmin SWo |g] 'y} 9} g ['p)
-
™~ L] O nemny Soodn SIS S o oWomoS W0 N 3
-t ~— N
- S O o wnnmBpy Sooowm SINSoC Sworros O N:{&u’:
- .
< gl (e N /I g [o e NN Y] SO o SoWwoww o ) g ['p]
- .
[ (o 'H] i nin o [« ooy Y] NS o NNy o [y [ =]
- N~
[as) oW NN oWw o OO O (= RwXale) ocWwOoOo o U NOO
—t N -
~ ow DN w [*ReleRe o] S OoT oo [eReNoRe i) < - 0
5 < W W SO0 SooOT O 20000 (=] Ht‘&lﬁ
['y) oW DNt C.‘JC-C'OC' SO o0 SMOT O ['¥] Nglﬁ
< : om MK oSS o0ooo0 SWoOoOo o Ngu’)
] . oW VN nn [*NeReN ool SOoo O SWoo o o Nglﬁ
&~ oW WWIOWI SCoooC SCO00 QWOooo O N
- oW WwW 0SS S oOCooO TWoCS O Ngm
¥
[~ i [<R')) NHnHnw SOoOOWO SOO0O0 SOO00 0 (=] Nglﬂ
w >
Lol NUR g8 7] OCNDOO —“NMm<T D N O - NN ONOO O - >z4qQ
- ettt = N O NNNNN NNNNG O < X



Z
;_ [oNoNoXwle] [oNeReXeNe] [*ReRwNeRel ST O0O [ RN eFo e S oTOC o <
N > SNNno NN WNOoIN (oo RoNoRe) onNnoSwo VoS MmOC O [N N v RY N O [ ReRe}
[os] < N -~ - - — - N
o h =
-
mMedee TSI SIS T VI IST IIrAOT T TTT &
QE z NONNNN N NN~ N NNNENN NNNNN NN~ ™ F{NNl‘iN o
O
53]
% g NONDOO VIO« OWOOO ONODWO BINSOT S OITEMN 0N
L u g NoSis 83388 92238 39806 WmmoS STSS - S N
g
@xow
ow R [oNeNeoNoRe] SINTO O ST OO0 [eeoXeRoiNe] <o oo SDO0oO0Mm Dglﬁ
o
&
] s [eRoReReoRw SOoOOT O o eoNeNeoXe) [eRsReReRe) ® O 2O S oo N O%Iﬂ
\
; SOTOO SQINOO O [N eRoN N e o N sReRelle] ™o (o3 w) e e Rwl iyl O%u‘;
3 )
(< ¢
E L:J‘ N oonNo SOSo O SO0 0O o (oo el el M (o] S oOom «%m
¢ y
z
= 6 oo SNoOoO Soo0O0 SO00O0 WMNOOO ToODOoW “go
- )
3
D N oy [PReReReoN ] [l v NeRoNe] OSSO o NSO 0 ST OO M (\IS_/O
- -— - 1) wt
w
-
—
[47]
< ~ [P ReRoNIp Ry Wwooo o s oNeNe Nl [yR RN w] SO O > TO0 O N0
>
bt
@« ~0 S INOoN noo < SOTO00O SINoOWO T oMo T D OO O (DRG]
— [ — - ~ (N
i
e o] p] NoCOoOoW v o O e lv NN ol e] SWNoOo o v owm < RN uRe N N oM
51 o -~ - - N —
b o
=z
w z < [eR«RoRoXe] v oW i3 SOCoC o SMO T O < OMm Lo ol RUReis] —~ O
) — -— : - N~
T~
T ow & oOo0o oo D o000 OO0 OO0 O S TTOO S On
[oeg Ll -
< <
w i
U 33} o ™~ < [eXwXe) (o e Rw] o [P ReN o] S OO0 O <O < lele e ReNe] o 00O
1] > is) — ™~
joa < .
=z > Ve
S J >
— “ w] — e NeoRoReRv] [N e Xe] le] o vieN e e 5SSO D el s R < wiioNelvwiNe) (o Nel
- 3 I = 0
oD o
J T
] o 0O60C0S COoO o O0O000 COO0OO0C OO O ToOMO s om
-___x g - N
=
i - vy elleNoRoRw) [vNeRwiellel [l el e Ne e 2000 C (el < e eReRy el oM
— b3 N
< [wj
—
W ®m SCoo00 000OCoS OCS0OCO OO0OC OO0 O COQOOOC ogo
-
2 v}
w N ™~ s oRoNeoRe) [ eele o] SO OoOC o [N ReRo el (e oRs] < oSO 0 sRONe]
- - N
< ]
= Y]
U 0 S 0000 o N ol el eile] [oReReNoNe] SOToOOC OO0 bo] [e RN oo Ne] OQ‘O
¢
Fpl OOOCO [eReoReRe o] [oRvReEol o) SOCOO T OO o DOOC O Og‘o
< [eNeNoRoXw] S oOOT O [oReReNe e [*RoNeNo Nl [eeN o) < OO0COC OQ\‘O
¢
™ [ ReReole] [oNwleReile] S OoO o O 0000 < OO (=] [oReReNeRe] O&O
N O 0000 SOC0CO0 OTCOCOC SO0CO oo < [oNeRwie ol ogo
]
- NOoOSOO OO0 O OVOOCC OQCcO0O0 OO0 < leNeNeoReRel Oglﬂ
< nNoooeo [oNeoRwRoNp) SCOC O SO00 0 ooOo < [eNeRoRe N o] Ogh’:
> wi >
<< -“NMSID ONDRNO - N0 N ONDORO —~NO ONDODOO >Z§
a s et et = N O NNNNN NNNNO I
TRImET TS D R R L

e P Y N Y ATE b T BT e A R VA e VRS KT B B ST $4 R T e A T3 N WA T At W e WY e M e Y T P AT e W




ST P4 S S = 01 ol [} SEE=0 SR SRS SR N ) SR [} = B O 0 Q 0 0 O 0 124 XU
1€ 8EL 1 | SORNNN £ 4 1 | 1 T e S ) £ | 83 iz e TE 1= | RIS | £ N

L 3°0 0 0 1 i | ¢ Z = = I 0 0 [} i} [} 0 8} b} 0 0 0 0 0 any
(32 4 v A1 o [ [ 3 OF 01 [ 0 0 0 O ] Q O O O 0 [} 0 0 0 [a] [} 0 183
[ vZ 0 0 0 0 0 0 (8] < [ Q [b] (%) O O O (4] ) 0 (8] O (3] O (3] 0 Q o
3 vZ t°0 0 0 0 (3] 0 0 0 0 5 5 ] 0 0 (i) 0 0 0 O 0 0 Q 0 (u] 0 ¥l
Qi v PAR ¢ (5} (8] QO [ [n) (3} [ [ o 0T 0 (] 0 (8} 0 (%] (8] O O O (3] (8] 0 O 87
0ot 2 £°1 0 0 0 0 P o S [} S 0 0 0 O O O I3} 0 0 Q 0 0 0 0 0 L2
071 vz 30 (3] 0 (3] (] 0O 0 D Ol vy O (] 0 ) [§] O [§] O 3} [§] Q 0 O O O 2
St €2 &0 0 0 0 0 O ) (5] 0 [ [ § 0O (3] (8] 0 Q) [¥] 0 0 O 0O O [(§] [¥] Q7
S 2 ZT°O 0 0 (3] 0 Q (3} 0 [ 0 0 0 O (W} 0 [x] (1] 0 0 O 0 [R] O (¥ (] vz
0 ¢Z O0°0 0 [¥] 0 Q 0 0 O (s} O O (5} 3} O [h] 8] O 0 0 0 (2} 0 0 O [h} [
S v Z°0 0O 0 (1] (] 0 0 (] O 5 (8] 3] O ] [§] 0 (&) 0 O O 8] (¢ 0 0 (8] P
S tZ 3°0 0 0 0 0 5 5 5 5 0 0 0 () 0 Q O (%) ) O 0 ¥ 0 0 0 0 | gt
ST vZ s°1 0 0 0 5 5 5 5 ST 0 0 0 0 [ Q 3] (&} 0 0 Q [5) ) O 0 D} (1t
S vZ 92°0 (%] 0 0 S [ 0 o 0 () (3] Q 0 0 0 Q 0 0 0 O 0 (5] (8] 0 (5] &1
S €z 270 0 i) ) 0 Q 3] 0 o (3] O 0 O 5] Ih) 0 ) O 0 O [a) 0 O 0 a1
[ Z [/ [n] (¥ (¥} 0 O O 0 [ o [} O 0 0 0O ) 0 (] (3] O %) O Q (§] (3] &\
D A 70 [»] O 0 O O (0] o o [ O [¥] ) O ] (h] O O (8] Q [h) O 8] ) O 31
S vZ O Q 0 [»] O (v 0 [ [ Q (] Q (¥] 0 (0] 4] 0 3] Q (] Q) O 0 O ) (=3 §
5 vz Z2°0 0 0 0 0 (] 0 [ 0 a 0 0 [b] 0 0 0 Q 0 0 O Q 0 0 0 0 vi
S ez Z°0 0 0 0 ) (s} 3] 0 [x] ) o O 3] 0 (8] ¥} 0 0 O Q 0 ] O O =1
S < v-0 ] ] ] 0 O 0 O o [ (v} (3] 0 0 0 (8] (W] 0 0 0 ¥ 0 (4] (%] O Pl §
o1 vZ 1°Z 0 0 (s 0 0 [a} 0 DS ol 01T o1l 5 (i} O % % 0 O 0 0 0 O ] 3] It
S vZ 0°} 0 0 0 b} 0 5 5 5 a 0 O 0 (0} o 0 (&} (8} 0 O O 0 [} 0 (DR
0o tvZ 2°0 0 0 0 (5] [b] 0 0 0 [~ 0or 5 0 O Q O (5] [¥] (a] [a] 0 0 0 0 &

S ¥Z ©°0O 0 (%] 0 [¥] [y} (3] O 0 (n} [ [ 0 0 (8] (2] (3] 0 0 O 0 (8 0 0 ]

o vZ 3°0 (3] 0 0 (3] [»] O (8] 0 o [ L4 (3] 0 [§] (4] [¥) (8] [¥] (8] [h] 0 QO [ VA

[~ vZ O°1 P (¥] 0 (3] 0 [x] [y [y S [ [ P (3] [a] 0 Q [n] (4] O Q O (8] ¥} O 7

o1 g2 2Z°¢ 0 S S S S = or o1 5 0 ] 0 0 0 0 0 0 0 O 0 0 O 0 S

orT ZZ 1°1 0 0 0 0 0 0 a3 a 01 5 (5] (3] 0 O 0 0 0 0 0 0 O 0 [

S vZ ¢v°0 0 ) 0 0 0 (] 3} 0 o = 0 0 0 0 0 [} 0 0 (] Q 0 (] 0 0 £

P vz 0 O 0 0 O 0 0 0 0 [ S 0 0 0 ] O 0 0 ] 0 0 ] O O 0O pad

o vyZ 2°0 0 0 0 0 0 0 0 (3} O [~ [ 0 (] (3] [ DN O O 0 0 0 (&) (3] 0 1

XYW N 3NV £z z2 12 o2 &1 31 LY 21 51 tl = 1T ol & B4 4 7 1 v = s I 0

ZR6T fL13NoNY MoH Avil

LYHIDWNT
gt NI ZZ99MAAY ATMNON /2T TX0D I HOsineE

NOTIOTTI MTY SniTaLy L

YINMDALI I CAATEMAATY ~ MIINID HIYYI



1982

OCTOBER,

DEMOCRAT

CALIFORNIA

SIn

N

RIV

\

NTES

cH CE

A

el

A FhER DIOXTDE/ HOURLY NAVERAGE/ IN FI8
HOUR

TOATEWIDNE ALK FOLLUTTUN RESEAS

o

oAy

MIN
QO
Q
O
[¢]
QO
Q
Q
[e]
QO
C
Q
QO
Q
[
QO
[&
C
Q
Q
(o]
O
Q
¢
Q
¢
{
[
Q

U Wwin 8w W mHao

O Soown WoOWo T WSSOSO OD NN
- - e e o e o - - Cd

24
2
2
z4
2
2
24
2
4
2
24
24
24
2z
1
<]

~N

AVE N MAX

24
24
Z

2

24
24
24
24

0.0 24
7
7
t 4
Z.8
7
&
o
]

~NO N0 < W~ e [P eReRe e ~ g
s e o © 8 9 & 3 ® @ o o o o & ® © s 8 ® 9 o & 5 @ . o
YAV Ea e - SO0 N NGO oL O b ST T oo f ) - <
[N, HOOoS O [CReReRv e} o oMo (el p e e SOoTC < MR 'E

QO
0
Q
C
z
&

™ TRV EeReRQl woooT O S W wvono o <o U

mmoo®m Mo

O
0
b}
C

S
5
5l
&
O
0
O
QO
Q
(0

O
4]
>
&

g

< Voo™ (el e o iie} (=GN Y] Lo OR e e SO0 < N w9
o8 - hal N o=
o IR YNV ReRY [ ol s el TOE o] e R Y R w] SToTo < < M
-— - - —_ - R
o oo HSoOWMoO TwueT o PR O Ty e ] ST ToT D U 0
- - - — -t — - N o~
NSNS (9 = Wl O S ooT O (el PR e Lo ooSS ST Wy o~
- - — e — e = 4 o=
g DopHE mmoems S0 om o Hpl eIy e GocoS ST B
- - — e et e — - TN e
u I Ry HMmoo T R ReR ] Wy ST T (olie N
- - o N -
< [ TR o] [s NNl S0 Z oo oo Z 2 oL T
— — o T4 ot
o S omnmnS Soo9oT TTooo SEoo D oo oes oo - N O
-t -— O v
N oMM [olieo s uilel fo s Naltw) (el y e R lodRelRuila e =z A
-— —
- S oMM D (ol wlie e} el wiie] (=l y o ] ST o D D
-t - 8 w=
= S oM™ oo fei e il el S ow oo [oNel YT
- 8]
Py S omnn T o090 o oo o T D T T - N
P
o> oMo O P el e e ) Paw e e w] o T T o ooz Politet N T
[
~ oo D s iv ol TS 2 T T T T3 23 N
T
= wiieReRo e} R s Re oo oMz ST oW 2T T TT >z =
Y oMo O wilalle Yol el o Ke Ry e S o o ool wRvie] Pl — NG
o
< oMo o [olbe e R ie) SLomD (el s Rl s el w el e ie] wibe} - PN
4
) SomMmoO o SO S o oM SnTwm o oo o folel — y‘\ el
o™
™ sRvEvEele] s N eoXeite} TSm0 SWow o 200D o T — N
™~
- o000 RN X e < S oW D (e e uiiw] T b ;\ u
4
< [>ReoRwRoliw] R ReRwXeiie} [oRyReRiyRe] S oun T [ee e el w] [ - (Y\\ v
N
o . R 2 _ _ L >
- N S MNOUE O -y Sy e D &N D E D — T 's] R UR G - >Z g
- et e - N R R I I A I I S R B < by



[ 3°0 0 0 0 [3) 0 (3] & < < 0 0 0 0 0 0 0 0 0 0 (o] 0 (o] (] (o] XYW

LT 538 LT LY LY LY LT L] 2T 91 91 Sr1 ST ST vt 921 91 91 91 91 21 QI 91 91 91 91 N

0 (5} 00 0 0 0 0 [b] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 v} ny
0 (8] vz 0O°0 0O 0O b] 0 0O (¥} 0 Q (s} (v} Q Q Q O 0 O 0 0 O O (o] Q (W) O 1€
[a} 0 tZ 0°0 0 0 0 0 0 0 0 0 0 0 0 O Q Q 0 0 0 [v] 0 (o] o (o] (o] 0 og
0 Z 38 3°0 0 0 0 0 () 0 < i ) &6Z
8Z

LZ

LA
SZ
1 24
€2
(0] 0 IT 0°0 4] 0 0 (2] (8] 0 (o] (o} o 0 (o} ZZ
0 () v 0°0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 (o] (o] 0 o 1z
0 0 vZ 0°0 0o, O 0 0 (] 0 0 0 0 0 0 0 0 (] (V] 0 0 0 0 0 (o] (o] 0 o] 0oz
0 0 ¥Z 00 0 0 0 0 0 0 0 () ] (3] ()] 0 0 0 (4] (3} b [»] 0. 0O Q 0 (s} 0 &1
0 0 vYZ 0°0 0 0 0 0 0 O (o] 0 0 (o} 0 0 0 0 0 0 0 0 -0 0 0 (o] 0 (o] 81
0 0 vz 00 0 0 0 0 O 0 0 0 0 0 0 0 (] 0 0 O 0 0 0 0 ] 0 0 o LY
0 0 £Z 00 () 0 0 0 0 O 0 () Q 0 0 0 0 Q 0 3] 0 0 o O ] (o] (] 1
(o] (] vZ 0°0 0 (o] 0 0 0 0 0 (o) 0 0 0 o (o] 0 0 0 0 0 0 0 0 (o} (o] (o] Sl
() 0 vZ 070 0 0 (o] 0 0 0 0 0 0 0 0 0 0 O 0 [») 0 0 0 0 () (o]} Q o] vy
0 0 vZ 0°0 0 0 0 0 0 (o] 0 0 b} 0 0 0 0 0 Q 0 o 0 0 0 0 o 0 0 €1
(o} 0 ¥Z 0°0 0 ] 0 0 QO 0 0 4] 0 0 0 (] 0 0 0 0 0 (o] 0 o -0 0 0 (o] Zt
0 0 vZ 00 0 0 0 0 [»] 0 0 0 0 0 0 0 Q 0O 0 0 0 (o] (o] 0o -0 0 (o] (V] 19
0 0 vtz 0°0 0 0 0 0 0 0 0 0 0 0 (3] 0 (3] 0 0 [v] [b] 0 o} 0 [»] 0 0 (o] (02 ¢
0 0 ¥Z 0°0 0 (o} 0 0 0 0 0 0 0O 0 0O 0 (] 0 0 0 0 0 0 0 (] (o] 0 o é
0 € L v o (o] 0 0 0 0 0 e 8
L

9

PR m

4

€

Z

4

NIW XYW N 3JAY €2 ZZ 12 OZ &1 81 LT 2T 51 1 21 21 IT o1 & 8 L 2 S v £ Z ¢ ]

3461 AT 154 MNOH ’ AV

HY3d ATIMIHS .
. QGald NI /7399MIAY ATMOOH /201X 10 YAdmsS

YINYOAITYD *3TISHIAIM — HILNID HIMYISAY NOILNTI0H MIv 3TIMILVLS

N P



1982

/

SEF -
FTEMBER,

HIRLEY FEA
..)'

CALIFORNIA

FFB

IN

t
JOLIRLLY AVER
| CIRAGE /
HOUR FST

STATE
“WIDE
= AIR
SULLF UK o
JFUR THLC o
m ESEARCH
‘H CEN’
fER
- RIVE
REZID
E,

DAY

MIN

AVE
E N MAX

z
1 22 22

20

19

18

17

11

10

D]

™M

24

0.0

O
(¢} O QO
(4]

O

O

Q

QO

[eXeRejel

5
10
QO
S

23
24
24
24

1.5

C
o o o
¢ o0 o
Q ) o
S 08
e

o]
Q
¢}
O

(¢]
O
O

's]

10
Q
S

'e}

10
O

[¢]
=
)
Q
=
1]

s

Q
O

(@]
O
¢
(4

(@]
«
C
Q

(6]
QO
C

O

(
O
Q
[¢)

SOO00

[eReReole)

o000

[oReReoRo]

[eNeNoie]

[eXeoR el

NOeTW

Q
(@)
[¢]
(@]

24 0

0.2 24
0.0

0.0 54
0.6 24

(4]
Q

¢}
@] Q

Q

O
Q
(¢}

O

Q

Q
¢
O

¢}
O
QO
¢}

Q
Q
O O E:

O
O
¢}

8]
[¢]

O
[¢] O
O QO

O

Q

o]

g}

in

Q

Q

(€]

0.0 24

QO

O

(d]

[¢] Q

4]

[¢]

QO

Q
C
) Q (]
(]

Q

o

0 F 0"

Q

11

24
24

0.4
0.2
2.1

O
(o]

Q
Q

(@]
Q

(¢]
0

O
(o]

O
Q

O

(&)

«
O

Q
4]

Q

|'y]

24

Q

O

n

Q

Q

O

¢

Q

Q

i)

O

v

(<

(&)

'z}

Q

Q O

Q

o

6]

i'g]

Q

QO

O

(6]

Q

(]

O

iyl

O

oO0oMNOo

(=R eRelie;

12
13
14
15

Q

'

0

QO

O

Q

[¢]

e}

U

o]

iy}

Q

16
17
i8
19

20

Q
Q

]

Q

<

o

1y]

gl

™

h g

U

o

0.1

Q.

6]

O

(0]

¢}

Q

]

QO

O

Q

Q

(@]

Q

¢}

(a1l

™

(Y]

L]

0

24

o

o

24
24

0,0
0.0
1.

(@) ¢
) [e] (4
o o

Q

[¢)
o

QO
Q Q Q
O
Q

Q

[d] O

Q

O
[¢]

Q
O

QO
I

24

Q

Q)

™

b

9}

Q

Q

23
4

0.0
Q

C
Q

0
O

C
O

0
Q

«
(¢}

O

C
O

o]
Q

QO
Q

OO0 O

24
25

Q]

©

(¢]
O

O

O

o

o)

V]

(S

[P

O

Q

4]

O

24

0.2

™

Q

(¢]

O

[¢)

(6]

Q

Q

Q

Q

03

0

Q
Q

o

718 3;

(¢}

0.4
0.0

0.7

Q
O
30

[¢]
(6]
(¢}
20

O
¢}
O

o o

Q

O
Q

Q
Q

QO
(¢}
O O 8

Q

Q

O

Q

¢ o
[e]
@)

0

AVE

30

W
0

=]
™

b

V]

¢

™~

Zr
™

b=l
™

Q
™

10

™

i¢]

s

s

g

'p]

W

10

10

v

'y)

['y]

['y]

[p]

n

on

y]

on

I\

om

™

o
mw



OO0 ©OTOC

St z°1 0 0 0 0 = S 5 5 S =3 S [3) 0 s} 0 0 Q [} 0 0 0 3} 0 0 X
[T A A~ vz tvZ 2 Zz zZ €2 ZZ YT EE £Z £Z v A = Z vz tvZI vl vz tvZ Z ¥Z vZ btz N
> | A0] 0 0 0 0 0 0 L4 A z £ T 0 h] ) 0 0 ) 0 0 0 0 0 0 0 JAY
0 7z 0°0O (3} 0 0 4} O (4] ) 0 0 0O 0 O (9] 0 O O O %] 1] 0O O 3] (3] (N 1=
Q vz ©0°0 0 0 0 0 0 0 O [y 0 ) Q ) 0 0 0 0 0 QO 0 0 0 0 0 0 05
0 vZ 0O°0 Q Q Q (8] 0 (v} 0 (o] 0 QO [} (] 0 (1} ) O %] 0 [»] 0 [s] O [} (2] =
(] v 0O°0 0O 8] Q [¥] ] 0 0 3] 0 0 0 (] O (8] 0 0 O O [a] (»] 0 0O ()] (a] 37
S vz 370 0 0 0 0 0 0 5 5 5 0 0 4] O 0 ) O [y 0O 0 0 0 Q 0 0 24
[ v 9°0 0 (4] [»] 0 0 (3] O [ o 5 O O (%] 3] )] O 3] [a) [a] Q O (] [n] 0 QT
S £Z Z°0 (o] 0 0 0 O 0O 5} 0 b 0 0 0 0 0 0 (%] 0 0 0 0 0 0 0 o7
0 v 00 0O 0 b} 0 O ) [b] 0 0 0 (3] O O O () 0 (2] 0 O O 0 (3} 0 0 z
3] vtZ 0°0 0 0 D] 0 O 0 (4] 0 0 (8] (3] 0 0 [y) 0 ) 0 [y ) 0 0 ) O 0 o7
(=3 bid L°0 0 O (¥ (3] O (] 0 < [ o 0 ] 0 (3] 0 ] 0 Q 0 0 O 0 0 ] ot
a vZ B8°0 0 0 0 0 0 0 S 5 5 a 3} 0 0 0 0 0 0 0 0 0 0 0 0 0 | &4
S vz €°1 D] ] 0 0 S S S S 5 S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0z
0 i 0°0 0 O ) 0 O 0 D} b} 0 0 0 0 0 0 61
31
L1
97
St
v
(g |
0 11 0°0 0 0 0 0 0 0 0 0 s} 0 0 Z
S vz 2°0 0 0 0 0 0 0 0 0 S o % (] O 0 0 (] 0 0 0 O 0 0 b} 0 Ti
[3) vZ 0°0 0 0 0 0 0 0 0 0 0 () 0 O 0 0 0 0 0 0 0 0 0 0 0 0 01
sl vZ £°1 o 0 (V] 0 0 0 o} 5 S =3 B 0 0 0 (s} 0 0 0 (6] 0 0 [} 0 0 é
0o ¢vZ 8B°0 0 Q o] 0 0 0 0 0 o [53 S 0 (W) 0 0 [b) (] 0 0 (o] [a 0 0 0 [=]
S v O 0 Q 0 0 0 0 [¥] 0 5 S 0 0 0 [} 0 [} 0 0 0 0 0 0 Q 0 L
0 vtz oO°0 0 (0] ] 0 (3] 0 0 (3] [b] Q 0 0 0 0 0 0 0 0 0 ) i) 0 (s} 0 2
S vz 0°1 0 0 0 0 S S S S 5 0 (2] 0 (8] (] 0O O 0 0 0 0 0 O 0 (s} 5
€ 61 Z°0 0 [o] (¥] (3] 0 = O 0 5] 0 0 ) 0 0 0 0 [») Q 0 v
0 vZ 0°0 Q 0 0 0 0 Q 0 0 0 0 O 0 Q 0 (3] 0 Q 0 0 0 (8] 0 0 (o] £
] vz ©°0 O (¥] 0 (4] 0 0 0 Q 0 0 (3 0 O 0 0 0 0O O 0 QO [x] 0 O 0 z
0 vz 0°0 0 [} 0 0 v} 0 0 [} 0 0 0 () [a} 0 0 0 0 0 Q) 0 0 5} 0 0 T
XUW N 3AY sz zZZ 1T 02 41 31 V2 SEEE-2 S-S SR 2 SEEO% SR § | 2 S 0 SR i L 7 a v = = 1 0
Z36T  CLSNINY LS54 MNOH ) AYd

HY3d ADWIHE
G4 NI /739UMIAY AWNDH ZETTXO DI MN4INS

YINYOATIIYD CIATSMIAATY — HILNIDY HIMUDEIAM NOTIOTI0 MIY FIIMILYLS



S O leReReRo]

MIN
Q
(¢]
O
¢
(¢
(4]
(o]
(]
QO
QO
(4]
8]
(o]
O
o
0
0
4
Q
(¢}
O
O
(o]
O

Q
(¢

3
4]

(VRN eR G WO M

O
0
0
O
o]
0
O
)
(a]
0

< - i
™N

1982

N MAX
4
4
4
z
11
4
24
4
4

24
2
Z
2
z
2
z
2
i1
L4O0

T FTIIT < Tt
L: NN NNN NNNN NN NNN
;u - -~ - - o~ e -~ ) o~ o "~ - .-
fagie] w o900 ©OT00C O oT D NGNS SONVOMDN <R [} ¢
- D R R I I I R O S . e
L= QO SCooo Soo00Y OCoO00 —=S0mD SOT-O ST <> =
]
> O
LLJ o~ - -~ - - e - - - — e — - - o - - -
- o o000 OCoO0 Do o O OooOOoT OO0 Or < = YR
o N &
—
=z - . mm e e e o -
i3} 08 iR oNeRe el SooC o Qe < Lo e w U be] oo v < SN o
N R
- ol wlbell ool el vReNelw) <o O b} [ ==l u e oMWY po’ S nw
o~ ™
<
—
= o [N eeRe o] ST ToOo [s R ] 7 ST oMo SO Mmo L) <M

Y
Il
pa
~

CALIFOF

14
(%
0
(
C
C
¢
[
O
0
Q
(
C
(d]
O
4}
C
3
O
[¢]
O
2
(
1

)
)
4

1€
C
C
G
(
[
O
C
(C
0
O
[¢]
[
O
.
i)
[
(
O
(4]
C
C
1

ERSTIDE,

~ SO T O SooOoCo OO < b oSS oo =] (o TR
L -~ N
>
—
= ~ feli e e R i) S SoOT O o0 < [P eiRe N uite] ST oMo < (o Ta R ¥
- o™
i
s Q T o s R eN e el S oOoC o [ R sl ] < ol IR Rl TS D b [N
w o - 4
- o
z - -~ - - -~ - e - - _— - _— - - -
i =z < [ we e M w] pepe el Je o S < DGR ) e - =
e} —
el ~ - ~ - - -
i ) ool o - [N e < T o Tm i
o o -
< Z
W= - - - - - o - = - ~ e
Xy - < oo o T fegpugbe e < 2o T o e = SRS
= > - T
il < -
z > =
- =2 = - ~ - -~ - - - - PR -~ = - - -
— = o At sl eie e o] oo T =TT > om o - L=
- = [ et
p —
- = - . .
_J = hudile SR el B ) felfeNeNoite) oo O T oM Pt Ca Ny M) L) - 3 T
b ~ - ey
; - -~ - - - - - - - - - - - -
£ - i >SS Degtait e e e =T e el el (=R tRegied =3 LT
— > [
[so pu
i
L = bl el e e e el oo R o] oo D LSS D e e Pl
=
3 : - - - - - - - - -~ R e i N - e e = — -
5 — ~ > oS0 [epaieiiaip e e e e =S e T . jo i)
-
< s}
- o
iy} ) ol e e Rule: o e ReNwiRe] folaie] oo RoReie fo el e e e falie) oo T
™
-
L3 SO0 ST ToO 0 (ol s e] (el ibal el o) oo MmO Lo b Ty )
o~
< oSO D0 [ o Nalie] "Rl ) Py e e ) < T T M D Pee Lo Iy
[
o oo o) lelioRoRoil o] S oo ST oo C oo oo Z D ST
R
e ST oo o (R R R e o9 oo CT loR oo o) palie] TN
™
- [*NeReEole] o e iRl e ] oo Ro el e DD O >0 C o Pl =] P A
<
o] 2 0o003o T o000 0 OO0 0oC Moo T D po e lie N e e il

LAY
1

NN NOND - U 0
- - —

AVE
N
MAX




e E % g ™A A

S B % R A

7 9°0b Lt St tb vy Ot ST ST ZE ZZ SE 88 &b 1’44 S =22 8 vy 95 Z9 09 65 S8 05 8¢ Xoud
£ cs £ £ € € € £ e z Z z Zz z z Zz A Zz z Z Zz Zz Z Zz z Zz N
3Z Z5 Z6S Gt ZY v Zv P& ZE 02 02 £Z ZE2 S8 42 L8 S £ g2 52 8¢v yS 05 0S5 8t +tvv 9 vy
T I vZ °0v Zv v £ O TE &2 L7 LT 9z BT Zo bo 2 pS EE 22 b 9s 2?7 09 &5 S5 05 8t 1<
GZ LYt vZ &£°LE Lb St bb Z¢ 9 Z£ 1€ ZT& ZE£ SE  BE £ 4 by £ ZE& B8Z SZ Ot cy Ot It Iy BE b (04
22 v L A°8E v B8BE 2 v O 5 2 ' 62
82
LZ
oz
S
vZ
£Z
zZ
1z
oz
’ &1
. 8t
LY
A
ST
I
N 1R §
‘ FA
1 8
ot
é
8
L
~ 9
S
b
£
Z
T

NIW XUl N 3AY £Z ZZ 12 0T &1 81 L1 91T ST 1 21 Z% IT 01 & 3 L 2 S 14 £ Z 1 0
Z84T AN 1S MNOH Ava

HYAd ATTMIHS
MIV INIIAWY “ALIIIWNH IATLYTIENM ANTIYIA
YINMOATI YD “3AISHIAAIM — MILNID HOMYISIY NDITLATIDd MIY AIIMALYLS i
i
ATy P O R A W YU Y LV IP U SOy i PV, 177 PIr Sxhe N N




Ly

?Z
001

001
0100

06
LY
ov
EE
81

A
L5
083
=3
€8

ve
1 4%
.34
ka4
LE

S
0L

A
A

ti
Z1

=
81

NIW

001
Lz
2L

0071
001
007
00T
(o]p] ¢

00T
38
0L
(034
LYy

95
007
001
vé
0071

0071
010} ¢
6L -
Zs

Sé

0g
87
Z5
2€
v

XYW

2841

001

0T00T
209 SZ
L2797
vz E°Z9 ¢tb
2T 0001 001
vZ 0001 001
vZ 0°00T 001
vZ 0001 001
vZ v°8& 001
vZ 1°vL LL
6 vOs 9P
L L°GE
vtZ 42 BE
v L7LE =
vz o0'18 L5
vtz <Z°S& 0071
b1 VL9 06
Bl E£°'¥6
vZ S5°96 001
vZ 9'6L 001
ST S5 84
S 2 6v
0Z ¢v°'G59
¥Z 9°68 001
9 L°08 98
L1 93¢
vZ 0°'52 Z9
vZ 7°8Z2 0OZ
vZ 1°vZ Zz
vZ LTl 61
vZ £°'¢cE s
£€Z G&°sZ 51
vz 192 1<
N 3AY €
‘YIIWILd3S

N0t
o4
99

9Z

[DIpR¢
Q0T
Q0T
001

001

€L

007
vé

(SRS
84
YL

001
88

LS
(o
81
8v
91
ZZ

zZ

AY3d A3THIHS

00T 001 007
gZ SZ 9Z
3" sy 37
L € Z9
00T 00T 00T
00T 00T 00T
00T 00T 007
NDOT 00T 00T
00T 00T 001
gL L £
8y S5 0L
SE vE Z%
oy 0S8 tvtb
£9 97 86
G4 001 001
046 08 ZL
001 001 96
94 €& 18
vL 6L 0OL
Z5
¥¢ 88 98
8 84 BL
8y £Z2 22
oy Ov Zv
Z g 05
v Z1 92
2t 8¢ I
a1 zZZ o0g
ZZ 0Z Ze
12 0Z 67
YINYMOLAIOYD

00T 00T Q01
<z RZT  LZ
LA 37 09
9L 19 29
00T 00T 001
0071 O01 001
001 00T 001
001 NOT 00T
001 00T 007
vL [ 3
75 2t 8¢
(b vZ o2
S ?5 15
&L 97 0L
vé 08 &8
9 zZ9y B89
£ 9L
26 88 08
99 ¢S ¢S
LS 9 6
ey 0t 8c£
8L AT AY
0L
K47
(014 31 0Z
2E e LZ
3Z o ZE
FA s ES
ot BT LE
ZE 8¢ zZE
v [0 = 5%
81 LT 91
‘3TISUINIY -

0071
7

65

09

00T
00T
00r1
00T

[bIv]S
0g
ot

LY
8L
93
K24
VL

09

o

<

oz

e
<~

0
<

o
g

-
D=

MIV LNITHWY

MILNID HINYI33Y NOILNTI04

001
9
L0

Z9
007
64
[pI0R}
001

0OT
<3

o1}
-

St
z3
(311

=1
56
83

LS
05

45
0g
37
0L

LT

(@)
T

)

=

0071
LZ
07

9S

0ot
[pIn]¢
o0t
[aIbR¢

001

P4
<

e

ov
0L
6
ot
0071

0071
88
05
Ly

v

19

02
(034
vy
0g
Te

001
LE

3
431

&5

007
[RIsR
0071
001

00T

03

v

LT
T4
96
34
00T

001
144
0s
A%
X

0o1
?Z
07

00T
Q01
001

00T
3

124

<
— - V)

vi
Sy
1514
&1
124

|

1534 UNDH

CALTITWAH

00T 00T
KA =T
0y 9
A TA
OOT 00T
001 0071
00T VOT
Q0T 001
03 34
[0 T
0 ZZ
09 823
00T Q0T
73

00T QOT1
OOT 00T
£y 08
Z5 35
Za IS5
0s 079
e 001
ELN
12 vZ
Z1 71
21T 0OZ
Ly 05
2 52
0Z Z
¢ Z2
o1 4
IATLYIAN

OO 007
[OEAN 3
379
0y ZL
00T 00T
001 001
00T 001
001 00T
vL L
6 Zv
3 9L
3 76
00T 00jF
QOT QO0T
00T Q0T
Q& BE
13 &3
001 00t
NS
=z 0Z
LT 71
I 5T
vy O
o ZZ
ZE  og
oz vZ
3 L
JINIIM3A

001
vZ
=7

LL

00T
0071
Qo1

26
08

LE
tv

£ Z4
00T
001
00T

0071
Ls

MIYV JIIM3LYLS

00T

LY

26

00T
001
0071

Sé
8L

=1

St

8Z
o0t
[0RAY

0071

00Tt
Z6

13
0071
75
&1
71
154

89
2R

&2

-
<~

=

00T 00T
vz sz
99 L9
8. ZL
00T
001 00T
001 001
00T 00T
96 v&
33 8%
ve €€
Y 9%
ze ot
00T 007
86 &6
001 00T
001 00T
48 88
28 &8
001 001
09 L9
PRSI §
0z zzZ
61 0T
99 a9
L1 81
vz 12
&1 81
v €

001
sz
97

9

00t
001
001
001

Zé
oS

ve
Ly

8¢
001
vé

0071

00T
06

96

9
9T
oz

<z
Lard
381
£Z
oz

Zz

L8

oot
=74
L9

08

001
(1004
Qo1
00t

6
st

LE
144

oS
001
06

00t

66
88

Sé
88

ey
8Z
0<

el

19
81
v
81

001

LY

00T
007
00T
001
001

06
A 4

ot
€

9S

007
06

001

001
08

6
L8
ve
vZ
o€
oZ

81
zZ
(0154

X

3av

(04
&z
8Z
LT
9z

vz
£Z
zZ

oz
61
81
L1
91

ST
vI
£
(A
11

“NO<TWw 0P~00~2

Awl

Pra3on,



ve
0e

-

ve
FA>
82

e
Lo

2z

L2
1 24
(3154
(374
&l

€1
vZ

-
&

17
82

<t
0oc
Ze
ve
zZ

91
7€
6z
£z
zz

NIW

)

[« ]
W

S?

ts
9
2?
75

5

75
t-14
s
3t
0s

Zs
rA™
ZL

[
a

274

bL o
9L
=14
1S
8%

9
09
0s
13 4
Zs

XYW

2861

vis

=7
—

| 24

-
<

Z1
1Z
Z
vZ
vz
v
v<
v

| LA
vl
61
vz
1 £4

vz
v
tZ
vz
vz

v
vz
vZ
| 24
vz

vz
v
ve
1 24
vz

N

vl I

v stv

o
o
N
—y
«

2?9
gL I3
‘5s ZL

TONT D

K 2NN A4

gy 05

vy Zs
6t 2§
~Z s

S e D

vE Ov

"Iy 9%
LV 4 4
‘1Y

“RE 9%

‘v 9

S NNe @

‘1e o2
AN £
=14
B2 V) 4

Palle
o3 Do Dl

< NNG ™
0
)

2t 07
Y L
‘ot e
zb

o e
8z B

0NN

cc
-
o

Z°tz 3
S°aty e
8°68 0%
1°2€ €€
1742 Ob

3nv £Z

“1SNVNY
AYAd ATTIHIHS

03
&HE

Ly

51

It
03
&7

57

1S
vs

-
<

vs

=1
vL
Zy
ka4

&

LZ
vy
0s
LE

P
oo

r>
[

&2
Ly

V4
0L
634

LY

07
274
7
99
03

13

LE

03
07
Ze
Zy
0

7
07
ty
ve

Ze

02

YINMOISTIYD

vt

%
9
07
9

75

kA4

05

EA™
Zh
07
a4
G

7
1£3
Z

3

12 4
55

5
12
05

184
Zt
be
R
e 2
(A
(514
(8172
147

2y
vy

=
i

s Tl

| £

el

5

1e
()

=

s
5
95
St

G
ov
TE
(537
g 4
2T
LE
BE
18

Zy

A4
314

O
Yy

o
)

o
e

ve

P
vt
6%

pavl

Poted

o 158

L1

P
e
e
.

Tv

o
<

(514
PE
[a]4
(1)74

144

fo
o
i

e

54

3=
<y
v
G

e gnd
s

LE
v
0z

=
[nirg
.n-....

21

CATISHIANTY

k'
bs
v
138 4
'3

o
o

k2%
25
52
v
(3]
ot

| £

=l

HIY ANIIHWY

MELINZEDY HOYYC

W0 o D

0 W

[~ s

K44

&

T

vi

T

va
7

L

a4

57 <L
< a1
e >

& oL
72 32
0L e
| 454 Iz
L o8 &1

= 0z
Z It
S8 &
> :

LG MmoH

CALTCTHINH

YA T-]
0 A8
Eat S S

Fal SR 8 SR

2y 87

L4 bE 78

78S 7%

28 O st

AT LY TEY ENTNME

SAM NOTIOTVINS MIY 2IMAIYLE

1 £
2%
It
It
v

-3}
%
b2
LE

0o
35

P

0s.
v

Pl

=
o
=

AT

>
A

1'4 /4
Ov
05

(%14
K2

05

Op
£

08
v
tv
1384

-
ol

oW

< N

)

s
>

[REN

v

%4
1547
55

ov

e

I
vt
68

[ Yot
09

|84
5

g
< N

I

ne
2
2

75
7Y

v
o7
8%
b
7

7Y

1 24
0

9%

ov
7
Z1

37

veL

g
-

b
0
1 4]
LE
Ot

i
s

|45
&2

St

v
95
bG
AY

o
o8

184
k4’

Si

-

D N

— T

Avnl



184

?&
00t

DIV)
VL
184
67
iz

L
0z

5z

L1

1Z
0z
zZ
1z

0

vZ
Zz
Sz
00t

001
zZ

| ¥

001
PR

00t
0071
v
s
26

00l
0L
Zs6
Q6
=3 4

32
)4

(034
v
6v
LS
0é
001

L5

79

XYW

Z8n61

B6Y

1y
vZ

v
ve
vz
vz
ve

vz
vZ
vZ
vz

vz

vc
ve
vZ
vZ
v

vz
vZ
91
01

S
ve

N

4340420

000l

Z°Es

A2
D°001

0001
?°vé
Z°8S
£°1v
bl

3°53
570
| 4
F°LS
[ a9 108

5°38C
R 1
2PE
20
-z

£rov
479
0°00%

305

705

IAY

0ol
iz
85

[BID¢

00t
001
vi
vy
LZ

v O G N

~

[URURU R

e
o

39
ve
not

Paind
A

0ot
iz
75

OOt

00fv
00l
£L
zZ5
(51

é

001

YA ATIHE

0ol
12

JJ
fala

[RID R

00T
notl
ZL
5

0oty

rd

YINMOSI YD

[DISR
1z

-
55

0ol

0ol
[SINR¢
L
Zy

1z

=5
e
3
[t

P

3v
22
ZE

0ot

00t
1Z
L5

0071

001
0ot
YA
184
v

Bl

il S el O
Al &3

T

17

51

0ol
1z
9

00l

001
not
v?
23

37

i

NN S QO
T MHMTT M

>0 &
NT T

00T

0ol

L9

L5

00l

001
0ol
88
Oy

2'n

0L
[RIBR¢

0ot
|
v

a0l

[SIB R
001
55
P

o5

(B1:A
1384

PaXie)

[ RS A

<
-~

CATISMIANTY -

o0T 001

- -

| SSTEY 4

oul 0ol

[F1 SRIRAS
007 00t
v IS

- ....
0 mi

il
zZ [l
- =
AN, ST

001 .m. 07

MIYV INIIHWY

001 0ol
0z a6l
vy

Qor 00f

001 00l
00 0ol

S vs
L (R1/4
ay o 7

I vl
S 77
0%

R A

1=d

i

MNDH

CAL TN

[RINNS

QO
=y

e
(RIRAY

00T
00T
S7
Iy
iy

B

AAT LV IE

ot 0Nt
Ol 00l

001 0ol
00l Not
(7 07
Y

[ S 2%

298

0y (o

[RIRN

(RIRRY
[BIRAS

[9IDA S
[BIVA
{5
1727
v

[DINNS
Ol
b

]

Pz

LNEIMEA

MIALNTY HRMEIY NQTIOTI0L MIY NIIMEALYES

00F
0z

il

00T
Ol

DOl

>
i

=14
7%
1’47

oE
90
~E
(REN

O

214

0ot

Edrd

e

v

OOl
001

0ot
03
vt
2

75

8

0OT

e
B

va

[RINN
[BIDA!

[RIVR¢
02

DDA
&

v
a2

007¥
[RIRD

(IR R!
al

e
ac

06

134
12

00T
Zd

&5

[RIRN
[NI%A

0ol
2L
1277

(R

ac

88

00l

(9393

78

007
001

L'
o

2

A
XYW

ANY

AU



9L S'0L 59 89

£ 55 g €
€y 9L 6°87 ¥? 59
179 5L 2 6°97 Z9 €7
v9 9L YZ ST0L v9 b9
59 9L L 1°0L 59 29

NIW XuW N 3AY £ ZZ
‘AT

AY3d ADTHIHS

2861

anm -

0L

77

9

%9
0L

1z

L9 1L
14 e
97 OL
v? 67
99 OL
L7 1L
nZ A1

YINMOATITIYD

L

€L

1L

€L
L

31

CAAISMIAIM -

M0
~N ~

L1

L 9L SL 5L

L L SL L

S, 7L SL 5L
=3 SIS 0% SR
1S4

M N
~ ~

1t

HNOH

[P} ¢

7L YL
z z
ZL &7
27 b2
2L L
5 3

77

v?

FOYMEIAY >4K:GI\#MnIZuIzcu\wKDPCZuith

MALNTD HOMUIEIY NOLINTW IV DIIM3LVLS

M NW
CYRN V]

S9

N0
<

(o]
L]

99

t?

rA

9

ve

9

97

37

S9

89

99

S9

v

997

XV

ot
6Z
8z
L2
9z

-
<

v
€2
ZZ
| &4

!
m



o
a

e
I
£e

L

145
0s
SS
7%

£5

44
St
Sy
vy
oy

v
vy
kA%
8v
Ly

8v
s

09
9

09

vs

S9
17

NIW

a3
o

BZ
7

vy

Ul Q&
M

7S
19
0L
&5
SL

997
S

07
5

0s
L5
856
A5

07

45
s
v
LL
LL

6L
0L
0L

-
=3

vL
X

ZR4T

vz
A

-
o

124
vz

vz

vz

vZ

vZ
tvZ
vz
LA
8T

Ny

1L oL
LZ
25 15
LTLE  LE
1°ve  Z&
282 8L
295 LE
LSy 8¢
4°vS  S%
LTLS LS
Q19 Z9
v LS
0°Z? LS
Z's5 ZS
L'8Y 9v
6y LY
9°15 S¢
6 CY
0°SY bt
RS A 24
S5T1S 8¢
§°7S &b
925 05
G'Z5 B¢
Z'vs IS
v v
L9 07
2737 £7
L°37 39
z2°Z9 b9
9°CY LS
zZ°1L oL
5°49 87
3Ny £Z
3INALL3S

0L
LZ

gl
L)

ov
Te

aiE

[

=1

Ss
LS
(A4

£s
v
Ly
L'A7

1'4%
144
=14
1537
05

514

Pl
£

YIS ABTIHIHS

37
L2

~
Z5

3
Zis
7€
LiE

a5
36
09

07

vs
St
=34
1214

24

Sv
34
(A4

[

Z9
b2

57
7
45
59

Ly

12

69 87
LE L2
Z5 £5
LE Q€
s ZE
62 A2
gL BE
LS BE
o5 S5
25 8%
55 S8
19 29
bs 25
St LY
&Y 05
v b0
vt St
S Ly
8¢ G5
& 1S
05 Z5
ng Zs
58 56
L9 €9
vy 9?
v?  7?
7 g
55 09
[ =
87 L7
0z 61
UINYDAIYD

eL 2V4
LZ LZ
55 L5
LE v
v i)
S5 oY
= 9%
3¢ S
[ 55
L5 45
86 £y
(oR 67
09 02
0s fA]
13 sy
cs vs
b=
44 2t
A=) s
Sa LS
== LS
75 35
SS 5
75
0L Gl
0L z
£L TL
a7 37
b2 29
0L ZL
77 0L
81 L1

[ NN
W~

Ot
LE
Ot

e
ab

&5

v?
vL
€L

=L
&7
89
=74
o

21

‘FTISHINTY

7
A=

oo
L3

-
[ )

=
L=

(93
L5

85

85

0

)
U

0L
54
|24
vL
0L
\-.'.» -U

1L

p]
-

IADYHIAY ATIUNONH/ LITHNIHMY A/ 2N LYMIAWEL

2L

d

55

Z?
vS
25
&5
St

3t
L5
35
=3

-
25

8L
0L
29
L
ZL

A

03
LT

.o
H'a

zZ9
vs
vS
02
vy

It
L5
L5
mm

Pt
L=

1’74
0L
=L

FL
29
89
(S

VL

3 =2
LZ 2z
&5 55
S It
z a4
7E FE:
a 27
2?5 9%
07 A5
1L 0L
59 29
145 S
Is 18
L5 (o™
vy Z

7Y 2t
75 v
5 5
=1 La
L5 L5
LS 5
=L =

L 174
5L LL
sL 3L
@9 LY
97 £9
e B
Ve YL
Z1 It
L3 MNOH

02
R

L5

v
(4
05
&b

"

|94
14
L

7L
2
v
03

1L

01

"

)
WIS

~i

09
0s
(34

99
59
0L

0L
(DX4
OL

59

Fan
(5=}

LYy
3t

v

v
v
Ly
s
34

05

17
Y2
v
85
77
37
S

0v

284
1234
K44

=
b=

(3

09
v
?7

07
=1
L2
77

z7

o

04O
N D

184

vy
St

Ly

&Y
(534

MIALNID HIMYISIM NOILAI0L MIV FTIM3LVLS

&9
vz

Zs

Pe Yt
o)

vE

i~

424

Dalind

as

s

1A%
Sb
LY
&y

=34

<34

3
SQ

t?
vs
59
1254
£9

0

v

vt
£44
8t
oS
8t

85
99
87

89
75
0L
7
v

1S

LS
S9
=

59
S5
59
L?
v?

™

89

Zs

£e
Le
e
LE
S5

14°]
19

4%

v

44
K44
44

144

S9
£9

S9
S5
89
89

Z?

0L
LZ
Zs

te
LE
L)
LE
SG

vy

144
k44
=34
&Y

. 8t

Zs

58
£
ve

S99
5
QL
L7
£9

&9
LZ
Zs

£C
LE
F& >
LE
SS

S5
19

S
vs

k44
Ia4
St

144

144
LYy
St
134
-3 4

4S
v
£?

v?
IS
34
L9
9

X

3Av

ot
Z

82
LZ
9T

vz
ez
ZZ
1z

oz
&1

LY
T

ST
vI
€1
FA
Tt

~“~NMm<elD YNODOXO
-t

Al



.34
154
G
9
75

65
09
09

9

17
£9

£S

75

s
Ss
sS
85
FA

SS
s
09
65

-
“

LS
(34
0s
Zs
3o

NIW

z3
1e

-~
-~

ZL

S
£9
0L
SL
0L

L
0oL

->
<

8L
8L

Z3
03
L
8L

=74

€L
69
0L
YL
??

ZL
0L
£L
L
8L

€L
-’.U

9
59
27

XU

861

v
vZ

oz
vz

v
vz
vZ
v
vz

-
<

vl
61
ve

vz

vZ
vZ
vl
vz
vz

ve
vZ
vZ
vz
vz

vZ
vz
vz
v
vz

N

3L 7L

&

z
oE? 65 45

3°Z9 2 ©7

295 5 bS
S°9S ZG6 Z§
327 9% 35
6727

a1 P55

A
Y £7 57
s? &

6y vy 27
0L L3F L7

6 L7 7
1L 57 97
°99

97 T7 27

S
o< '

N Se BNNON

*Z9 AS  BS
‘1?9 8% £4
*Z? &S IS
vy 07 &5

35 L5 75

N U N~ D

0

YWV W

29 7S
*Z9 95
‘g7 Z9
‘5?73
A

U o= N =
NN =G

‘59 v?  EY
"S5 85 tva
‘S5 05 05
LS vS bS
"1y 55 95

N N-

anvy 2z 2z

f1snany

AY3d AIWIHS

zZ9

75
€5

75

L vL
&2 02

LA 44

S99 59
S 57

17 89
07 9

L5 09
75 07
56 02

25 Z9
B35 I

07 I?
17 b©2
27 57
7?37
F £

b7 82
s &5
s a5
9s 09
L5 =9
0z 41

YINMIAT YD

7L

1€
77

3
12
9
7
Z7

L7
L9
0L
7L

=

=
L

87
oL
27

57

v?

77
vy

2 N

X =9

&
79
37
29
73

QL
77

Y4
SL

L

o

O~ N
N

59
£
L3
w9
77

| ¥4
0L

-

|74

LL

vl
[¥V4
(874

L7
39
57

37
0L

ZL
I&4

14

o

-

7
v
£

1

CATTEMIANTY

L BL IR {79

| SN S 5 AZ &7
57 6v 0 0L 85 2e &5
Of VLS4 0l 1L ¥ DS DN G L%

v? wy I vS S5 TS Av (3 4

ey 27 7% bS5 25 v

v

O 0L =74 P
A9 a7 0L “ L5

17 Z7 £7
o7 07 2
A" S AA
7y S 977
L7 L7 &

9L BL I on Y4
TLOvL 03 03 &L
YL wL L 9L L
0L =L Ll 3L 84

0L v7
| A A

[ VAR VAR VAR 74 Ll (S VAA L VR 95
27 37 0L =L Z 1L 0L 27 F5 BL 65

¢? & B7 L9 Ly L7 vy 17

L9 &Y B9 LY a7 0oL 85?7 b7
(R VAR VAR J AN 76 = L9 Z9

S7 vy 5T T | S /5 bl AR A
37 67 L7 I 7% 7a
0L 0L &7 59 o5 35

2L 2L 1L
il AR A Y A

L7 0L al by

0L 1L = =L L ﬂw
z9 17 07 G 07 05
EA 17 02 L5 Pa EASEE A
IS A 44 19 25 P AT A
w7 B I v? vy = e 07

st vl | 58 SEN O R SR o) b Ié 7 5 v 2

bl
-
o
-

154 MOOH
FAYMIAAY A TCIHZ LA THNGIHMY /7 3N 9N L

MEENGED MY A3 NOTENTTING MTY BIEMI LY LS

&9
52

&5

75
=15
9
7
v

B85S
s
<5
vS

07

™

a7
&

35

SN

&l 0T e
&

™
&

o

xr
7w

b

e
a's

sg

4]

3
&N

6%

XU

any

R EYEREY

- N

AVl



A

3 53 €6 Is ZS €5 ve vSs E2°T -1~ R S B A 0y 5 1, 25 85 s Is e XYW
zZZ 90% 1z 1z Yz 1 1z 1c iz 12 Z Z & 0c P 74 [ CARE A A AT A A N
v b5 LY S SY W Iv IV LY 32N =1 BIPIE A (o v vy v vy v u vy &b IAY
7 0y 11 3°3I (T o2z sl 0g L7
TR 2 2R 7N AR ADSNE LR SO ATA [N AN IR S (334 vy v vv bt 7

9y 9v I 9vr v 7Y S
v v Ly Lb 3 1$34 4

Y A4
Ly i3

‘g vt vt vb vvr vt v St
¢y St b SV W Ly LY LYy

153 2NVA B 24
s sy 2

DN o

M S5 ¥ DS &b 6b Y BF  8F 05 5 1R 4 (31 on Tn £5% 25§15 VS £
& 8BS V< ;€6 £5 05 05 Z5 bs bh 75 L5 L= B s 1S 15 1as AF &b Es Z
Zy 85 %2 6°6v TS 05 05 £S5 15 05 75 vs KBS  Ba 5 Y ar v I Z Z i
v 8¢ vZ ¥°E¥Y v Zv Zv TV 2V 1’44 Sy b Lb B Ly 7V 1914 v Iy | 8720 N ST A/ A/ 0
£ 07 2 £°05 = oy vy £ SY v Ia ES bh 95 65 07 i3 3 &b ab 05 05 05 ob &l
o 8BS ¥Z &°6v BY 03 15 05 05 3 [5 D=2~ SR = 4 L5 34 0 BY vv st OV 2b 27
z €S ¥Z £7LY 2 5 vy v St s¢ vooa ()= 15 LR vy =y b vr 05 sv B L1
Ly 17 Z zZ°es Ly 3 2b s 05 £h G35 Y5 B8R a5 07 17 o7 05 [D1=TNN S+ B AN A

s 2] b Ly LYy LY LYy BV 4v BY St

}
~0
us
[
iy

Ly 27 vZ *Zs 2S5 15 25

L

Ly Z9 wZ 9°Z5 Ly BY BV a5 s 75 17 IA' 2N A4 3y 4bv 0o 04y 15 05 v
sy 09 vz 1°IS 08 05 05 =14 £5 78 9% SV sb 9y Lv LV v b 9P €1
g 09 vI ©°6¢¥ st Sy b Ly ol = =S e Ly vt vy tvv vv vv bvv b 1
ey LS z 8°St 3w I 2t 214 25 bs Gh nwb by ol /NN R 2 R 4 A A =] Ty
Ov S vZ 0O°Pv S5¥ vv vb v 05 25 vs gn 25 JIs zZaooZn vn I ub ov O oy Z Z eV 01
it 48 ¥2 L°Liv v¥ Sb W 0= 7o 45 &% B85 Y% 55 =T ¥ TR A 184 |84 v £ £v £V )
LE 7S vZ By E£v vv vV v s b3 95 v5 EZ5 Ia A b nbv Ob & (14 Gr LR = 0v 2
(2 65 O 0°8T 4% B35 BE i 2T BE ob .
5
14
Iy £+ & 2 o o8 A 4 4 Z
(5 ES vZ 05 Ev vy by Sv nb vy v &b ob EA At A G O oy ov oD LR !

NIW XUl N 3AY €z 7z 1z oz &1 S A B2 GRS S 2 S SR | 117 0ot « bS] L 9 2 v = b 1 0

2361 MIADLID 3o MOOH AT
HYTcd AATMIHES
FOUMIAY AW/ LA THNZIHNY 4/ 20 T W 2UWEL

YINYOAT W) S IIDSHIATN - MIALNITD FERMY ST NOTLOTI0S MTY My



8 6°6Z 9Z 9Z &Z 1€ £ 9% (E BE (L& 9 SE€ a8 & £ 12 3z ZT OT YZ ZZ ZZ vZ YT ST XYM

LT Z6% LT L1 L1 4% LV L1 Z0 L1 9T 91 91 91 21 91 9T 91 91 91 91 91 91 91 91 9I N

81 b2 £°9Z £z vz 9Z &Z £ €€ ve e S ££ B2 ZE 12 47 97 vz &1 81 61 61 ©0Z 0z 1Z ZZT 3y
0T LE Z 6°87 ST 9z LZ O ££ 58 S 92 95 S8 98 e vo =2 18 85 ZZ  OZ 1z zz zZZ €7 w7 ST 1€
0Z ©€ vz S°8Z SZ 92 8z 1£ vE 9€ (£ 8BS LE 9 SE S ve 18 &% LT 1Z 0OZ 1Z2 1z zz Z2 ZT ¥Z ot
0z 8 vz 0°8T Yz ST 9Z 6&Z IE SE £ 88 9% S S€ £ zZ 02 &2 9z 1Z OZ oz 1z lz Zz T 2z 6z
0Z ©: vz 6°9Z £ ST LZ 6T £ E£ ve o b2 ££ I 1% 12 8z LZ vz oz OZ oz 7z 1z ZZ £Z E£Z 8z
Z vE bz GS°4Z €2 T B8z 0 1€ EE bE YE S E£E  bE  ZE IS &z Lz 7 1Z OZ 1z zz zZz vz £Z ®Z 2z
61 SE vz 0°4Z 9Z Sz 9z o0& ZE £8 55 S S ££ vS  £2 1= 32 vz vz 0% 0Z &1 0z 1z 1Z £z 2T 9z
81 vS btz 8°9Z £z ST 92 6z 1& E££ S8 yE S bS  bE EE 2 6z BT vz 0T 81 31 &I 0z 1z T £2T sz
81 C& Z O0°LZ €Z SZ 6T O£ ZE EE G2 ST S vE E£ 2 ze of 8z vz o0z 81 31 &1 &1 0Z 0Z 22 vZ
81 o& bZ 8°9Z £ 9Z 9z 05 I1& #% Sf 5 58 bE 68 S 12 o0& 9z £z 641 81 81 a1 0z 0z 0Z 1Z £Z
8l e vZ 8°SZ 2ZZ Iz ST Lz 1E zZE £€ Y€ S Z£ ZE ££ o &z 9z zz B1 81 41 0Z &1 0OZ 0Z 12 zz
61 £ bz S°SZ 1z £Z 9T &z Of ZZ 28 82 I I£ 1E 0D 08 BZ vz £z 61. 61 oz &1 0Z 61 0Z 0Z 1z
91 Z& WZ "0°SZ £z ZZ ST BT I IE Zc z& TS zZE 08 Of 6z B8Z vz zz 81 91 a1 &1 81 &1 0Z 61 0z
91 €€ vz S°vZ 0Z 1Z SZ 92 1€ ZE ZE €€ B I O OF ot 92 vz zZZ L1 91 1 L1 81 8I 61 1Z 61
o1 26 vz 9°€z 1z ZZ £T 9T 6Z OF zZe 12 12 £ O 62 [Z SZ vz OZ L1 ' &I ST ST 41 81T &1 61 81
b1 1€ vz Z'€Z 0Z 12 ZZ 9T &Z 62 of ©O& I 1& Ig OF 8z sz vz 0z ST w1 51T SI 91T 81 &1 81 L1
81 £& vz 0°SZ 12 €2 9T LT 6T &Z 1 88 ze =z 1£ B2 &z Lz 5T £z 81 61 81 81 6] 0Z 0Z 1Z 91
€7 Y& 8 6°6Z £Z 9z B8z O£ I£ E£F v te ot
b1

- . €1

. ) z1

18

o1

6

8

L

9

-7 S

v

£

z

. 1

NIM XYW N 3AY €2 ZZ 1Z 0Z 61 81 LT 91 &1 b1 €1 Z1 1T or 6 8 L 9 s ¢ € zZ 1 0

Z861 AN " 1Sd MNOH ‘ Ava

194I0WE0
FOUMIAAY  ATIMNOH/ JTVHO T INTD/ AN LYWL

VINMO4ITYD *3AISHIAINM —~ MIALNID HIUMYISIM NOILNTI04 MIY ATIMILYLS




N
-t

TONNDG

-

81

St
£1
11

A
vi

18

YA
FA
1
<t

-~

c1

kA

NIW

te
ZZ
v

61

a1

61

61

~N

N NN

(S

€Z
9z
LZ
LT

-
<

8Z
9z

361

s'vz 12 2T
56 1z iz
JAYA SEE-TENEY
vZ 9701 L &
vZ 911 L L
vZ 6°Z1 Of 11
vZ £°Z1 8 4
vZ OTYT b1 vl
vz S61 &1 &1
6 Z0Z 61 &1
61 z°ZT
vz v-°zz 81 0Z
vZ S°6T 91 91
¥Z 04T ST 91
vZ veLY w1 91
vZ 1781 ST L1
vZ &'91 &1 91
vZ v'ar 11 £1
vZ ZLT L1 L%
vz 881 91 o
vZ 961 91 L1
vZ ST6T R1 LY
vZ 070z 91 91
vz 1°2Z 81 0Z
ST GvZ 1z zZT
XoWd N 3NV EZ ZZ
‘Y3IAWILLIS
1YNI0WIT

jor

71

or

|9
1y
LA

&l
&1
1Z
&1
A
27

71

<

1Z

£2
|4

LY

|

1
Z1
v

61
oz
zz

&1

L7
LY

L1
LA

st
&1
0z
&t
0z

zZ
£z

D4

YINYOLAI Y]

144
12
&1

vi
€1
2?1

ZZ

zZ

£Z

vZ

61

-3 e Zg
ZZ zZ ZZ
zZ 2z ez
LY 31T &1
1At sl ST
87 81 &%
EA EARER=1!
ST 9T 57
0z 12 0Z
| £4 1 zZZ
2y ?Z  9Z
5E 1€ zZg
joris I BZ
Zz tZ =2
1z £Z €Z
€z vz sZ
zz z &2
27 0T 61
0z 12 22
£z sZ sz
sZ 2z 9
2Z 7z LZ
9z 2% LZ
24 92z 8l
Sz ?Z 22
31 L1 91
f3IISHINTY -

&l
vi
a1
vi
71

-

LZ

P
T

(Wi

£Z
S
L2

ADYMAAY AN/ 00 TENEED /M0 T U EWELL

MALNTD HIHYISIY NOILNTTNA

145

1z

o
;

vE
12
22

37
vi
21

Pl
o

71

7
9z
7
Tz

L2

o
=

1< &2
s z
21 vi
vl vl
37 LT
Z [NR¢
51 v1
ZZ oz
[p1> 45T
1€ 62
5T 7.4
ZZ 12
1Z 0z
1z 41
9 vz
81 EAS
(074 61
vZ vZ
Sz z
K24 K24
[t 7
- 1o} (=3
LZ 9Z
SZ ST
zZi 1T
LS MN0H

9z
z
Z

(R

Z1

At

o1
v

9

o
2,

Pt d
L=

&1

[RR¢

at
€7
<1
]

vl

77

=)
&1

57

L1
(524
12
Oz

D}

12
0z

i~
=3

(B
A

[
21

71
LT
L1
L1

o3
kY]

3

1
£1

11

G
A

B

o

vy
Z1
21

s
o

vi

ST

MIY FTIMILYLS

ST
T
o1

Zt
v

Fod
<

rA

Zv

el
a1
i

L1

17
Z1
t1
=)

=
Zt
7
v1
vi

81

81

-
E4 A

21

WO Ww
—

-

e
—

ST

R

Z1
vi

01
LA

n.ulz
LA
tT
[ ¢

ST

31

-
-

&7
0z
v

1T
(0] ¢
€1
21

&1

ST
o
o

|9

Zt
1
st
|1
St

£7
1
1
v1

=3

el

61
0z
v

It

€1
21

&1

9T
vi
Z1
£
St
o1
1) ¢
v
153 ¢

LA
Ly

41

0z
0z
vy

(02}
el

61

&1

L1
ST

Z7

LA
ST
LA
o1
1

LA
9t
St
A
LY

0z

X

anv

oe
62
82
LZ

-
<

sz
vZ
€2
zZ
1z

oz
61

L1
kA
St
ti

Z1
1R

—“ NS D

Avd

G R



Ly

Ly
b A
31

374
zZz
zZ
0z
61

61
81
el

St

L AS

524
v1
St
LA
71

91
91
8t
1z

21

vt
LA
ST
=) ¢

&1

NIW

e
82

o0
~— o

| £
e
Ze

ve

1%

9€
2

ve

R VEY Reln
[URVEVEV Y

N
™

XUH

Ze61

19?2

ST

vz
vZ
vz
v
vz

ve
vZ
vZ
| 24
vz

vZ
vz
vZ
vz
vz

vl
zZ
vZ
vZ
vZ

N

Rl T A A
Lz (2
o°sz 1z zZ

Sz

L°ET z ZZ
0°57 z 1z

S°LZ E£Z E
| AR A

99z £T £Z
g9z 1z ZZ
99z £z &I
L°vz £T 2T
4TS O z

'p]
N
N
[e.
-
(=}
N

o*gz 0Z 0
0z Iz
0z 1c

B8°2Z &1 OZ

™N
.
<

61 12

Z
g°oz o0z ZZ
1°4Z ZZ %2
08z Z2 Z
£°vz ZIZ T2

5°€Z 92 Z
?°1Z &¢ 02
g8°zZ 81 0Z
o°vz 81 02
0°?Z 0Z Z

ANY cr Il

< 1snonYy

192NW3]

LZ
L2

€2
T
SZ
?Z
=74
LZ
SZ

vZ
€<
EZ4
vZ

1z
1z
vZ
zZ

z
ZZ
vz
LZ

4
<

p=¥4
zZ
zZ
vz

i 3
Do

0
LZ

e

L
9Z
vz
oz
Lo
2z
3L
&2
T

-1

5
SZ

v
v
2z
LI

.
AN

z
D

-

ol
{4

o= I

ISR RG R

~ >

LZ

e
L

e
(XA

-

=T

LZ
AT

Qi

At

v 5 9=
LZ LZ  LE
12 FASE O

AT oE

oe [t =

0 | ES £

Pt ve bE

v S5 SE
Y A

3Z v
£E SE
Pt o
ot v
O Zi
&7 1£ &I
oL [DION £
0s oA I Ot
kA e ZE
£Z (3 3 B
5 1 2%
> [OR 044
v 2 72
ve £ 9E
0s A ORA

YINMDALIIY) CAAISMAATY

P TE SE

Lz BT BI
> o o
[0 s L% -4

[axd

\

-}

ve bE
SE b
s tve ZE

T LT
fats &
oo ve
v ve

&7 05 02

[N ) 1 ol
e ZE 2R
EICSNN 1
Pacixd Pl
(=X A= T
| £ Z 0%
Pt SR
Dol g Dednd Dd
ST R bl
S8 bg  SE
os 32 0o

" TS
W 0900 0

[b1:8 32
g

'z

2z ad
[a &

L3 MODH

T

LE
S

YL

]
(R RY

~5
e

~
._‘.

v
P
LT
L

Duies
1

JOUHAAY A TINOH/ UMD T INGTY/ TN LYWL

MALNTS HOMUESEM NDTLOTI0 HIV E BTy E R AR

bt
il

8z

L1

P ¢
=3
A
91

71
71
v

71

&1

a1

Ly

kA

ST

al

21

Gz

21

927

51

LY

&l
a1
Oz
e

pA

71

71
KA

>
L

5z

51

&1
31
| %54

21
21

K«
(a2
61
0z
| £

L1

KA
21
71

Lo

o2
37
0z

oz
0oz
z
1Z
[ S

=l

sl

=
(o3

T 08N

4

{

w2 !__\ N -
u

-—

0z
£
s
>

A

0z

31
1
41
31

-
-

X

El,

i

0
&
3
4
9

~ NS

Auil



e}

NN

HEAND O
-

POoTNT ONDODW®

T NNWDD

NIW

32
LZ
vZ

51

vi

zZ
<l
?Z
Lz
vz

1z
vz
=Z
7

Z

32

Lz
ez
2z
L2

Dadod
b 1o

v
7Z
ic
LY
Lz

cZ
zZ
=14
9z

o
(2252

XYW

Z861

31
v

vz
v
vZ
vz
vz

1z
1 24
vz
vz
v

ve
ve
vz
vZ
veZ
zZ
vZ
vz
vz

vZ

v
vz
ve
vZ
v

N

$¥330L0I0

DA R !

A
n.vﬂ
‘81
A
A

NOING W

.
<

‘91
‘b1
-uv.ﬂ

n &

< 00

‘91
A

PR =B BRSO m
e M0 W N
=

- o (N e )
LS

3NV

L1

fA

71
) ¢
2?1
L1
vl

0l
ti
D2t
01
vi

21
zZi
€1
vl
|

L1
KL

e

kA
vi
71
L1

21
vl
DA

=l

vi
ti
[oR
St

LYMINWIT

L1

-
5z

vi

21
vl

L1

31

Zl
t1

T
P ¢

-
=

=
v

Y
z

|4

()¢

Z1

[A

51
28

5l

71
51
&1
L1
L1

[
L=

71

vi

21

71
31

a7

=)

21
71

Z1
71

o)
21
sl

vi

0

Q7

L1

(V!

L1
KA
0z
51

L1

Sl
KA
EA¢
LT
&1
51
0z
51
L1

61

5l

&1

YINMOATIYD

-
(3

favd

i

Oz

0z
<

LT
vi

zZ

0
[
T
L

T
LT

&1

37

z
z
<

far

ST
2z
R
vz

Paded

=1
5l
1z
51

vz

Z
0L
vz
P

el

1z

L1

o
[

i
wd

| £

ve
7z
LY

O

7

vz

EEURERENRY R

QO

= =g

nr
=1

LZ
Pl

1<

v
5
| ¥4
91
S

0<
=

v

P
.

|

07
31
o
)

1z

Laad MO0H

[

L1
vl
&l

R

Ta

<
-~

A ~ R O
P e

— T

-

[i)

<

/

5l

[l

ol

[BR¢

Of

(R

(]

DR
-

ATYNIAY AT/ JUYNO T END/ MO YN 3adl L

— MILNTD HIMUTEA NO L0 MTY

AAIMTIYLE

?

¥

5l

L

&0 U0
T v e

9N

=1

ol

< SN

51

01

01

OF
B

UNNTDO
-

"N

51
-
z

Ql

W W e oW
-

-t

91

L5

|8

vl
Sl

Ol

07
o1

XU

any

LT

k24

07

21

L1
21

=
A
21

Z

07

<N DO

— M

Avd



MANOW TW ANTOS HOWT LY SNOTLYAMEASAN ATIMNOH 40 HIAFHNN ()
AU M34 SNOTLYAMISED ATMNOOH 40 M3AWAN (1)

SMODH & IUH (71 INIDd) SZIZ
1 0 %) 0 0 0 0 (%) 0 ( [y) [u] (2} SAWY]

A ] 0
Q) 1 0 (4] ) (8] 0 QO (a] 0 0 O Q O ()AL

=
[=]

o

)
fo

<
-
-
-

-l

0
[}
-
b=
C.
=
<
st
-

[x} O O

T
™~
<
<
C
-
-
<
<
™
-
bl
3
>
=
o
o
-
oy

™

T [¥] [¥] (5] [ [¥] T 27 Pl | = O 1 [n) O (3] [¥) O [H] O Q (4] 0 O 0 0
: & O (3] 0 0 O [§] O (%] [¢] 0 O 0 ] [v] (4] el

N
=
<
<
<
<
us

s

-0 MU

C 1S Q0S8 937 04T S5Z 0vZ SIT 01L&l o1 71 OaT SS1 021 S0T 04 540 09 5b 08 ST 0 AUl

(WIS 5bE 0

g

[=3

Z8AT AT ) SINDS ONIM
AYI4 AT MIHS ’

SMOOH A0 MIAWON 40 F50M ONTM

YINMOATIUD 70 MEAATH ~ MILING HIMUIS AN NOT LNTI04 MIV IIM3LYLE



v 6701 Z1 ZI
£ 9% £ &

9 71 (RPN ) B O
5 vl vz &0 Z1 2
z zv vz £°4 V1 11
8 o1 3 8% 3 &
NIM XuW N 3aY 82 ZZ

CATIE
AY934 AT THIHS

2861

oG
-

Lem

ot

vi vl vl
£ £ b
i [ S |
vi ATENA
Zi |G S
= =
27 LY 70
HAW NI

v1 =21 21 0 o ] A P ] 3

P SR B S L 7 7 9 5 o
v = Sl i1 & b o 4 ] A
A | i / i v = i P Z
(=34 1 =1 & 11 01 = i ( 7

MI0H

ZUMNOH LY M0 FUMAAY ATIRINDH /13345 INIA

VINYOSIIYY CHTISHIALY — MILNI D HIMUT M NOLLAT WY MTY IMATY LS

NN

<

4

™~

-

071

e

L

07

"

bl

b

||

4

(PR

0f

XU

any

NG S
-

&

- AT

AUl



R e b A

¢ 0 V] [»] ] 0 1
218 4 Z [} 0 0 0 0 v
ve () (5] D) 0 O 0 Q
vz z s] 0 (5] 0 0 b4
L 0 [») 0 0 [»] O [v]

(DHNS  Sbe

0SS STE Q02 537 0LZ 55<
Z2aT AT
HY3d AINIHS

Ry T

HINOW T INIOd HIY3 LY S3TIW WLoL (D)
AU H33 SNOILUAMIASAD ATYNCH D HIFWAN (1)

S3NIW LA dUH (91 INIOd) SZZ
) 0 5] 0 O 0 0 O (s} SAvd
i}

(Z)iol

2 0 0
QO Q0 (4] 5} O [»] O O () (3]

™™
0
N
2
gl
]
-
[l
0 —
oo

0 0 0 0 QO 0 (8] Q 0 (9] 0 1€
&5 LTIT 1T O Z ) (o} O >} (s} O o (s} 0 (
—t 81 O < 0- (%) 0 <) O O ) O O O

(0] 0L
] 0 ZL
8z
LZ
?Z

=]

-

ez
vZ
£z
zz
1z

81

ST

€r
FA
11

ON OO
-t

Q=N

01Z SET 0BT S9T 0ST S21 OZ1 501 06 5L 09 Sv. g ST O A

D g g
ol

oy

SANIOA INIM

ATNYLSTI - NOTLI3EDT (ANIM

VINMOAT VD ILTEMANTY = MHINZD HIMWAEHEM NOL LT I0d Y1y 3AIMELVLS

o mimtavans me



CALIFORNIA

RIVERSTIE

=R

INTE

(.

RS EARLCH

FaL LT ION

STATEWILE AIK

UR/IN PTS

AT HIDt

IR

FECT UAN/HOURLY  AVERNGE

A

Ore

WIND

SHIRLEY PEAK

1982

JULY

R PST

Hi

DAY

AVE N MAX MIN

23

N

21 2

20

12

oy

“~NMOT D N0
-t

11

12

1

&

14
15

146
17
18
19
20

21

22

23

24

25

2&

27

28

225

7 240
24

238.6

40 240

<

29
30

350 190

O

250

20

240

e

10)

o

S0

o
o

190

215

220

210

250 230

240

23230

B0 DS

Rt

S OZES

e
g

i
o
N
us
N

~
£

e
P ape

S 225

oy
Py

225

™

223 21

38

™
)
(]

AVE

™

ful

[}

]

™

38, 4

23

240 240

S

3

-
“

235

240 240

230

225 250

250 230

zZ40

MAX



1

‘:‘T'

P
N

AUGU

HIRLEY FEAK

=
b

ALIFORNIA

C

RIVERSIDE,

EOOIR AT HR/Z IN MPH

3

{EARCH CENTER

IN REX
N

e it -

=25

HOUR PET

D/ HOURLY AVE

CEEL

<
\

STATEWILE AIR FOLLUTI
WINI

DAY

=z
L (LT g o] — (NS~ M= O R Rkl -t e - NN & o~
) >
> o S0MOo CGONNDG N-NNO [V e O COLN M MO s No=O
< — (N v - — vt vt v -— e =1 -t - ot o~ -t - v -y - N
= )
i
< < < ¢t oSS T ¢ gt T T Lo - S 3 ¢S T ONT < [\s]
-4 NN ONE N NOANANN®N N NNN (in—*-‘(‘i(NNNN("J NN~ NN ™~ :
L|>J N=RS®D SCODOR OO—~AD TNV~ NOVLHKO LD < 'y ~
» . L N - . . “. . . . e e . . . LI ] . . . . . LIS » L 4 . . . » -
< RN RS V] NWOO N DR pIC ) OMNST T T < W OoOWWm NWnNKN < 0 ™
o vt - -t -—
0 NSO N NSTON~ S=lJN= ON —~N DOCSN® I M0 O oo
N -t - - N
=00 NONO GNONM <M NN CGon&in N WO N D
™~ - ot - [N o=
— NN iD O =N N e N < < ™Y O NN S [ U O — ] N O
o~ - - - - — (SR
< SN mHDN “ONY~ RPHOM S ND DN O NG ™ LR
('] -t o e -t vt e . - - - N v
[x 8 C N YO N =NO - NN NN oo W N DN Rl PRI ) 'y oSO o
- v v vt v et et v o e - - -t - o — () e=
W O —=l NM=INN NetNAOC GOBOrw SUY=S ALV -G
- (N v= - — - L ] v - - - - - — - - )N
o Wome P NHON ~— - -=NDO C. RO (U i o) M S ~ — O
- R Rk et e v e et w4 — -~ -t i - - — e - (e
ORNNOMm (NN DN O [eReReN il WPHOOOo ORNWDWM NS D TN
- e e ] — -t P R - - — - - -t () o=
['g] N P (U RN G O O =D N0 WIS D TN - - D as] =Rl
- - vt vt et - - -t — - - — - - g e
< TRVETESE 2 ONCo N CNONO NN m S &0 ST eMmo ~ (O
-t -t v - - - - - - ) -t
m L MINNM AN WOoNNM S T T M S U NSO DO R ~ N o=
v o v L et - ) =
N O NN 0T NN Ko™ T OHMSs < DRI < oW < W o~
- — - -t — 0N v
-~ TN - MENDST O T HITM Mg T LN RO O ¢ < N < < noas
- - -t - ) v
S O NRNODSN ONSSM mHMmed meSe i NNENN O 9 ™ ¢ SN
— - . ) e
o — OO IO N IR SR oy N M << DR — e 0 IN NI e < b < f: -
- . ]
[ox] SHCYON NN NeaMmN S - O TN N ™ MmNy < 0T
- -t [ )
~ O NN -t OO -~ SN =N O ™) - U4 o 000 M — M (AU ' < 0
! - -t -t CN v
G O AVMPWON MO NE FHANN O N N =0T N MmN [P N g
i ] - O w
W ONWDDOSMm A MANNDG NN D - NND DT N~ MW < v oW
- o et e - -~ A N =
< M erNN - (N N - NMT N v N N VI o
vt e vt et o - ! N o~
0 HORNN~ HONDO = ONemme =M w QODIN m—~ N N 1o N
LR alal -t - N -
)
N MO0~ NN T DN~N— - =N N = NN NN VN W < >0
- vt - . N ~
[}
- OEN— = N~MOT WONDN Lol i) - Gt QN - < i < w0
- - - N~
S NN E A NmD DRNTN ~N= ~ 2 OO~ W NN O n "
.ot e -t - N~

w x
“NOLD ONDODRO —«NOMLY ONOCOOS < NMg ) CNDRS >2Zaq
L T R R ] et (N NN N NONNND ™ q } o



N

NUMEBER

<
W
a ~g ¢ T T T < o T < TS < < < o &S Tt TT e NS < <
— NN NN NNKN Y0 4 NN N = =N NN NN NNy~ NN ™ —
> ~ ‘ ~
w £
J - [
& U
Lan
I nNnooSoCoo [eReN oo Ra SO CoOo O O < (sl eRe] [eR e e e} e} [eg —
<
)
C_"_JOC'C'OO [eRo N vReoRe] ST O ST oo [sXeieR ool [eNv R e e Re) (o] NN
[\
[y
nNoo o0 SO OoOTT S0 OO0 SO oST o [oR el NeNe) < o N
-
m
by e loN oo Rl el ST oSO = O OO [oReReReRw] SCNCTOT el e RuieNe L N
] <
(e [y
-
l(l_;'OCOOO [eNeRasNwRe] (SR e e oRe] [sRe Rl s ] [eRw R eRe e} =T oo O —
- &
= ™
i
) SO ST e SO oS DD e T D e s RoReRe] ST =T O ol v ReReRe) o v 0
s} ~
> e
<
wooooo =T O T [sRelheleNe) RN EvNeRe) N T — — N
'y} " -
™
C - - - - e -
— DS = N0 SN T WD SWNNT N RGO N T3] OO DN D R SO O N ¥ o2l
=z < ot -~ -, — - —
w7 0~
=
= i TN W 0N PI0  —— O = ™ — N o= U O k=
— [ -~ -t . -
= [}
<&
i SO D MM [aEsRoRo R — NG Y N D e D g NSNS DR~ I
—
N
U\'J oReReNelel leRulR oo o] [eRCILSES fal ool e le) (el e R wialie] belReieiie el — ~N e
o
—
i [y
] e feRoRoRe R -0 oSO Dt O - S feReReRoRke) [eReoRoReRs oo oD = ]
> Joul [ s
N L - | aadd
= = Z
oo oS oo S oS oo S OO CcCoOooTo SC oD ool e Rele el &G ]
L ~0 =
fan] —
= Xy i
s, v — T T D TN ST T T T [eRaiR el e [REC e e (e el el ol T — N —
- w =z ' - 1 <
=z = — - w
— E f] . - - ] —
- = iy o Too No T oD jeR i o e S e el iR el e jes e e e} T > DR ] F4
=z s} - —
- _— — [}
- iy 4 - - o 0 &
= = — sRoRoReRus [ EsReRoke] S DD — feleleReRxel —_— T T e ool eleie) o <&
< [ = ™ >
- — T
. w =g
— L 5o OO0~ iR sibe R aiie) [einiR e w] (vl elelle = [ i ) < T ] w
= = b < il
e - x W =
=z _ A R o
pt] & oo OCo NC T OO 0D ST SO~ ~ o oo Sl 2T be] 0~
— =z [ - ~ W)
— — — zZ
] 3 - - e~ _ [l w]
] v fu NS TOO ST O ST S oo e ele Re < — 0 —
= ~ - Z EkE
i . ~— g
- ; A - ) >2
SO oToOMm TN ON Moo [N GRS E (SR G g =] iy el e el be) 20 il 4
o g - N - ut s
— [CRTy
< . o L}
NBoo oo S oo oo o= S OoOMm M NN S & ON — OO C o T [wiw)
531 < AR AN
] > >
= ., -, - J _,
3 [oN e RoRaR el e} T OoTO oo OO N NN~ SO OO~ N~ O o] & L =
v & - =32
—_ o
< ~ - - I
b oo SO0 jleRea oo u SO NOO [eReNeReRa] R N o N R} [sRolvieRe) < M ™
w - Ty
v LJ
SO OO0 DS TO0C oSToOT O ST oTo ST OTo weoeieRal < <o i
&
p
=
4
-~
-
~

TOT(Z)
DAYS

> —~
S ~NOTW ONDODOO NS N DO -N TN NN QD - N
- — v v e -~ vt et (Y CHN N NN NINNNM o] ~

TRV P AT A T BT A R S i AT BT T B STy A S e BTy e B T et S ASTI T AT Y B W YT AT A A e Y T 0 AT e e

ey o a taw L




s 05E
IR

=
SES Ovs

QLT
O
771

0s GG T 1°Eel e
QIZ 0SZ I = 88l oyT
0z ZV =°5ZZ
ot IZ 00721
0g v L°Zéd
0z 032 2 O°YvOIZ

07 05Z tZ =012
0OSZ QLT vZ  7TSvE
07 012 v Z°50D

04z 072 ¥ 770ZZ

oL o 09 0L ab 0L or

AT
0y 0L 07 31
[~ 5 VAR i ) LT
71

05T 0% St Lt
oy us
[N} ST o)
o 0v
(0] /7N §

St 032 v TLETX
oY LT t1  9°471
0 052 &1 57501
oy SvZ I A°LEd
0 0I5 v voavl

~
I
i
\.‘;
by
<3
b
o)
~N

Ot OFE vZ 0°651 06 0O OZZ 0ZZ 022 S2Z obT SbZ 02 058 557 ol ossT 0T 06 03 O Sl
o017 072 ¥Z  0°1ZZ 001 031 OIZ 0OZ7 S22 OvZ OvT SET 0bZ 0vE 052 SO0F OV 01T 012 50T 0ZZ i
0OZ ObE bz Z°SAl 022 02T SIZ OZE S2Z OvZ SEZ ObE Obd 0T OvI SE S92 OLT 03T 041 O=1 =1
Qb OIS $Z  LTTAT 091 002 OZZ OIZ Gz ovs oyZ ObZ OobZ Ot OIL 0OZ 02T 0LT OIE OZZ QL i
0ZZ SbZ 2 bt b2Z 0ZZ 08I SIZ OFZ 0ST 552 SEI 0bI ObT ObI GET QBT SZT 5T 11
57 O0vZ ¢Z "12ZZ GEZ GEZ 022 SEZ oYz OovZ OobZ G2 OEZ SET SR 55T OvE Ovl 01
SET 05T $Z "OpZ OSZ SYZ OvZ OvI ObZ ObZT SEZ ObZ SYT SET SvT SPT ST SvZ &
0ZZ 0OLZ vZ ‘ShZ OYE SvZ 52 S SvZT OvI SvZ 0bT OLT OPT 557 09T S£Z 56E 2

57 &9 S7 &7 59 59 L

Oz OSZ 05T 057

-
“

57 45T vz Sl G5 05T 052

=
v
SEZ
v
7

O SO

AY34 ATWIHZ

INYOAT IO

Sld NIZMODH LY MO ZOUMIAY A MPH/NGL LM DT NI

FELEMANTY

MIENDD

HRMR: 3N

NOTEEFET I

MY

ITMIYLS

0y 031 ¢ g3 87?5?52 0 07 O ) N . = i W ‘T 0 : oz Ofl 9
09 0OLZ vZ  7°00Z S I I [ D o
0zZ OvZ ¥ €°1LZ 0z 8ZZ 52 v
0ZZ 0vZ vZ v 0Ll 0z (51204 m
572 0T vZ &I [n Yo z
SZZ 022 v 2 SZZ o 1
NIW XYW £z ZZ 12 od &v 81 L1 21 51 L' S ! Bl ¢ T 0l “ B L 7 0

At



-
1

| 24
i
O

vz

vz
v
v
vZ

vi
&l
v
v

v
-
v

vz
v
z
v
-2
[ 24

vz
ve
vz
vz
vZ
(DYUWNS

(W]
0
[}

]

oo

(e

HY3d AITIHIHS

]

0
0
)

(¥]

<

D)

o0

<

o el

()

™~ N

O

— N

e eI e e

o
a3l

0% 7
oY1 5
0g T
S0 w
veouv L

YINMO ATV

t

71

Pl O
0 (R}
(] 0
1) (9]
(¥] )
0 0
(3] 3]
(§] 0
) (¥
0 0
0 0
0 )
(3] (3]
(8] (3]
0 0
0 (%}
b ¥
5 i
(8] -
7 Pl
O 1)
Q) (0]
0 (]
(%] R}
O 0
0 !
W] =
) Q
0 0
Q O
(3] (%]

Sl 03l

Q) W]
(%] 0
K} O
) 3}
O o
(A 1
[R] t)
(&) 0)
(8] [}
b O
= )
O O
i 0
(%] 5}
[p] [B]
(%] Q)
¥ 1
(3] 0
1 (8]
1 0
0 (3]
0 (3]
(] 8}
(8] )
O )
0 B
o (8]
(W [b]
[ 0

SLNTO

AONYLE T

SACTMANTY

METEN

Athl X3

)
Sboall

IINIM

HANG

LIYH

‘a2

/.

(W)

NI LAY I

[EEALIVAS RSN |

W IV INDN

|

NIV =RV
A CRIH i

K AAME
(ZV INIDAY) OovT
B P = 1 11

0 (W] (%] Q0 (¥}
2 (3] Q) () 9]
) ) O i O
(&} 0 0 b
I | 7 tr
14 0 I b v
() 0 (0] B v
Q 0 ¥} %] O
(8] (W] ] [§) )
0 ad (3] e )
i (8] (W] O (%}
1 Z 7 L1 O
(%] 1 174 2 v
0 (%] 2 I’A) v
Q 3 T 2 7
0} 0 By Of [
i %4 (%] = 5
=z (W] (8] 0
(3} 7 (¥}
(3] ) )
(R} 0 0
(8] (8] (W] ¥}
(5] %} 0 (%)
(&) 0 0 0
[3) 0 v} ()
o v (¥} 0
] W) 0 0
O 0 0 (W]
0 [§] [B] )
0 (9] 0
0 0 0
QO St 0o
IUNIM

N HOT

MY

SN

b
&)
[B]
0

(&)

(0]

S oOoOD oo

WMy

M

0

= O

Wl 2

FAWON 1)

1§

0
I
L
7

g =)

>
]



192z

SEPTEMBEER.

SHIRLEY FEAK

CALIFORNIA

=S I1DE

=

RIVER

NTER —

E

T

2

KLY AVERAGE TR AT HOUR/ IN MPH
HOUR

LLUTION RESEARCH

1

1)

STATEWIDE ATR F

[

‘FEDR / H

o

WIND

DAY

MIN
1
1
1
1
1
1
1
1

15

3

“Hh VT —NHNN= === ON CRTRL NG B

1

> NTVO O mn o N MmO N WO N WD 10 ™M K00 (oo e el
aQa — e v et v - ] v T et vt - NN (NN =
=
TeHeTT T < T NO T SWwneT < lTJQ‘Q'QiQ TN T T ITLT
z N ANNN N - N ~N - ™~ - NN ™ NN NN N~ N
¢
LDL.J QT 9 HDOAIND NS DO St LT - - T NNt O
. * @+ = . s uoa » . L U I ] . . « & 9 . L] e = & L] = " »
< TONDM ¢ HMND N /R S e T MHT YN M NS =M " - YR Y Y]
vl o -4 v vt el
™ - NN - < cm oo N T T Y] N = 7 W =N
N N . P e el
N ONMNaN NG OW NN MINLT N =T TN
™ R X
- HMONT T ~ N MO = Nemg —moDaN
o] - - O o~
@] MmMNAMS < < » o O~ 0 MmN M ™N N = (N N OY S
™ - (N - - -
g D> O nom [P S < - N (RPN ] N GNM oM N =0
-y -y -y 4 -t -t vt — e e v
s} - NOT 0 w0 0 - /] N MmN N [ g SN
- -— - - (N e -t o - '] Ll
™~ N T 00O 0 bl 8] MO N S ONn S - 0 - ) - NN O
- - - - - -t -t - e Ralibal
0 NSO 00N o~ L) (SR ] NS ¥} o~ ™ -G NO O
- - - -t - -t - vt -t (&'} - -
w =g ™00 WY 8N ™~ ol NN [N o2 g ] ¢ T (ORI ]
- -— -t - (] - — ot - ot et (e
< UM OM > m - m NN S RURGEN Ry () ™ Qo o (o ]
- - (] - -t e - - O vt v
m G TN M N < < [25] -0 e N —“ N M < N oW On
vy -y Ll i w4 v v e e v
o™ NHOoOOS NS W 0 NSO N WO N < U ISR NN O~
- -— -~ e ] - et (Y vt
- T MHOOT o< < [y Rbe i S '] NN M ' - < ~N & O 'K
- -t -t Ll - 0
o] I U IS o o N O~ S TN O '] < N [ ] L]
- —y -t e e
Lo IO RO - o o T ™M NN N 0 NN < ™D e pRe y] <
-t — o et
o0 [ACEEA IS i IS I B Y] ™ Oy < 04N 'yl PRI < N —
p—y - e -
~ NN - - e N < - < ™) moN M < - M < M -
- . -t e vt
~0 N (N U4 ot~ LU - 0O ~ < MmN M - M U o N (]
-t - Y
) m o NE N e e e N Fd e HN NN o= N
. -t - M - N v
< - - 0N - = N \ < O N o L Sy ] 0N o N ™M NN ™
vy -y Lol ol
T NN NNE %D T W TN® WM DN NN
- -t N -t
)
N - e-NO N MmN & < & — ~ & N < N M N WOoOONN
-t -t - I IR
[
- ~N-=O N NOMO 1] ~ n - 0 < M N < M " < NBDOO O
. -t -y - - N
< ot O NS M - [+ © O o N M oMM O N VWO W
N - -
“-NMe D ON OO “NMT D ONODOXO - NMe OO
-t — et vt v - et -t (N NN NN NNNN®M

~ -

&06

O

26 26

10
z1

27 26
21 21

z¢
2Z

&
21

7

1%

~
<

1

~
)

0

~
<

1e

146

16

24
19 2

z5
21

25

25
20 20

N 25
21

AVE
MAX



'S
&]
a ~cTITT S NOT T ST e TS TN ST ¢t T IOT o
— L0 N (SR ) ~N NN N NN = NN ™~ NN NN =N l{")
> ~ t
w p
«J pu]
—
I -
] lgOOOOO L EeReReRe] [oXeoNeRego] - OO0 o oOCo SO OO0 M
Lo
l_\?OOOOG [*ReoReRoRe Rl eRoRe] NOOOO -C OO SO oS00 'V
)
)
PR R eReRe e} [eRe e RoR o) SO oo0 oo oOoO SO O [eX e eRege] NN
-—
[}
I8 [eRoRoReReXe] ST OO0 20 Q000 [yReleRwie] [sN ool e Rw] [eRoReNe R < N
@ =
> ()
-
QOC’OOO SSOOT S OO0 [eR e e Re] ScoooT - OO0 SN
% o™
% -EVOOO':' —~ O 00 [eNeoNoReRe] [oR RN Rl SO OO SO O - (o]
-
l;\_.l ™
oL o= ~O0 WO O N -~ (e RelRo R N o] N =~ SoooOd meT oo oy <
W 'y - < -
N ™~
<
- T = NN oo O T NS N~ NS o NS T NH—= 0o ~N 0
4 < - - — — - — — N
Vel ) ol
]
w 'u';(")'.'")':!‘{)-" N oo N RO —“~ D NSO [sReRUN e NS oYL NCi
— o N
. ™~
<
] o <N~ Nt = OO ool s Kol SO T S O~O - oW <
- [
- i~
L
= [gEeRa = ie] O~ oD [oReNeieNe] SODOO [eRe RN ole] [eRaleite R T <
— b
i -
x )
3 44 [sRoNellole Qo] T SO0 -T2 o0 [eRsReRoRw) - C O T O OO T ON Rl Y]
> = w0 pa
— ] - N py
x I . z
Noo oo ST OoO0 [eReReRoNw) CT SO ST OO0 s NoNeNeRe} PR f
i w 5 =
O -~
el i) -4
w o = [oNeReIR cRo R e} T OO0 SO OO [sX e RN SO T TD [sNo R oo Re) < < ]
- wi =z 'g} W <
=z = - — @x
] = fus] ] ~
- pe] o T O T T 0T - T T DD T O - oo i e R Rewie) NN D Zz
- =z - T pa -
- — - o
. o r4 ™N a
i e [} — >R s ReReRw] T T D SN T O e ieNe el - O T e Rull ool e] T D~
< w 2 o - ™ > =
[ -t o
B 9] . =
w i noT =<0 [aRe e eie] NS NSO oReINeRE e [« Relelbeite] leRo e RoRY NGO w
= D Z - - D 8 Ve
o - P W =
z o
] st O MmN Ty NS OO oONO OO OO ONN —~ o OO SO~ — 0~
- =z o Moo= N Ny
— — -t 2 2Z
o 2 (e
- V=00 - NCTD [oXoNeRe Rl SO OO N Do DT leReReloRe] N = =
= ~ Z b= =
‘ o - adg
| I _ . L o >3
: o NI o ] SR e R o] [oNeReR R O NOIWD NG = 0N [sNeNeRaR o] NIV i e
¥4 0 - - - - L w
I —t 0o
-« o L&
‘ PoOWooSY OBHHoO SDoO0 TN~ NS =gt 0000 NNT OO
! L < ) =}
: o] > >
: — _ |
. 2 C\?OC“:'C'*“ O= OO0 oOC OO Ot Ot SO =~ N SoTCO oW oo
: ! o 22
i - 23
q N _ I
i - NSO OTO -S OO0 [cX ol ool S~ ONG O O N~ [oNeRagolv) N Ll
H iy -
! ! o0
: 00 ~00 -2 OO0 EReReRelie] N— =D [oNeRol o Re) cCOoCo o W~ %5
: jeaggee]
| - TL
. —~ p
! ‘ o ZZ
t ~ 0
g NN ON VOO —“ N TH N DD - N M < DN WO o q - N
] - -t -t e - N NN NNN NNNNM -0 g
;
e e R i N R R R St oL L TPV P

S B B B Ty B Ky BN S AT L T e AT IS AR L W Yo ST e TN T 2

e L
FI N




OS5 0°89Z 09T K97 0L 09T 052 58T ] 2 CST QLT SLT 04T 55T 097 XUH
RZ 2’ L7 LT LZ LT Z LT 9T T wE LT LE LT LT N
Zé 0Lz 2021 7T 541 TEl Zal T vl P22 G170 Al -1 S B R S T

05 OLZ v S°T1E = GUT OSTE LG0T 0aT OT1 GIZ 05T
QST 037 21 2toves 052 SbI
SvZ SLZ T 0°45Z =) A 09T 07
057 527 b 0°59L (A 07 R}

0ZZ 5392 vz 1CELI (3372 (3} 2

SZ GZE vZ 0°éE  ObZ 05T ST 0L 5y G 07 07 0L DL
0 Ovs vZ &£°121 07 0L 04 Ob 57 NEr QI 51 04 5E
SE GSvZ S ZLST Sy S2 52 -z 3

57 02 L 0L (374 O/ I 0L 0L 5y 0L

<N

L2 0L 0L 001 Sb Oob 02t Gl ST 0L wn =7 LY [T RS VA L R NV A § 4 0L 0L 0L 0L OfL 0L

™

o
<

oves b

Oy O vZ £°9I9TT1 0L L 02 05Z 09 555 e 071 OLT 0a 04 502 OTZ 0
0 OLZ ¥Z BTELT OZZ SIZ St Svz 057 o S 04 OLZ Sb ST 5% Ovd &t
oy 097 vT 741 SED [ e SvZ =y 0L = 4 0L By w7 0L B9 0L 0L 27
0 038 vl vIEl 0L S 5 k2 oy /A
0 [HIEE ] ¢ | S 2 [} O O 0P 07 21

0£Z 052 vZ 3°0bZ o> oI ObZ SEZ 0vd obd 055 (n] 2 ST
0ZT 092 v 4 obZ ObI OvZ obZ ovI obvd (R4 0z vl
o1y 052 v I STZ 0T ObvT ovT 0T 051 0zt 0z1 P
001 OvZ 2 £ OZ1 OZ1 STt STT ST St 00l [ ¢ Z
or obv vZ 1 SIT 052 05 OvZ ObE SEE OrZ 0T 05D OvT 01 Oovs OoyT ovl Ol 0Oz 1
0sZ VT YT oy OSZ 05T 052 S 05T 0vD SEZ ObT DI 0vZ OvI [ P 053 ObZ O&RT 0LZ 092 05T 05D 01

17 057 09T 092 OKZ OS5I ObZ
*ZL 0zZZ 05 05 85 09 o 07 0 05 0L

16 0L 0L 0L 0L 05 of 71 0L 09 07 07 07 o3 05 07 07 0L
SAT DIZT 0T 0OLZ 0PI 02 OS5I ayZ ObZ ObIT 05T OvI Ovd 027 OvS 01 aEF 0T

ovzZ 0vZ 7
0SS 0ZZ LV
oy 0ZZ b
0l 052 b2

-]
0L OfL ©OL 0L 08 0L 3
0T ObT OZ1 a1 OZZ 002 £
oo1 9L 0= 05 012 0L 9

W QNN

ob OSZ vZ OTIZT 00l Ovl 0ZZ 0ZZ OvZ 057 obT OST ObZ O Sv Sb

07 08Z ¥Z 0°21Z 05 oObl 01T 0ZZ 02 obZ ObS ObI OvZ OovI Ovd
01 0922 2 T &4 OvZ O5Z 057 0ObZ Ove ObT ObZ OST OvZ ovZ ObI
St 097 £ QTLET 04 ! 022 0T 022 oy OovT 052 0T Sv

0L O3Z bz vsAT 001

Q0T 04 0L
oz O0bI OET
Qo 001 01
ST S2T 00

0L 5L 5T

(574
07
0ot
(174

- e

052 05T ST OvZ OvT OpZ ObI 0L 052

[l

[y

NI Xuld N 3AY €z Tz w2 oz &l 5l VA SEEE-2 SEEE =S S 'S SHE 2 S 11T ol & o L 7 5 v i Z f 0
34T ‘H3AW3IL43S L5 MaH . . AWl
AYAd ATMIHS .
Sled NTZMOOH LY M0 EIAY ATTMEOH/NOE L2 HNIM

YINMOAT YD *3TTSMIAIN - MIINTD HRUIEIY NOTLOTING MIY I MALYLE



FILNGIW TTIY INTOS HDVE QY SETTW TWEaL G5
AT M3 SNODTIYAMASEDT ATRMNOH 40 MAGWON (1)

ST VT dUH (AT INIQd) obs

4 v s & i L A A | v & v / 14 v o / 21 S0 14 DA
1528 7 ] A ol SR G V2 VA B LS B B P2 B i e oot ol 1 [ [ O YA Y |
7 (8] [¥] 9] 0 [¥] Z <) t ) () (3] 4] i 3] %] (] (5] 0 ]
21 0 (8} Q (8] [}] (8] 4] 5} (2} (1] 0 (8} %} O (1} O 0 0 )
Ed [§] ] ) 0 (8] Sl y 0 (#] (] (}] O [§] [t} O ) (Bl [R] (4] (%)
v ] ) 1) O N | 30 0 [B] ] 0 [ (8] )] 0 (3] 0 ) [B] ¥
A [¥] 5] ] (3] O ‘s 0 0 O [§] (B} [}] ) 0 () (] (3] [§] [B]
e ) 0 b [§] ) 0 0 ) 0 (A 0 B 0 0 0 T B Vd 74 )
v 0 1 = 1 (1) (3] i (§] 0 0 0 (W] 0 1 0 w () [y 3
= 0 O 1) 0 0 0 O 0 0 0 0 0 0 [} 1 ks ‘ 2 3] ()
L ) ) 1 %] (V] 0 (] [} 0 0 0 (9] [§] () [#] B ¢ (§] (8] ) ()
Pl 0 o 0 0 [i] 0 0 O 2 0 (4] | s ) ! () ] w 0 0 0
Z (i} (i} 0 QO 0 [B] [ o ) T 0 o /[ v B 0 (B4
b 0 [§] (W] 0 0 = ) ) ! Q) 0 0} v §] o I |
F 0 0 ) Q) (i} (8} (W] ) [} (i} (3] () ) O 12 v . &1
[/ 7 (] (] (%] & (%] Q) ) O ] 5] 0 (R} (%} 1 ¢ I A
= o B (%] ra (W] 0 (8] %] [B] (8] (8] [§] ) (§] 0 0 0 EAS
o [} ] (%] [B] 1) (&) 0 O 0 0 0 [B] o () [} ) 0 (¥} ) () S
| 724 1) (X} O (%) ) (¥} T1 O ) 0 8} (B} () 0 %] 0 4) 0 0 [} 1
31 O 0) ) ) 0 (3] O ) 0 ) 01 0 0 (R} 0 0 0 K} 0 Q (8] =1
[ i) ) (¥} ) i) ) (] 0 (§] 0 (3] ) 0 () (B} (3] 0 (] ) 1) EA
[0 O 2 ) (W] [¥] O 0 (3] i (3] [R] l 0 1 (§] 8] 3] ] ) 0 11
v 0 (W] 0 0 0 0 ) (§] (W] (W] (9] 1 0 (] (9] 0 0 [§] 0 OfF
9 0 (X} 0 0 0 ) 0 0 [h} ) Q) [§] (8] (4} (B] [§] ) (8]} () )
L1 O (5] %} 0 ) [} (8] O [§] (3] 0 0 3] ) 1] LR | ) O O Bed
= 8] (5] 0 ) t) O Q) t o (%} & 1 [§] o (B} 11 - O ) VA
vz b 3] (8} ) ) 1 'y 0 0 0 (8] 0 0 (8] t =z P (4] Q i g Y
e 0 (] [#] (%} (W} (R} ) ) .... (3] . ki ol = () (8] >
Z Q (%) (%] 0 [§] I 0 I %] 0 I 4] 0 0 14
v (3] (W] [a] b= 0 ) 7 [} ) [§] i 0 O Q) 1 o
B O QO V4 1 (8] (%] § B (%] tr ST 0 O () Pl
vz (¥} O (0} ] 0 ) 0] (B} 1 1 4 (8] 0 (9} }
CTYWIs [FE OFT el on 571 Lai 5L 07 LGy o =T 0 AUl
MWL N LINEM
AYId AITMITHE ,

J NG LS T4 0T UNIM

UMM I T 2 IATM = MUTENC 0 TE I 7 Wl e et M1 i EMIIY L



20
11 :

14 13

I3

17

N -

)

<

1%

20

21
20

Q

17

pras

1%

1

b

s

17

E -V U (N — — — et e vt e - YN~ - = O — ™
; b . -
™~ > oM : NN O rCINoOST T NYSN2 o0 ON O [ -t
D q 2] - - et - (N - -
[N x
< 0 SN & < g ¢ T < T < ¢ ]
- zZ ™ — (NN NN NNN NN NN N NN N ™
e
=
SJ@ %I NGO [Ip e Lo SINONN -“ONN Lol S SRl e (] ™
[ . . oule A e v e s N L . . .
o - < N ™ NN N & 0NN womT N N - N ~&
D — - - -
} > O
: w -
; | M N UMM N NN~ N—=MOD NGO~ —~ 'y
(v el N - - v
P
o NN NONN SN~ TN I - 1
N - -—t - -
- - MMt MM N NSO MONS~ O N
N -t v -
<
Dt
4 [~ ] CNN~— (NM—e=Mm DWW NNO—=D w
o &N - - -
i
- o - INNN NN~ NN MOS0 O 0 ~0
. -J - - - - — -
: S
[LO NN~ MNSEo- OT=ENO DNND—~ ~
K - Ll - - -t oy -t e -
‘ w
. ]
—
o
< I NomM O NN W O~ N YL G~ N &
w o - N - - - PR —
i > E
—
i = Z o N NNM Y WHONA =« NOOS OO0 o> o
M >t - -t - - - - -t —
f
N .
34 L 'yl 0 WN® oM DNOM N NN N oo T fa] &
» %3] s - - - -t et ()
— pat)
Z =
§3] < U SMOM W MG N ™ Q<9 00 o e N 0 o
o - - - — -~ - - -
:‘ \tl x M0 < <0 NN N HONM -~ OONKNG ¥l N
. net D) - - -t -
<
w w
' ] i = o~ ™ < ™ (SR THIE - oL - /) THTOPD ) N DN 0 < o
w < i - — - —
S G
w
Z > L
S T =
) : 2 - m mM g MOONN OO0 M - o
t— > I - - - - ]
= -J
-z
- = ko2 ™ ™ (A2 TION= = S ] 0NN T 0403 e N 0
[ o} - — - -t —
L =
' ~ o < < N (S  o o] TN OGN0 —~ S i PRl G
— -t ot - 4t
< 3
w w 0 ™ w N — MMt NN [ IR N ' (e ) &
= &< . o — I}
— Ny
=2
W= N - ) -~ WO NSNS «RNONWD N Ly
Lo et
- 3 '
7} o N MN OFTONN QW HENn NOOGKO 0 ('}
Ll -y -
o NN NSLe N 0NN DG < u
- -
N o M MOLAM == QIR N0 < ™)
; -t -y -t
N M NON —=MTHNN NEFODNO O Q) w
Ll -
- i MMM NN ~Ohe®m NNONDS N <
g -t -t
L
N NN NOSLr= 00N QL0 L) w
- -t
N O MM SMMAN =“OCOMem QOOYM O 'g}
- - -t
NI OYNODOOO NS ONODOO NMeW ON g
- < - -
R R Reke kel BaRaKa ) | NNNN%“ NN q

19

<

N

21 21 21

N
MAX

14

14

[}

16

13



oy S e

“~

FEAE

SHIRLEY
SUMiL)

45

320 3

S

1

™

OCTORER, 1982
270 285 200
Q
Q

285

2/0

e
L

o8
— ¢
—_ -
<
i}

S LIE

TRy
R

- RIVE
CIF HOr

NTER
3

(3
NLIMEEF

= —
2 « z
R4 = —
< w = X
w J W
hd o
-—
P4
= ] <
— 4 o
— —
= s
ps} L]
= ~
o
o -
fe)
14 pa)
—
<
p)
L <
=
—
2 o
W o
—_
<
= n

1

DAY

24

< W

—“NOTN

(4]

Q

W

Q

0

24

O

Q

0N 0

™

Q

Q

10

< <
TN
—
(o]
O
<O
— T
el

<T <
N
oo
oo
<o
oo

Q

QO

Q
1

o et

o

o

[ax]

L A

<

N

Q

14

O

[

QO

16

Q

[¢]

Q
Q

(]

17
1€
19
20

(¢}

O

Q

™

24

Q

O

O

Q

O

“

Q

(¢}

24

11

el

]

O

Q

[¢]

21

O

QO

¢

Q

Q

T g <
CF NN
o
o0
SO0
[sltoRe]
(e R Rel
S =0
< 00
N oo
— Y
ISR R
[sRw el
-
[eNeXel

oo
oSO

ey
ooo
oo
oo
SN
oo

<cOoQ

SO0

Mo D
SNONN

-~
L

Q

0

[e)

QO

26

<

]

~
™~

5

I'e

Q

11

o]

14

~
—

17

11

&

TOT(2)
DAY

V15

11

“

=
<
P
~
—_
-
4
—
b
'R

240

FER [TIAY

ING

-
-
<
>
ot
w
[

&
[
>
-
&«
'
2
w
D]
x
w
[od}
E
z
-

i
i
&
£
-
z
™~

T v P BaE N B AT i R, BTN Fa BT R M UL H AR AP AP e g Tt TP AT o Ay BT Dt L B e b e Pt e m A 4 TEA re At h e R e e Bam W N e o A

MONTH

VINT AL

AL P

t-

AT

N

DHEERVAT I

OF HOURLY

FYETAE LR .



W
N
(2]

SEL
07
507
SE7
St

0T
0z
S?
(313%4
05

(0]
(s7:4
Sz
SZ
0

ot
1
0T

st

oW
~

NIW

T NC
["ERXN'Y]
Il

o

5L

0Lz

092
OLZ
097
S5Z

03<

a{=F:4
062
02z
07z
0ve

S1Z
SET
sSv
0071
QS
STE
S1Z
s2Z

=
03

0L
037

XOW

361

0 352

vz 77052

YT ZHYI
vz ©°ZEZ
vZ  TuvZ
AN 1
vz 97002
vz  5TYET
vz 9°5E]
vz 5277
CAL A 5
vz 5UELY

°9:2
L3
AN
‘55

e |

<
N
M oSN e

vZ L2l
s 0°6L
vz 5°93
01 0°&5Z

['g]

[ 077
EANNS = T =

N 3aY

¢43301L70)

052
=
| 4

ST

0L

ave
SvZ
02
oy

05Z

0oz
=) 22
57

[ [=454

OovZ

0129 ¢
=4
0oLl
=9

57

071
=]
0L

OSe

577
£
241

0

57

517

0L

(R 1

0
[¥]
0

2} Kl

HYdd ATIIHS

L
ra

0L
[ £

ﬂ.n.,.

0Lz

-
“

LAT

(3 1=%4
| 24

e §

J).\
Il
-

| 4
iz

P

YINYMOAT D

S9%
1z
viz

075
(=3 A
ovI
jay /5

SbZ

Ll

N

(RO I xS

™

Dnn o

u
]

=N
7

7
T

el
=T

Sld NLZMWIH LY MO

LN EMANATY

(8]0
| &4

(R0

[ROSEANT S Vs

[8) 554
Sy
[R1=f
ovZ

Sv7

Qb=
ovz
O
[} -2

=3t

55
S
Sz
05

07Z

05T
05
Sv

ST

55

=3 7

052

=

FJOWMHHAY ABRWIH/NO LI AN

R
[ Pt

(3

1 Mk

ort

=
0L
il
2474
(174
07
Oy
Qfr

act 01l

Sb

.
=l

LA =L
0 011

[y (w21
0L 0L
ot Sb

L

oty

HINTM

 MIINGID HOMYIEETIM NOT LT MY WML

(17256

L

57

ST

0L

O

5

sS4

=

Sv1

=7
(W74
0L

57

O

05T GART
YT O

Glt

037 Of

SZT 021
s 0L
T 0ot

o171 057
oL
oL
RIZ

57 57

54 0L

XUl

anvy

~N
™

&
Ry
4

- T

P

-4 AN

Avil



A0
[ANLV) ’ TR 7))
HAAWVING (1)

N 1IN
AW M4 ENOTLYAMIE

v (41 INDA) obd

o = [»] (R] 1 5 L -5 7 ¥ N a 51 11 7 o SAU
IO L 7 o 0 v 0L LI vl 71 /1 B e A SRV | E L 1Ll
¥ 0 0 (W] 0 [¥] (4] ) 0 (8] 8] 0 0 Q) 0 0 (8] 0 0 s (1] (8} [} (¥]
bl 0 0 [k} 0 Q VA Ll OFs 1 Q 0 (] 0 8] (W) O (5] 0 (3] 0 [h) 0 (&)
vZ O 0 (3] 0 0 (8] n] 0 [h] 0 [y} (3] ) 0 (8] 0 (§] (4] ()
Z 0 O 0 0 (8} ya (R} 9] 0 0 1 ) [} [§] 17 [B) 0 Q 0
254 (W] 0 0 (8] (3] 0 [¥] O (1] ) () 0 1) (] (%] 0 O %] 0
ol 0 0 Q ) 0 [B] [§) ) %] (8] ) ) 0 (] (4} (3} (8] (§] 0 O
- (3} [»] [§] ] ) (3] i [#] T [} 'y O = = (%] T =, (1] (1] (4]
v 0 (5] 0 () Q) ) (&) i (3] ) ) [} [B] (] 0 0 §) )
Y7 1) [t} ) 1) 17 [§] 0 (§] 0 O 0 O [B] (1) [§] Oty (8] O
o (V] 0 1 (§] (¥] (#] [§] g (8] W] 3] 0 (B] o (3] (& §] [B]
Z ¥ 0 [§] (] Q) (&) () ) ) ) 1 ) 1) 0 ] [h] 0 (%] (A} (i}
el 3 £ (i} 0 [§] Q) 0 O 1 0 S ¥ D | o 0 ) (3] 0 ) 0
=z O 0 (3] (1] 0 3] I 0 (W} H v v 0 ) AT o [»] 0 [}
v [p] [¥] (8] 0 0 O | P ] 0 () s I 1 11 Q Q9 W) ti
v (3] 0 [¥] [h] ) ) (8] b ol 1 3] (§] b 0 Of = i (] oF
= [} ) 0 0 O ¥} (B} (%] (%} QO 0 0 ) B Y (B} A !
k4 = ) O 0 1] b= (3] 0 () ya -/ [§] |5 0 e N 1 11
¥z () P 0 Q (] o 0 v (] Z 1 ) | 0 vi [} € 01
i (§] 0 [} 0 0 (4} (8} e O T O ) O O ) 55 0 0 o
L1 ) (¥} 0 0 (8} 0 ) (&} 1] (3] O 0 0 i = 71 v (9] (8] =
(A1 s ) () 8] (4} Q) ) 0 0 ] ) 0 (] 0 ) 0 O ) 0 () L
3
4 o
v
Z
D 0 0 0 0 ) (3] [§] ¥ [§] &) [} ¥ 0 (8] 0 T
124 0 O 0 [¥) ) 3 v v 7 L = i 4 i 1
(HHwns s ozE S8 0 DR B e P OoST L0l 06 agoo o 51 0 AYI

SANTOLL NS M

HY34 AFIHIHS

GANGLISIO - MO LR (INTM

PARN AN B I LV R [ R R I TA R BT MY RS RN g T T




p

R e LTSN

CALIFORNIA

<

STATEWIDE AIR FOLLUTION RESEARCH CENTER - RIVERSID

AT HOUR/ IN MFH

3

GE OR

:"'

HOURLY AV

/

SE L

<l

WIND

DEMOCRAT

1982

JuLY,

FaT

HOUR

DAy

AVE N MAX MIN

17 1& 19 20 21 22 23

15 14

14

11

10

&

e}

®

™~

13

45
4.4 24

NN
o

O w0

')

(3]
o

(]

“NMSN ONOO

&

4.0 23

]

Q)

'y}

@]

™

v]

23
8

24

4.0
3.8 24

'

™

'y]

™

)

™

™

Y]

11

™

<

'y,

&

el

™

™

“

o

W]

12
13
14

o <
NN

~NO
M

oo

o m

o

<O

N

0N

0~

< <

-

0 <

o

(YN

s

m

1S

[~

~

24

4.0

n

'g}

U

[¢]

¢

P4

)

o~

€

3

16

N ot ot

wonN

4.2 24
24
24

3.%
2.8

[PNVR

Vo

1w

O

UGN

WK~ O
0o~

NNN

< inw
S Ny N )

NN~

N oot =

N vt

O MmN

ﬁiﬁ)@
(DR N
[DRVEG’
oMo
MM

Hmm

17
18
19

24

4.0

'y

)

'y

¢

)

™

20

24

4.1

o

o

€%

™

u’

“

3

21

T M0

[N YRU]

™6

[WRUR 4

' ]

oo

NN N

RV EY]

Mmoo

MMM

Mmoo

(VR Ny

Mt

22
23
24

4,4 24 11

3

o

11

™

[\]

25

(]

Ny

U

i)

o

26

[¢]

.8 24 &

-
&

(¢]

¥

3

Y]

y

(Y AV

(VRS

N 0

MmN

N

&
S

MmN

VRV

™o

(W R

[VRY

&

4.0 24

0

g,

&

™

)

'y

~
P

g

)

.
=

0

]

4.0

™

(s

/]

9

~

&

€

o7

AVE

24
4

24
a a4

24 24 24
&

&

24
e

24
11

4
10

< W
N
™IS
N
NI,
[y
¢
™
"N
N

m <
™

o

3
4 i) 2 3

23 23 23 23
4

N
MAX



T T TR TR M e i N e e

- Med <odgde <t Ide ITT oI Y
E - - NN O NOANNENN NONNNN NENENN NENRN N9
~ [}
R4 b
) )
] U)
5
= 0 530S CO00O COOoOD OCOTO TpOOO O OO
<
)
o coC DocCoO SOOOQ SOOOO VOTOO O ©0
Y
o
"} S00 oOCT00 COOOT SO—OO TOOTO O e
—
)
‘}‘ o S0 COO00 O00O0C STCOOT COO—~O O~
JJ ‘-
Fm ‘
it
-3:) OO0 wmoO00 TOO00C HO~OT O=wO0T O T
- Jo
> N
|
S 2 FINS e el D=MN— IDENNN OedND~ S OO0
<N . <N
™
i) Ne¥ UNTNT OBONgs D99 o v O
'y] - N
g —
< . . .
— < o N T N <T NN < Mot O S T Ng 0 3 < N
=z < <X N
z o4
Irg U CEHO <O mMO OO0 Hm— SO CSN =2 OO B OO
— ] -
o ™
z
b ke SO OmTom = emOD _~ O SN Do =D Fo )
-
- o4
= 4 S5 OSSO0 mO-mS0 OoO-TS oo -—-00 O 49
i o
= -—
kW
I o O ASmoN NDSOD OmNGem SNTTTS T N
> p O — =
x I Z
] N~ N ST NG SOOoW -y T O Mmoo Na R <O b}
L < - b
s -~
x i —
o4 - o NLTN SR =UY 0O~ —WNO HoONEG O X |
— i pd un - — . - N W <
Z = = ] -
S & Y] Dt SO NS e DOMEGN OSSN T el z
4 ] . R, —
= = - ]
~ = z < I
= - o CoE S emToT OHmOS OTHOD NS S-S RGN
T o b S - >I
Y - <
Ty . ag
oW Y] Com mo o000 0090 C OmO=d Oo=-—Z O Gdwge uw
3 e} T i
x - T W
z ~ N o<
S o e’ o000 SoO000 SO Tme SC0O0O0OD S50 0-w O WMo
- Z G - Uin
— —t — z Z
- = c o
= e S50 0=00S OO C0OS SOOCOT OTOOT T mmbE He
= ™~ Z =
= ] I <
o ~ ~ - -~ - - o 22>
o) oc0oo ©oOoOCTOO SO0OOoOo ©COOOCO CooOOSOo o SoL
x 0 ~ wuw
— R oy U
< - - o OX
i Soo O0C0O SoOooOD CODS0O0 D290 OD O SOl OO0
[EH < -
= > >
= —J
= o SO0 o000 TwoO00 ODCO0O2 TOODO O o= T
By 5] pov R
b o
< -~ - A - Iz
= 1 So0 OCOO0D SOoO0OTw O0O0OCO0 QQ0O0OTO O A
i - L oL
L )
o 500 ©OD000 DAOTU~ OSSOT ~COOOS O 0D &<
m &
. £E
~ a3
™ z2Z
, ~ ¥
> = > -~
I~NOLH) VNBAO =NOSW VINDOCS —NOSW INDES = O4d -
= - e -t N NN NNN NNNND (W) -0 ~ o~



oty

=1

06
ottt
SOt
[=io) ¢
0

P
[BRA¢
(Y ¢
o1t
0s1

S
00l
(5154 ¢
0
ovi

051
0S1
ost
Sl
DA RS

o1t

SEl
0st

NIW

e TR

(Tt
vZ

LT

0928

0LZ
[»1pn¢
[b 1= A
0EZ

037

0Lz
0Lz
0zZe
08z
<87

0Lz
03Z
0LT
0L2Z
0=z

08Z
0Lz
032
0LZ
DYcx4

0Lz
0LZ
0Lz

~
Z
v
z
=3
vz

vZ

vz
tvZ
vZ
vz
vz

vz
ve
94§

20z

‘a

v °-s6l
-3 3 A
2102
1°L1E
| e =151
37007
5102
= oBel
20D
(LAY $d
£°Z31
STL6Y

“Z0Z
131
b @ ¥4

“Z1z
‘851
“(0Z
2

“enz

I NDIW

“LOZ
AYA
= °ZZZ

On v

XYW N 3AY

Z361

AT

g21
0?7
[a123 ¢
S31
[NTon ¢

S37
031
021
071
01

071
S51
oSt
071
071

DI
SG1
S5t
071
DA

571

091
S99t

€l

071

a'n

571
Shl
05t
051

‘tala

0LY
071
[S°A ¢
571
DA
05T

[0 §
091

zZZ

LD0WCI

NG |
v
21

w7l

071
571
sl
71
071

[ ¢
027
({39}
Sl
071

571
071
== ¢
051

Y ¢

=)
051
P EA
071
0531

0Ly
091
0st

YINYIAT YD

571
05z
00z
Gl
071

OnT
(DY
[P
Sl
SLY

5971
027
QO
() A
OAT

S6T
[1=)
5217
0Ll
031

TR

041
s71

GZ

0L

0LZ
gZZ
ovZ
01

(2o

05z
ove
0371

51

03 03

S52 02Z 0bd
S5 59Z 03I
097 o7 058
557 ovZ 09
0Lz SGRZ 55T OovZ
0LZ 047z 0SZ S5Z

ovZ

p=3=18

QLT

09T
ovz

114
Sl
-uv-l.i-w

07

072
0z

v

9z
ove

o
D

0LE
O3
OvT

05Z
077
oyd
0y
[§ 1554
Q7
1Y

(3 P=%:4

=

07

RO
falal

051

077

0LE QLT
/s 021 0
075 0L
557 (5] gl
o077 051
[
S
ShT
09T 0L 0LE
G5 0F 0OLE
0z

A MNOH

051
Y
O=1
0zl
(02

0Lt
0L

5l

051
Pt |
571
(R4 |
Sti

05l
ol
Ovl
07
a7t

ovl
Sl
ot
051
oyl

v

051
o071
071
ovl
ovl

ovi
(=]}

Sid NIZMOOH LY MO GOWEay ATEHZNOY B VINIM

CTISMTATY — MTINID HOMUAE0M NOULOTI0 MIY M YLE

Sl
071
AR
071

05

[R5}
DAY
Sl
DA S
o7

“571

051

[R1=9¢
071
077

077
(o072 §
(4129 4
obl
R
(a0 |
071

ol
—

o T
W)
-

St
71
071
021
(319§

571
(a0 ¢
077
ovl
097

0?7
027

a7l

L5517

520

021
071
073
571

nil

R |
05l

LA |
o7l

051
051

Lal

(oA S
071
a7
Sl

L

021
0217

071
Ly ¢
027
071
05T

071
071
591
0517
[s1=9¢

021
051

Q71
(AN

5210
0727
021

Dros) Qe
(B A SR
[y G e |
o1 551
o051 551
021 551
051 021

o
-

NN

L R 'Y

Al



PINCW 1Y INTe HOwe LY 53 T WL G
AUEE M SNOTLYAMISHDY AMNOH A0 MAHKWIN (1)

VY GRE (RN
) (] I v K 11 o/ B ) 0 1 ¥ £ LAV
ST ] 0 1 07 178 ST / L I 0 l 7 ‘. (7)1
v 0 (] O O [h] (4] DS A (8] () [R] 0O 0 0 ) 0 (#] 0 O
-2 0 [} 0 Q 0 17 o 3] 0 I 0 0 0 0 (3}
254 [} 0 ] 0 (8] 0 T 0 3] ) 0 0 0
v 0 0 0 0 0 [} o " ] 0 () O O ) )
7 (9] 0 (W] [B] i 0 0 0 BH ] () B 0 0 [B] ()
v 0 0 Q) 0O (8] v ) 0 0 0 O 0 0 0 0 [
v 0 0 b} 0 (] L1 5 0 ) 0 0 0 0 0 0 s
Z 0 0 (h] (3] 0 A 4 ) e 0 Q (3] ) (3] (%] e
vz Q0 (3] 5 G, b L1 0 0 i 0 0 1) 0 ) %) 0 0
vz [p) 0 (8] (8] 0 = 8] ) (3] 1 I (3] ) (3] (9] Q 0 (3]
Z O (4] [§] %] 1 v 0 7] 0 ) %} [}) (¥ 0 0 Q Q (W]
Z O 0 Q 0 (8] 7 3 (W] 0 (M 0Q T (k) 0) 0 ¥ s
v [§] [§] 0 0 ) 2 o (&) 4] 3] [§] 1 (8] (8] 0 () 0 0
v (] 0 O O 0 (= § o > s (3] ) (8] 0 O 0 0 0 0
Zz [§] (8] (%] [¥] 0 7 [¥] (3] [§] (N} () 0 %] 0 =z 0 T
ve 0 0 0 (b] (8] Le 0 : % ) 0 0 0 0 %} 0 0
Z 0 0O (W] 0 0 LT Of ¥ 7 a 0 0 [B] 0 4] (8] (W] 0 . [59
v 0 0 0 0 (W] by (§] (B] (%] ) (§] 0 (1] (3] (§] 0 (3]
il 3] (8] O (3] 0 0 0 I 8] (W] (%] (8] 0 (4] %] 0
v [} 0 O (4} (3] e b 7 1 0 0 (3 i 0 0 (9] (W]
1258 (] (] 5} 0 A Y (5] ) f 1 0 %) 0 0 0 0
Z 0 0 0 0 0 ZL oV (] ] i 0 ks i 0 ¥ 0 ] 0 0 0 0 0 (DA
2 [¥] 0O (%] O (8] Oz 1 O (] 0 b P - (3] 0 [§] [§] ) 8] 0 (8] (1] A
v 0 0 0 (9] 0 AT 11 (M) 0 i) b 7 [ 0 0 ) [#) 0 0 () 0 0 (8] b=
/[
K4
rd
S
t
¥
(THIWN3 ST 00D 535 GO 0RE STE ObE Gel YA S B S P RS B G AT (DR 4 =l 0 AUl
SINTOLE NP
LYMIDWIT

NG NI LM UNTM

GINMO TG <N MIATY - MAIN Y FUWV ST NOT LTI M1y ST Ma1yl




D I SR

[P Pe .

CALIFORNIA

SIDE,

~ RIVER

CENTER

ARCH

E:

N

AR FOLLUTION |

STATEWLDE

HOUR/ IN MFH

213

X

AGE. OR

1R

NLIRLY AV

L

W

z
=
2

DEMOCRAT

8L

1

ALIGUST,

=
<

N

HOUF

DAY

MIN

AVE N HMAX

1¢&

11

(']

Al R
N o o
A
o S0
< s
<
() M2
o m
1 N
) )
[y ]
N9
N9
oS
(DN
& Pl
~ NN
~ N
~ Y
o N
~ ™N
] -
© ™
< LM
< ]
™ ™
)i
] L [y]
)
< m
™ ™
“~NOMOTIn

24

7
3.7

~
Z.
3.7

-

Q]

™N

)

™

-

[¥]

-
-

(D]

v}

o]

)

N

4

bl
a“
24
-

£

.

~
o

[y/]

<

<

(W]

]

- e

24

4.2

[

)

MmO

~N

NN

IRy

N4

-~

VRV

&

Mo

ON®O

<

<

Iax]

&

™

()

(y]

10

[y

)

11
12
13
14

[

24

']

™

M

™

[\

™

M

<

4,3 23
.9 24
4.0 24

0 <

i<

- OIN

RIS

10
7

— 00

1

(VRU]

[N V)

YRV

(W R Y]

[\ RV

[yN )

10

Ry

6

6

&

™

v

™M

)

3

1S

Ky

3]

©

(]

3

16
17

-
<

1

1&

(WS

vy

&

11

W]

T

N e

5 m

&1

TN

o N

0N

&m0

mHm

Mo

€

24

2.7

™

'y}

(y]

20

8]

[}

[§]

N

21

L

U

™
™
3]

™

22
23
24

24
24

2.5
e
P}

2

w7

'l

&

™M

VRS

MM

“mom

™~

(VR

Ry

(]

(W]

]

25

iy}

'}

o]

(3]

26
27
28
29
30

Q

249 1

3.9

™

W)

'n

™

]

™

[

N

o

-

™~

0%

]

N

™

3]

/]

'y}

L

Y]

(3]

]

[l

(y]

™

vl

o

[a4]

[y}

™

™

™~

wy

o

o

&

(]

2.9

™~

o

ol

™

o™

[\]

3
27 27 27 27

AVE

o> 0

27
7

27 27
<@ 7

11

27

O 0N

z
11

7
11

27 27

4

N
MAX



4]

—~ < < < T < T T T < )0 < < < T ¢ TS T T TS < ‘:'_3
— o — (N NN N NN NN NN — e NN TN NN NN M ONEN N vl
s £ — *
2 2
P U .
=
= - - - - -
= uo S0 O OO0 [oReNelteRe] [sNeNeoNe] [sReRoNwRe] ST oo < [oNw}
<
)
o] S OooO [*ReleReRel} jeRelRe o] ST =0 -o = OD fd R
n < loN el oo NeRwie) [oXoNesNeRe) O - O DD SSoDo loReoNeReR) (o) — -
P
i
%} oo fo¥e) St SO - [oRoNeRele} SO D SO oTo SO NSO - 0N
3] =)
> [
-
us - S N (o Rel v i) [oRwialeNe} ST T [sReR R v ["ReRelvie] < &0
- W
- o
V3]
Z o= - D HEHNENNG P LSD AP NN N~ A SN ) N
o ~ . NN
o) N
< . . -
< M - 0309 LIRS IR e R ) TN N - — g 0 N —~ ™ < N
B o
c s - . -
— < N - {5 0N~ S NS — S ot T o N D N MO T < - U
Z N
o - -~ - - - - - - - e
e fo N oReNe) —- D DD .S D D MDD e D - — D D e bt N
Pt -t
< e - ol - - - - s
[ S o Tt OO SN N SN S TN SN = T LR I B ] < [T
bl
L" - o~ - - - - -
= oo~ SC o oo Tt T SO oD (o eiN ol e [oRwielie i) ko] NN
-
W _
i e NS OO0 S D SNOOT D e ST N - < ~N <
> = - -
— [} —
= I Z
YRS O v Ng M S0 D o R HHON—~ 3 et 0O bl po iz
I‘-.T < o =
b=} -
= o 2
[t jad - < 0 Lol o 8 D SN Co e o N T ol B ] W g NN U HQ o -
= ] z ] - — — [0 <
L = ] 2 -
_ = o U D e ¢ - SN o™ [t N I W T L - D DD -y b < D rd
3 & <+ - T put
= = - ’ b
-z z i T
- — — foliw] T — 0T DD R s Dot T v e Do T D - e b - D
< = 2O BoAd -
- — =
wl _ o<
o | o falle] eRoReoRelke] oo le) oo oo 55050 S50 So0 -l oo o
= ] < < =
ag — = i =
z - - _ - i . _ oL
R SO o8 =S O0Ooo S0OC00 SC0S00 OmoOm =000 O <o~
= Z o — w0
= = - " - _ (e
- o (o) leXelRe e ite] o200 ST oo S ToO0 SO0 b= ool —
= ~ Z =
= - g
RS o >2
-~ = - - —~ -~ P e -~ - x —- - - ~ o~ - - PR Y
; SO SO e Xe R vike Ral (e el e ] e NeReoNoNe) SO oo ST ST < S oW &
. = ~0 ~ W w
4 — [N
; < - SN .- - - - g o3
: o [oNe) ST OO0 SO0 0 SO OO0 OSSO0 oSSO0 b oW (o R
w < -
= > >
= o SO O0C0OC0 S0000 #0000 SOTO0O OC OO0 < — - siva
L g ==
- o [ B )
= no SO0 000CDO ©ODODOO ©OO00OO0D COoOO SOOOUO O OO
) - wl
wr R’
[eNw) SN N NDO ST NTO N NN MmMNOON SO0 9 D0 - l_f\)!D ELII.J
o 0} e .
& X
' EE
—~ 22
" N ray4
~ N
> » — > -~
qd-NM TN ON O ODO —“NO T ON OO N0 INQVRO - odg -
< - et e NNNNN NNHNAN® 0 O ~ ~
-\:‘-’-n--_-.» L R R T R i IR N I R v R . 20 Ll e B Ty e P R R TP S RPN R e el X A L Rl Tig M A R R

el el e a




0Lz

K27
(Rt

0L
0LZ

0Lz
00g
0oL

0LZ
0L
03Z
G&Z
oLz

ST

XYW

Z361

[N TA SR |
257 LE LT
LET SRT LS

bl

vZ T681 09T 571

vl 5717
[ [ A
vZ S5T

& 071

v DNy ¢
vz HBTSL1 071 551
vz 8°v0Z 551 051
vz 202 55T S50
S S°TLT OS5 OS5
vz 2te?1 051 051

vZ 3T AT OST 051

AN G105
vz = P
31 = Ol

57

071
0721

Gl

vz  3°60Z Ovl 071
v 67T OV 571
vZ S5°021 0L1 OS5
vz v 071 5?21 571
vz t-0o71 O51 571

vz 1°3L1 0OSE 051

RS 3327 0L1 571

vl I 70l

rz

[l

]
o~

N 3AY

¢ L3NHONY
LYMI0W3AI

031
LZ
L51

QLY

e
St

071
A ¢

a7l

| 14

Y INMO AT UV

(1) ¢4
(R
0z
047
[ Bt

(510

ovZ

57z

0L

Q3T

P S

013
093

L

0L
07
QLT
0O/LE

O

05T
051
05T
(B7

77
o5l
ovt
w7t

(31 G De ¢
orr ovt
051 051
oyl ST
ovl 1

Gl 051

Lt NIZMOWH LY M) J0UMANY ATMOOH/ZNT L3N DT (INTA

MIAIM - MIINIY HONMYFETN NOTIOTVI NIV MY LS

0Lt
LZ
o5t

0LY
(AR ¢
(2} /A
ovi
Ol

071
05

o .ﬂ

ot

057
3]/

(A1

051
5971
ovt
071
QLT

0571
05T
0ngy
(1 ¢
(B34 ¢

0Ll
L2
(221!

071
571
551
051
07 1

~ U

(B}

N0t
[ |
0?1
057
571

ovlt
051
onl

021
057

71
1))

0LT

el

751

a1
021
051
0ST

Pl
=

0L1
LE
951

071

571
oL §
O
077
arLl

[BD=3 1
55

(=g}
071
(129

XU

anv

-

v

a7

0z
&l
&1
L1
71

-

aNoe T

— NI

Al



O

)

0

< (2]
v [3)
v 0
vZ 0
4 0
0

]

rd 0
ve W]
z v]
= 0
Z 0
()

0

O

= 0
0

(5]

0

0

vz ]
| Z4 O
7254 0
v (4]
Z 0
v 0
=y 0
LA 0

(DHHwns =

JuMAIWA]

o ND

oo D

<

(i)

(W]
QO
0
0
0

U]

(8]

(3]

(8]
0

(R}

o<
o

VENMO T WD

Z

NV

N TERRIRASEY

}

MU Y

FHENDW IV
AL M

0

FINTM

T

ol ENE T LYAM S

CTT NI

(W] (3]

0 0
%] (3] 0
0 0 0
(3] o} )
(1} 8] ]
4 (B )
0 () 0
kA (%) (3]
0 0 0
) ) 0
i 0 0

[§] O
3} (3]
(8] ]
(8] (3] 0
[A] (%] (%]
0 0 0
0 0 0
0 (¥ 0
) 0 0
O) 0 0
(%] (W] (&}
(3] (%] )
[}] [§] (&)
0 (3] (8]
v 0 ¥]
(8] [(R] 0
0 0 0

1 0

GL0

NOLL T AINIDM

(LB LY B B

N1 g

ATSnH i
Y 05T
(¥] I 0
(3] 1 (8]
0 (§] (]
(§] 0 0
4] 8] (8]
[§) (8} (4]
(4 0 3]
(8] (§] )
0 0 0
0 0 [n]
() (8] %]
3] (3] 3]
3] (%] 9]
0 [§]
)
0
Q) ) 3
0 i 8]
(3] 0
0 0
§] [§]
0 0 [h}
(9] (B} 0
(3] 0 3]
O [#] O
0 (8] (%)
0 [B] (W]
] O (8]
0 O [¥]
[a] Q O
0 (W]
7 [RIoA

MY

INIDEE HOWT LY SATTH

ALY

)
1)

HAVI

() )L

R RS

3
Ty O N Y

-

-,
o

I

< e
- N

0l
3

b

NS

A4 W

—

Ayl



MIN
1
1
1
1
2
1
1
1
Q
z
1

- - N Nemw= NIN— ™N -
ly > $W SO NYNUD NN N N N O YW W L < oMo
» g - - - N
o s P
-
e Meed LSO TN SNLT S SO < <
L'E =z NN NN N SN NN = NN~ N - (NN M N N (N~ -~ -
' 's]
w
. % '51 o Nae N NSO N SNTVM THOTDL S NN - ~ ~
e T S T . ..
: o E  ©mOHeTl NONS emmEGge MAONME T MO < o) e
} o '
1 & u . .
- (Y} () [URVE- NURO] )N~ ] M M N MmN m M o] VISR
: bt N ; . ™
E !
w ' .
. = ?j UNURGE- Y )N == % < W NONNe- ™ s N N () l;_\l <
3 . . A
‘ ﬁ ¢ MmME M- L N RURY MMM (3 & "y N <
- ™
8
-
. 4 bl IO ORURURU] oy NN [N EURVEG] CriMmN g < M o) YRR’y
< 4 ’ 3
. e i ™~
1y
: [ ICRCRVECRY M N— o 00N L (NG Y PO ¢ N O UR -4
— L
<
o
[us} [URCNuN P N e DN D < T ™M T XN [ ] () < N
- -
\ )
fus]
r~ -
Wl
o = ~ NSO T ITNST O < U < N ™ ® ] 3 b NG
: w — N
d > p
¥ -t
: i 4 ~ O OWmND VI ~NW 0 N9 '] TN W M s ¥ 0
: - - b
|
~
i o Bl NN NSO NDWN Y [ R R ] N ['yd O O
w = — ~N
o [}
z = .
o G NOERE NONS S POV S SRIPU SS9 ~ <o
[ - - - e
L«
H o M ONRNODE NPDOSN NYVYO NN N ) GNS
! iz S — — -t ) -
N <
' 3w .
! i 5] - [ NJOW DNy O NN LMW H NSO O i
ja fed "_I'J -— i
54 ’_’i 'R
: zZ >
= < =2 N - .
5 - o - (T ONT G N0 W [R ARG ] Ve O U N bl Yot
¢ = > I = 4
' =5
:_.-‘ 5 S NOe®m DS T W WY N W ] < : )
[ e - ™~
RN F e g e N eI SN NN GNE N O Ty
— . hatt
< =
Ll : [ [ ISR | - D — e e O 4 e U3 0D o ™M o~
3
2 g N e T N - P 0 0 N
— T
< - b
- 3
. ] Rl [VETRuR U < MmT N T MmN G N o= N DO ] L'".l-\-;d'
i )
'y NGO M T M ON ™ N MO NS l.'".'%h'l
. y
< NS N LR UL O o) oM (] N © < ¢ '».'")-%vd'
¢
(U] NN O N Gr e M N ® < ¢ < ) C‘4 <
[y
N M MmEOON N = NW OGO Mm N NOM NN < l"J—I:‘U'J
i :
- NNOME MmeenN MMM ® Ne(® M M
¢
] BOHMMmO MmN YRRV ECNY NANN® MM L'"J;Q‘
)
o x W
q - N ONDOO ~ NS OO D — (N ) NONDOD >zdg
: =] -t -t v v e et et - (N NONNNN NONNNGM ¢ p ¢

WAV BN, aw e s ke j



~o STt oUW T VO ST < O < ~
— HEH NN NERNN= NONN=EH SN NNN NN - =
~ ]
g E !
o >
P W
E q
w
(] noo oo [eReReReie} S OoOo feRoNeNwRe] ST D < ol e]
<
) '
;:_/-_":-OOG [eRele o) [aRaleNeNe] SO oOoTO ol e} fws o le
2]
o !
[y ReNeiteN el o) [oReNeRaNel = Ro RN o R o] [e R NeRoRe] [oRele] [ ™ ON
—
)
i_‘:( ‘2"":}‘:":'\.) C,-D.‘--DO -:-.:\\_-O.D -30{:‘0-:- 0.:.0 P e
[xy] fo] .
> O
-
!{?OGOO-« R ool o ReleleNe] [s RN aReRe] joNelRe) < N
- D
x ™
al
e} SO N N OO = T O & - DN N O [ o4 <
r ™~ : O
b
o &S M - N N® U N PR y] -y T D - N2 N NN
Ll 'L O ™
) ]
<
— SO NMm NS < ON I oMo O N - ™D -~ N
z L N
= ™~
z SO ~NN NOSIW NS MDD O =N O el ol S
— %] e
- o
< _
e O D e et SN D - - DD ST =D e Rs =] = -
v Ll
- IS
o
= WSS ToD AmOoN= SSOTD S=000 OO0 o o
= >
G} —
zn
I S OO0 0 AmSN= OST0D OSON—DT SO - fath {
> = s ] -~ X
— i - o
= = =z
B e D O [oR eI N T et 3N - N - 'eRelte] - 0 U )
1 ~ TN =z
=) —
o Py -
I = = ScHmoelRNg GRS~ KNO™IN ENOON NMQ <« Mo =
- u Z us — - - — - P ) Ped
=z = — — - o
- E = 5 .
= - R o TR LS =D - - O e T — Ty -t < D pd
=z ] . vy = T —
-— s — i
& z g
z = = O RSO NHeDO OS2 O-2oT TT— z
< . = (8] > =
- — o
I _ o _ _ - _ _ _ o
= oS oSS OSSO S90S OSSO0 SO z -— W
= fo2 < L<
— = Ll
Z _ _ _ _ . _ N [P 4
= SooSoS oo oo S S oD = e [l iw] o) —- -~ B
— G- - -— 3
= - — - oD
J oo o000 [eRe e e o] [sXslieReRo}l oo T oo oSO o] [ el
= ~ Z ==
= - I
= e mm Y m e - P
':/C)':":)‘OO O‘:C":“:‘ \:".,":":’O O'J's'—-"d o T O < o o C:LE
x < ~ W
— [UY sy
< - L2 qw
oo oo [sXeNoNeRe] SO oOoo ST oo (=R wie) fo) oW oo
2y < -
= > >
= _ a4
3 [eReRsEo Rl [oRe e R [sReRoRwRe] O 20 OO < - X T
] o) . = 2
— o9
< - " e ~ A ~ - T
— NooOoSoOoCS OO oT OO0 o R RN [oRe N o) SO0 o felibe)
) v w
oo
SHOSODO S=HTOO SO0OTO0 O-mMO— NN - ISR X @
' N = ww
jra o]
P
- oD
v N zZ2Z
. ~
> = > ~~
T~ NMTI ONDORO iy &SI SNDAC - N D DN O [y ey - N
= - o vt e PR NN MHNN ™I N DY - ~ ~

OB e B e < o A o mmm e e o




521 SAT 061 50T OvE 0L 0LE LT OLT 591 S70 0921 031 02 01 571 XUW
iz zZ& TZ el &2 IF 77 | P [ A ¥ A § AN | 17 N
LL S3T 121 2857 071 041 L1Z | 3 val 2l &l LT AbT TET VST Gal bsi 3AY
o 03T b1 1°Z410 OST 071 021 271 051 051 Sl 073 058 aLE OLs 0
O 051 O1 0 [0 | Oovi 05T 05T ST
0 ‘ vz  Zeasl St 0oLl 551 5451 071 051 0 0 (311 SDS) QU 051 Sbl
(3] OLZ vZ  O*S¥T 05T Srl 051 051 551 051 0 O o5l 051 071 (10 SN § Z
0 0LZ v 051 051 S5 05T 021 QL 0L 07 [B1/A1 Gl 051 051 021 5517 O

ovl 597 vZ 071 OvT 051 057 071 59T 078 098 5l 05T 071 Shl &1

O 037 v7Z 071 071 3517 050 oL [} 0 O a7l 0L 071 051 =7
(] Oz £ ZC0LY 021 0w 05T 071 0L 097 O Ot 05 ObT ST 071 41
Sl 0L O STOTE 51 05l Svl Ohl 57l 71
0GT 0LZ OZ PR ASRYA (3] 077 051 050 05T 057 (=3¢
ob1 097 31 ST 021 O51 521 057 o 051 521 Q71 v1
051 097 tZ 71 571 0721 591 S91 Py [al=n¢ 071 01T 091 [RIR ¢ 1
0zl 0LZ vE 0721 571 020 951 021 (474 5 vl OST O%1 0721 Z

571 071 570 551 071 Lal A 051 971 o721 It

0°IEZ 021 G642 041 502
SLT 03T 00Z 002

Svl OLZ bvZ

-

Q=T v

0o OLT 0ovD 077

0?1 S6Z S
oyl 092 22 05T 051 037 OF
vz
z

01z 551

SNV T

<
0 0Lz 0?1 091 QT OST Obd 058 05T (&} (1) O 0 051 ST OrT 051 O51 051
0 0LZ ¢ OZT 051 051 0 5l ObT Ovl SbT Q0T 0720 051
0 03z vZ 070 071 OLY 0L 0 Oyt Ol Otl 102y Ovl
0Z1 vZ S5l Sl 071 Oz [l S N) A ovl 551 ‘a3
s D=1 ¢ Pl 351 5571 051 0 091 051 071 v
D1A! i Sal 591 021 3} avT (N1 SER 1 § >
0Ll vZ 051 051 051 e Sl S5 071 rd
0 vz 0Ll S51 55 o7 08l ST I

NIW XYW N ZAY P A A A AN 0 EANY S S < | VA SR SRR =) SR /A SRR O SR | [ S VY S B A ? = v b il 1 0

2aT CYIAWILA3S Mrnak . - Al

1Y INWIT

G NTZM LU 8D G EIAY ATRINDHZNG L Y 1M HINTHM

YINMATTIUD CTTTAMUATM -~ MIINAY HEMYTSN NOTI e MY WitM 1Y LE



PR W ENTE] By T MW il G2
AL MOl BN LYUAMZESDY AT P A MERION (1)

VIOW Sl i (1T ML)

O (W] Z 1 ’ t1 tr i Nl T 1 1 0 0 1 0 1
1167 (] 0 < 7 i 7 T V) L9 120 S L (] 0 ) 7 0 154
1 O 0 (R} (8] O 5 1 o ¢ [N} ) [} H B (BN H O 0 (W) [} 0 (3] O (4] -
Of (¥) 0 (] 0 (3] 0 8] 0 O 0 3] 0 ] i (BN} 1 o Q) ) ) 0 (B} ) v
v (%] 0 0 (3] O 0 e % 0 ¥ (8] (3] v/ ) 0 %) (3] [} (1] (8] (2] /
vz b [b] 0 3] 0 b1 Ol P O (8] 0 ] 97 . ) 3] (W] 0 (3} O [B] 0 L
0 0 0 0 0 vl 7 0¥ 3] (8] 0 7z ', (§] (8] 0 0 0 0 [¥] b
O [y] [n] 0 0 (1] 01 7 0 B o i ) 0 (8] W] O (8] 0 0
0 0 Q 0 0 (§] a1 0Nl B} B (3 0 [§ 0 ) 0 0 (§} 01
(¥} 0 7 0 ] ™ I / 0 o 0 [ 2 (%] Q Q) ) 7 (8} /
O 0 Q &) 0 v (%] (3] [§] [B] 0 H [§] (¥] 0 0 0 [h] y] R
O 0 0 ) 0 (4] PP 7 0 0 (R} ) 0 = ) O 0 0 (W} ) 0 (%] 0 ) [ §
31 W} 0 0 (] Q (4] 0 (3] 0 (u] o 1 0 (§] 0 [h) 0 () 3] 4] 0 vl
Z [(R] (§] 4] ) Q O [¥] O O Ed (8} ) % (8} O (8} 0 0 0 0 =1
vz [¥] [§] W] [§] (%] o 1 (§] v ) ) e 'y o ) [§] 0 ) (%] [§] {) 0 7
z ()] Q 0 0 0 Z b [ v 0 ) 0Ol / 0 0 0 (4] 0 0 5] 4] 0 11
St 0 0 0 0 e Q (4 S 1 O Q 0 0 0 0 0 0
oz 0 0 0 0 0 0 % |72 S 0 %] 0 () 3] 5] 0 0
v 0 0 O 0 ) . t1 (8} (§] ) 0 (W] 0 0 W] 0 A}
< 0 0 0 0 0 2y (3] = 0 0 0 [§] (3] (%] 0 rd
v (3] ] 0 (] ] 5 [72 SO 0 0 () O 0 0 0 z
v (§] 0 A 1 v (8] [} (3] (3] 0 (3} 0 0 [
vl 0 it 01 0 0 0 (] (8] Q (] 0 v
v 0 ] o P N (3] 0 [b] 0 0 (§] (%} Q -
Pl (%] ) £ Sl 0 (2] 1 O 0 (%] 0 0 0 0 B4
v 0 2 SR 2 A 0 1 SR 0 i 0 %) 0 O 0 ) i I
(TIWN3 SbE 0L iz 3OS T S0F Oe b 07 [RESS S S Awil

ZHET

FAAWEAL 005 INTint VINIM

LYW
ANy T NUT LMD LINTM

VTNM DT i adfan Ty - M HN P e ENOTE T MY BORIVEIR AR



MIN
1
z
1
1
1
1

-yt NN NN Nt O QO ™ vttt o= -
x N CHWY [« I RN I ] 19 VY W NN NNOGODNS N ONO
b] g - N -
s E
-
dgodrg ¢ TITIOT TITTY ST ~ o
- 4 NANNNN NNNNN (NN NN N N INNNN NONNNN N - (7
Fl ~
u N
L g T HONY VITORT IV M= OOHE =RWOSN Do Mmoo
fae) « s u a a P T L TR T ) « & e & 3 « o 0 e s . L Y
*_F_ T Memme HOO6H GOOGHG ONOON DN O <
. .
[eqiw]
= L.
[ O O MHMmeT®n ONOET ST HNOON ONO— < X (10
[} ™~ : N
b
I_l'
= g NOTOMm OOGONT NS OHWMEOEOM ONN«N O c"gcr
3 Onme®Rm NMOmY SEOSS SHEND NN - N '-"{iv
<4
-
‘_('.: f‘: [ - - ) NOEHMmM CIHMMmoM S NG S MMM~ y] O’Jge
[t [y
£ .
w
> & NeSIN® LOONG OONG® SOOOm OONmo N ol ;‘a n
<t
<
o
O mEoe® OOOeT HOc O OTHEHM meomN M o] ‘(':i <
~ —
]
S
s :
5 T N WeNTI OGO Hems® o M~ HNGD O "'H-‘:lﬁ
o - y
> E
—
c Z O VoSN TOOMT GTENOH oS WOMNOG WH c%w
- -t i
1
~
iz N NoYel) LW cToene SoeRNle SOROST 0 AN
L = - - . T4 v
‘._.-L)I - ¢ D OY NSIINT I We INNIe YSnme N0 ﬁ!_\ltr.
D - T
.+
; x WONNOIY BEROT NUYSeN DOV NNOMN SN @R-:::.
4 ot -
g
wooow
I OE R N O Meddll NONGD HOPNON NNYOW =N DO TNN
w g [+ - NN
£ £ &«
2 > i
o < ol .
— D e NUOORIN N O HENON NSNS HHTTNT N IR
e el
pi} J
| i o
o = S NS MNTN NN ST NNN NN NN N0 N 0] r\l Y]
fows i - ™
x ~ G MmN e D NN N N M D - ¢ R )
= )
< 3
Woow O e N Nt NN e m 0D NN N NN ™ ?1 <
3 oL
; 9]
W o= N Ny NS TS M T e e N e = T N o
-4 : ™
g —
- =2 . . N .
] O MSOEHN NMETNMT SOHgdy SONNN SHNH~N 1 ®m o;au’;
|
! . . .
' p] M NND GO NST T T TS LTHHNM (3 O N~ — 3 N ("JRIQ
< N OHOM NHHNND S [ g - - M NMOMON CBINONM N ("'.!L:lr.:
i Y
' ) YRR ONUR ] NSO M e T NONM CY NONN —~ N M mr:-{v
! ‘ ; v
™ NS v MmEr N < QI T T MNNN ) =t () et = N ™ f"JRI.O
. “le@mOMOMN S=NOD TOOSE OGOON NONON =0 AN
\
. et [YRVEUEVE- 4 T ONM (O3 S NI g MM mam o NNNN - L'"JRQ‘
> w >
g “- NN ONDOC -Nme D ONORO -~ (N®Mo N O N >22q
“ = - o e et ot et ot et v NONMNNN N N < ) =

'

y

BTN A AR SV AEO A et ae e s S et v mAta




. -~
g ~
£ E
3 _-J
o] Ul
=
wl
] Lyl
<
(W)
&
D]
s
-
by
™~ e
[ov] [o)
o (O]
—
i
w
el
)
=
Q
[
<
— o
z <
= N
=z ur
— ;".1
= N
=
<
- Z
-—
- ™
= w
— >
e -
oW
- o <
> = fur)
z & -
N v
R 0
= -
= )
— ot —
Y z
= oy —
- E =
- = a
_ pd _ Y
- p -~
- z
z o -
< L =2 ]
—_— —t
- ¥
=z z =
Z
) = Z
- 4 ™
— —
= 3
Z i
= ~
=~
. =
=z ps}
=
<
g,
= <
x4 Lo
] &
<
- i
O -
P’
>
I
o]
Nt pm e ;e a e e a s

24

QO 4

[¢]

O

[¢]

24

O

Q

¢]

(@]

¢]

QO

]

=4
24

vy

ol

Q
C

Q
o}

O
Q

6]
4]

O
Q

[¢]
o]

ety tor e

Lo - - <t
NN NN ™
.
R o N le) .
[oXvRoRoRe] o)
SO T oo <
SO oO0 <
2T oSO o)
NN OO -
—_——— SN D
S = N )
SO0 =
SV oOo O
N SOO D
o Re ool e B
— TN O i
- o T el
— — —
IR SRR R
R e ")
[eRelelReRe] =
oD oo0 te?
[oNeR e ool o]
oS o~ 0O fo]
25000 O
Soooo O
[oX ol Re R o] b
N MmN < O]
VN OO -
- -~

- v A mae

e e ve o

24

Q (%} O

Q

Q

12

24
23

[e] [¢]

QO

]

fE

Q

Q

Q

Q

Q

Q
Q

[¢]

Q

<
—

24

Q

['p]

15

O

(O

O

Q

¢}

1&
17
19
1¢
20

(¢}

O

Q

(@]

Q

™

0

f

o

1

Q

O

Q

O

Q

Q

QO

z4

O O Q

O

-

Q

0

[¢]

QO

Q

Q

O

O
Q
C

21

[

24
24

0
Q
O

¢
O

Ry

(%
Q

«
Q

o

22

Q

™~

[d]

24

)

Q

Q

O

O

24
1

QO
O

O 0
C o

O
4

ol e]

O
C

QO
¢

Q
¢

&40

QO

O
4]

10

&3

=7

TOT(2)
nAvYs

Q

~
-

11

16

™

)

1

HOURES

el
Praptae

il

HAI

(FOINT 11)

150

N @ B S W TV W o o m LS

R DAY

FE

N

ERVATIL
ORESERVATION

[y
Pt

OF HOURLY QR

NUMBER
NUMEER

1)

(2)

P LG e

FOINT ALL MONTH

ALH

E

AT

IURLY

OF  HL

e el 8 ®

re e S AR A W




..:u.w..,;.‘
FE Ll

078 70 L3 LT

0351
I

BRI ¢

o 007 O1F 041 017 XUW
LT 15 LT N

yA=3 QI '2=3 GEVA~E SEE (A\7)

[SA)
ors

.AANN—
oyt 03I vI

071 091 050 041 002 00

vz 7°01Z 02T 013 051 047 571 071 ) a1 [ ) et YASIH S P
7 S ELY 0LV OLY 5?1 571 [ A SNV W 3 3 1 ) 71 077 LT 0L 571
Pz TOGAET OL1 071 571 271 031 0/ 70 5 " : Loy | 057 071 051
vz 251 571 071 Sl 59l 0Ly 571 05T 0x1 ol 0921
pr 2°pLT 0?1 071 571 071 571 071 191 ST ozl 051 071

001 0aZ YT 7 T 071 071 5971 o721 oot 77 OSF 0971

0S1 032 I 0 T O51 031 0LT AR ot 0Lt 071 a7l

Syl SLZ2 b2 ¥ T Ol 351 071 a2t 051 Sri aal 077

05 G677 I © I Ss%1 o910 051 (1) gt 071

0 oS ve L 1 2921 571 041 VA ST 21

0 aLZ vz ZUovl SRl G501 071 0Lt al

0 OL7 57 ZCzal 09V S5l Ly | i

afl 04T #Z7 &°1St 051 051 051 051 o1

0 03Z ¥z AEsl ovi St 051 =3 A} &

() OL7 b7 5151 051 0al Oal 571 11

0 097 vZ S SST O0S51 05 0st [ 0 o1

0 sz vZ 2 ost 05T 051 3 T 057 0 I3
Lz vZ L 051 021 551 71 In} o
QLz v 1 0% 051 2 | o L
0Lz vz 013t 071 0i1 [N 0 7

ol 03Z T £°961 051 Gvl OST 021 051 071 5] 724 oyl ovi ovT 091 5721 071 071 =

091 037 vZ L°10Z 291 091 031 561 00Z 00Z (5] X oLt G7T 971 071 G771 021 0?21 14

06 SLZ vZ £°E8T 591 591 021 071 051 571 0LE ST aat Stl Svl OobT 051 051 =

[¢) 0Lz ¥Z 4&°1G1 051 0721 591 571 071 571 0 051 o071 551 071 051 051 051 Z

0 O0S vz 93T oal sbl 071 571 021 051 OOE [R]/A¢ Oovt ST 051 OLT Oobl 021 T

NIW Xl N 3JAY AR 44N CANNVEARN ) SR - LT 21 5 "2 S | 35 SRR S L ? a v P EA 1 0

7341 *MAH0LID A MODH Audd
LYW
WEOLY MO CWUMIIAY AT/ N LV aMT ANIM

GINMDAT WY CATIEMIATY - SEINGEY HER R NOT T R MY SO RENRIAVE]




0

PHOT O
LY Q)
[ 24 0
Z 0
['24 0
vZ 0
vZ (3}
vz 0
[ 24 &}
v 0
|24 0
25 0
z 0
vz (4]
2Z 3]
Z 0
z 0
vZ 0
vZ (]
vZ D]
v 0
=7 0
vZ 0
vz 0
vZ 0
e (i}
|2 0
vz 0

(DYWNS Svs

LoMIDWIT

fw)

< N

bol

0

[y
%)

P

ST &l

s 837 [

= (3]

L 7

v (§]
7 5
7 (3
o (a)
0
i) Q)
! L
07 0
0l L
iT
0
1 vl
Vi
07
BV

IR0

1 %]
5 A
0
14
()
(3]
01 14
5 (]
a ¢
i) [}
“ 0
= 0
5 0
0 0
0 v
Iy o
& 0
b 0
5 0
1 B
] (§]

O

<

YINMD T

1w

I T
(3] =
P
0
[}
) 5
0 i
3] 0
b [§]
[B] e

oo

SEONYLE

LT M IA T

(52}
0z

SINTL

PUNGW T ENTDG HDWE LY 537 Wt (2)
AU Mied SNOTIYAMAZAD ATIHNOH 0 MAHWNON (1)

1IT9H (11
I v
] ] 0
€) (3} )
1 (%) [A]
i 0 Q
(M) 0 (8]
v i T
0 (3] o
() (%] 0
0 O (3]
0 0 (4]
(3] 0 1!
(R} (3] O
o [B]
4] 0
0 0
O 0 0
() (W] 0
(W]
0
(8]
0
0
0
0
i
)
0
Oen

TINT M

NOT DI T FINTM

e

oo D

o<

wall

INIOd)Y 051

b I i 0 =

3 il 1 - 0 g
Q [a] [¥] 0 0
) (8] 0 )] 0

0 (3] 0 0

(3} (8] (8] (b}
0 0 0 0 0
0 hl O 0 v
0 0 () 0 &
%] 0 0 (o] 0 0O
(4] (8] 0 0 0 cl
Q) O 0 (W] [¥] =
0 0 1 8] 0 /1
5] 0 0 0 o A
0 0 0 0
() O 0 Q
1 O (¥} (5}
0 (5] 1) 0 Z
(3} 0 [y] 0 [
0 0 0 0 0l
t 0 0 0 7
0 (8] Q (%] 2
(%} 0 0 0 L
() © (3] 0 7
0 0 3] Q 0 5
0 [a] 0 0 0
0 (W] (8] [
0 0 71 z
0 0 = |
(1 (3] AL

SETIN DY T e N LTI MTY WMLV LS




APPENDIX 3

Stable Sulfur Isotope Determinations for Soils and Plant Tissue

Based on Total Sulfur in Samples Collected in 1981 and 1982,



Appendix 3. Stable Sulfur Isotope Detemminations for Soils and Plant Tissues

Based on Total Sulfur for Samples Collected in July, 1981.

Site and Miles Soil Depth (cm) —Plent Tissue

Elevation From s34s 34
(Feet) Oildale Q-5 5-15 15 -30 Species &S

Panorama 1.8 —— —_— — Canary Isle +1.2
Park (N) Pine +2.0
600 +0.9

+1.6

Kern Park 5.3 -_— — E— - Canary Isle -0.8
500 Pine -0.3

+0.6
-2.4

Round Mountain 6.7 -28.3 =27.7 -25.5 No Trees
Road #1 -26.3 -27.8 —_ —
700 -26.8 -24.5 —_ —_

-25.5 -27 .4 —

Round Mountain 6.7 -12.0 -12.0 -13.4 No Trees
Road #2 -8.6 -11.9 —

700 =9.9 -12.7 -12.9
-14.0 -— —

Syc #1 10.7 — — —_— Sycamore -1.4

+1.4

Syc #2 13.7 — — ——— Sycamore +0.3

Syc #3 16.7 _— — _ Sycamore -0.7

-0.3

Democrat 20.8 +1.8 +0.2 —_— Digger +3.0
Springs _ -0.9 S Pine +2.0
2000 +1.5 -0.1 -2.2 +2.4

+0.4 _— -_—

Miracle 27.0 +2.8 +2.9 -2.3 Digger +1.5
Hot Springs +1.4 +0.7 -_— Pine +2.0
2400 +0.9 +1.8 — +1.4

+2.7 +1.8 —



Appendix 3 (1981) continued

Site and Miles Soil Depth (cm) Plant Tissue
Elevation From s34g 34
(Feet) Oildale 0-5 5-15 15 =30 Species [
Ant Hill 6.2 +0.1 -3.1 -3.2 No Trees
800 -0.4 -3.2 -4.4
-0.1 -2.0 —
-1.4 -5.8
Comanche 9.2 -0.2 -5.2 -2.8 No Trees
Road -0.7 -3.8 —
1000 -1.8 —_— =2.0
~0.7 -2.6 —_—
BR #2 16.0 +7.2 -0.3 +0.6 Digger +0.1
2930 +1.4 +0.8 —_— Pine +1.0
+2.7 -1.8 +2.1 +3.4
+1.7 — —
BR #3 18.5 +0.9 +0.7 +0.1 Digger +1.5
3915 +1.4 -0.1 -— Pine +0.5
0.0 +2.2 +0.4 +1.9
+1.4 +0.8 e
PRONO 19.7 +2.3 -0.8 +1.2 Jeffrey —
6-4 +0.7 +1.8 — Pine +3.6
6040 +6.7 +2.0 +l.1 e
+2.3 +1.5 — —
BR #5 22.4 — — — Jeffrey —_—
7544 — _ e Pine +0.8
—_— — — +2.9
-— — _— +3.4



Appendix 3 (1981) continued

Site and Miles Sojl Depth (cm) ____Plant Tissue ___
Elevation From 534s 34
(Feet) Oildale Q-5 5-15 15 -30 Species 7S
HAV 24.9 —_— +2.7 - Digger -
3000 +0.6 +2.4 —-_— Pine +1.6
— +4.5 - _—
+2.0 — —_— —
PR7-1 32.9 -1.5 -2.5 -1.5 Digger +3.6
6600 —_— +2.1 —_— Pine +3.0
+2.6 +1.1 -0,7 +1.1
-0.2 +1.0 — +1.4
GH #5 7 -1.3 +0.9 -0.2 No Trees —
2800 -0.2 +0.3 — —
+1.7 +0.7 +0.2 —
+0.4 -0.4 _— —
GH #4 24 -— —_— Digger +0.8
4000 —m — —_— Pine -0.8
—_— _— S -0.3
GH #3 25 +1.8 -0.2 — Digger +1.5
4973 +1.2 +0.7 S Pine +0.7
+0.6 +0.2  — +1.6
+3.0 -0.6 -0.5
PRONOS 29.5 - —_ — Jeffrey +4.1
6—6 —_— —_ — Pine +5.9
5968 — _ — +13.1
— — — +4.3
+4.3



Appendix 3 (1981) continued

Site and Miles Soil Depth (cm) ——_Plant Tigssue
Elevation From s34s
(Feet) Oildale 0=-5 5-15 15-30 Species
GH #2 26.1 +4.2 +3.6 — Jeffrey +1.0
6250 +3.4 +2.4 -— Pine +1.8
+2.8 -4.0 —_— +2.6
+3.4 +4.4 +0.6 +2.6
GH #1 29.9 +3.0 +3.6 +4.4 Jeffrey +3.
6520 ’ +3.0 +3.7 2.5 Pine +2.
+3.5 +4.0 —_ +3.
+3.7 +5.2 +2.5 +3.
PR 6-11 36.0 — — Jeffrey -2.
102 — — Pine +5.
— —_— +4.
——— ——— +8 °
+4.
+4.

O W& RN NHOAW



Appendix 3. Stable Sulfur Isotope Determinations for Soils and Plant Tissues
Based on Total Sulfur for Samples Collected in 1982.
Site and Miles Plant Tissue
Elevation From §34g 34
(Feet) Oildale Q-5 5-15 15 =30 Species 8§75
Lene 8.0 -1.5 -2.9 -1.2 — —_—
Place
850
Democrat 20.8 +1.7 +0.3 -1.6 Digger +2.4
Springs Pine
2400
BR 15 10.7 =0.5 — — — —
1540 -0.6
BR 20 12.0 +2.9 — —— — —
2000 +4.2
+3.0
BR 25 12.7 +1.4 —_— _ -— e
2500 +1.9
+0.7
BR 30 13.7 +1.7 —— —_ Digger +1.5
3000 +2.6 Pine
BR 35 16.0 +0.8 -_— —_ Digger +1.8
3500 +2.5 Pine
-1.2
BR 40 17.7 +1.9 —_— —_— — —
4000 +2.5
+2.3
BR 45 18.2 +1.6 — +2.8 Digger +1.7
4500 +2.0 Pine
BR 50 18.7 +2.2 — —_— —
5000 +2.5
+3 .2



Appendix 3 (1982) continued

Site and Miles Soil Depth (cm) Plant Tissue
Elevation From s34g 34
(Feet) Oildale 0 =5 5-15 15.=230 Species ¢S
BR 55 19.1 +3.0 — — Ponderosa +3.2
5500 +3.0 Pine
+3.2
BR 60 19.7 +2,3 +4.0 +3.0 Ponderosa +3.2
Pine
5920 +2.7 +4.4 +2.3 Letharia +5.0
Vulpina (LV)
(PRONOS 6-4) +2.4 Bypogymmia +4.9
Entemmorpha (HE)
+4.4
BR 65 20.4 +1.9 — _— Jeffrey Pine +3.2
6500 +2.7 Sugar Pine +3.9
v +3.0
HE +4,.8
BR 70 | 22.2 +3.0 — — Jeffrey Pine  +3.7
7000 +2.5 v +4.7
+3.1 HE +5.5
GH 6 10.5 6.2 -11.0 -12.0 _— —
822
GH 15 11.5 +0.4 -4.1 -3.4 — —
1520
GH 25 14 -1.3 -1.6 -2.2 — —
2240
GH 27 16.5 — — —_— —— ——
2700
GH 4 17 +3.2 +1.8 -1.5 Digger Pine +2.2
3100
GH 35 17.4 — — — _— —
3290



Appendix 3 (1982) continued

Site and Miles . Plont Tissue

Elevation From s34s 34
(Feet) Oildale 0-5 5-15 15=-230 Species §27°s

GH 3 19.5 +3.6 0 _— Digger Pine +3.4
4466 v +3.0

GH 50 25.2 +3.3 - =1.3 —_— —
4910

GH 55 27.0 —_ — - Jeffrey Pine +3.4
5500 v +4.2

PRONOS 6-6 29.5 +0.9 S S -_— —
5968 +5.1

Shirley PK 33 +5.4 +5.0 +5.5 Jeffrey Pine +5.2
7092 v +4.3

Shirley Molw 33.5 +6.0 +5.7 +5.2 Sugar Pine +4.3
6400 v +5.4

Greenhorn 35.0 +5.5 +4.1 +6.0 Sugar Pine +5.6
Summi t v +4.4
6050 HE +3.9

PRONOS 6-11 36.0 +5.4 +4.9 +4.9 Jeffrey Pine
6102 v +5.0

HE +4,

SR 30 36.5 +2.3 +3.2 +2.8 E— —
3000

SR 35 34.8 S —_ A — —
3500

SR 40 33.5 +3.0 —_ — - e
4000



Appendix 3 (1982) continued

Site and Miles __Plant Tissue

Elevation From §34g 34
(Feet) Oildale 0=-5 = 15 - 30 Species §°°S

SR 45 32.5 +3.6 —_— —_— — —
4500

SR 50 31.0 +4 .6 +4.4 +4.3 — e
4890

SR 55 30.2 +3.3 +1.8 +7.6 — —
5500

SR 60 29.5 +3.8 +3.7 -0.7 v +4.8
5840 . HE +5.4



APPENDIX 4

Record of Daily Fumigation Duration and Weather Conditions from

November 16, 1983 to April 11, 1983.
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Daily record of sulfur dioxide-ozone fumigation of conifer

seedlings from November 16, 1982 to April 11, 1983, showing
the number of hours each day that weather conditions were
suitable for fumigation, and the maximum daily air tempera-

ture,




Appendix 4. Dates and Amount of Rainfall at the Open-Top Chamber Facil-
ity, University of California, Riverside. Rainfall pH is
Included for Some Events.

Date Amount pH
(Hundredths of an Inch)

11/29 25 --a
11/30 121 --a
12/22 5 -2
12/23 45 -2
12/29 ) 2 -2
1/19 14 --a
1/22 3 -2
1/23 86 -2
1/24 30 -2
1/25 2 -2
1/27 82 -2
1/29 41 -2
2/2 43 --a
2/3 15 -2
2/5 12 -2
2/7 11 -4
2/8 17 --a
2/9 1 -2
2/24 85 4 .41
2/25 110 4.6

2/28 225 5.6

3/1 15 4.3

3/2 149 5.2

3/3 350 5.3

3/4 24 4.8

3/6 6 5.1

3/13 11 6.1

3/17 9 5.3

3/18 45 5.0

3/21 23 5.7

3/23 8 5.6

3/23 34 5.4

Total 1649

Mean 5.1

3No pH data obtained.



