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INTRODUCTION

The objective of this project is to identify and analyze atmospheric haze in order to
distinguish between photochemical haze from automotive sources and that from nonautomotive
sources.

Historically, very little is known regarding the composition of atmospheric aerosols, partic-
ularly the composition of the organic constituency - an area where photochemical processes
prevail in creating light-scattering aerosols. This program, currently in its second year at Battelle-
Columbus, has been devoted to characterizing the composition of aerosols by adaptations of
analytical techniques to microquantities and to the retrieval of detailed air-quality data simul-
taneously with aerosol collections. The report summarizes the results of research done in the
period June 6, 1972, to June 6, 1973.41) In consultation with the CAPA-6 project group, it was
decided that the report contain a description of experimental methods, a complete presentation
of experimental data, and a brief discussion of experimental findings, with no attempt being
made to establish cause-effect relationships.

SCOPE AND STATUS OF PROGRAM

The overall program consists of three distinct phases involving field sampling, aerosol
analyses, and statistical and interpretive analyses. Work performed during this report period was
limited to the first two phases.

(1) Results of the first-year program are summarized in Battelle-Columbus’ First Year Final Report to CRC and EPA, January 28,
1972.
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Field sampling was conducted in downtown Columbus during the latter half of July, 1972,
in New York City (Welfare Island) throughout August, and in Pomona, California, for 10 days in
mid-November. The sampling involved continuous monitoring of the meteorological conditions
and the gas-phase composition of the air (including CO, NO, NO,, SO,, ozone, methane,
ethylene, acetylene, and total hydrocarbon) concomitant with collecting aerosols and measuring
visibility reduction due to light scattering.

All aerosol samples were collected on a diurnal basis. To provide the aerosol mass needed
for organic analyses, three samplers operated continuously at 20 ¢fm, sampling 25 feet above
ground level. Because this project is devoted to small particles which cause light scattering, the
samplers were equipped with size-fractionating devices which provided particle separation (based
on aerodynamic size) near 2 um diameter.

An analytical scheme was developed for determining the organic features of aerosols. In
addition to providing qualitative information concerning the broad chemical classes and func-
tional groups present in the organic fraction of aerosols, the scheme provides numerical data,
thereby permitting statistical treatment of organic compositional data together with data on air
quality and inorganic composition.

Numerical organic data describe the weight-percent solvent extractable (methylene chloride
and dioxane) components of the aerosols, weight-percent CHN in the extractables, infrared
spectroscopic band intensities for specified absorptions, aromatic/aliphatic ratios (by NMR) and
quantitative functional group analyses for total alcohol and total carbonyl in specified sample
fractions. The scheme has been applied to six aerosol samples; two diurnal samples collected at
each of the three sampling sites.

Inorganic analyses were performed on aerosols selected from 22 of the 43 sampling days at
the three sites. The analyses included trace metals by optical emission spectrometry, Cl, Br, S,
and Pb by X-ray fluorescence, and SO, NO3, NHZ, and CHN by other chemical methods.

The third year of this program will initially be devoted to two activities: (1) detailed
interpretation and modeling of the ambient air-quality data and aerosol analytical results
currently available and (2) application of the organic analysis scheme to aerosols generated
photochemically from auto exhaust. Depending on the outcome of these tasks, the completion
of the third-year program will involve investigations among the following activities: (1) additional
field sampling, (2) additional chemical analyses of aerosols from previous sites and/or a new site,
and (3) a statistical analysis of the air quality and compositional data to identify relationships
between aerosols and their sources.

SUMMARY OF RESULTS

Although much of the significance of the data contained in this report will be brought out
only through next year’s work (third-year program), there are a number of observations regarding
air quality and aerosol properties which stand out from only casual review of the data. Some of
these observations are:



® Air-quality data taken at Welfare Island, New York City, indicate that the contribu-
tion of automotive exhaust emissions to the hydrocarbon burden in that area is <10

percent.

® Photochemical aerosol formation was quite moderate in New York in spite of the
substantial development of other photochemical-smog manifestations, particularly
ozone.

® A high, positive correlation was found between nephelometry data (light scattering)
and aerosol mass concentration data for aerosols <2 um in diameter.

e The chemical composition of aerosols <2 um in diameter is vastly different from
that of aerosols >2 um in diameter.

@ Organic compounds and sulfate compounds are major constituents of the <2-um
aerosols in Columbus, New York, and Pomona; in Pomona, nitrate compounds are
also major constituents in that size range.

® In the size range >2 um, most of the aerosol matter comprises carbonate and
metallic compounds. Lead and zinc compounds, however, were predominantly in the
<2 um size range.

® A dual-solvent extraction procedure was necessary to extract organics from aerosols
(<2 um) having wide ranges of polarity and solubility.

® Correspondence has been observed between results of CHN analyses and those of
infrared spectroscopic analyses. For example, there is an apparent correlation be-
tween the weight percent nitrogen in the organic sample and the relative intensity of
tentatively identified nitrate bands.

® The techniques adapted for micro-functional-group analyses provide unambiguous
molar values for alcohol and carbony! content of specified sample fractions.

EXPERIMENTAL METHODS

Air-Quality Measurements

Battelle-Columbu<" Mobile Air-Quality Laboratory, pictured in Figure 1, was used in
Columbus and New York to monitor meteorological conditions, integrated light scattering,
solar-irradiation intensity, and the gas-phase composition of the air while simultaneously collecting
aerosols for chemical analyses. In Pomona, only the aerosol samplers were used; air-quality data
were made available through the County of Los Angeles Air Pollution Control District and
Brackett Field Airport, LaVerne, California.

Pertinent instrumentation used in collecting the data in Columbus and New York is
indicated in Table 1.



< st ¢ s e st

a. View of Exterior

b. View of Interior

FIGURE 1. BATTELLE-COLUMBUS' MOBILE AIR-QUALITY LABORATORY



TABLE 1. ANALYTICAL INSTRUMENTATION FOR AIR-QUALITY MONITORING

Analysis

Instrument

Wind speed and direction
Temperature
Relative humidity
Global radiation intensity
Light scattering
O3
NO
NO,
NO, (by difference)
THC
CHy
Cco
5049

CoHy

CoHy

MRI, Model 1074-2 sensor

MRI, Model 802 sensor

MR, Model 907 sensor

Eppley Lab., Inc., 180° pyrheliometer
MRI integrating nephelometer

REM, Model 612 chemiluminescence monitor

Bendix, Model 8101-B chemiluminescence NO-NO,  analyzer,
goid/carbon catalyst converter

Union Carbide, Model 3020 analyzer

Battelle-Columbus built; Tracor Instruments flame
photometer detector

Varian Series 1200 gas chromatograph
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The meteorological station was calibrated by MRI. The integrating nephelometer was zeroed
and electronically spanned each day; a calibration with Freon 12 (Du Pont) was performed
weekly.

Chemiluminescence instruments were used for monitoring O3, NO-NO,, and SO,. The
ozone instrument was calibrated against the wet chemical KI method(2) and a constant ozone
source (McMillan Series 1000 ozone generator). Calibration was performed before and after
monitoring periods. In the field, the ozone instrument was zeroed each day. A Hopcalite catalyst
was used to destroy the ethylene effluent from the ozone instrument. The NO-NO, analyzer was
calibrated daily using an NO span bottle whose concentration was determined using an NO-O,
titration procedure.3) Charcoal was used to destroy the O; effluent. The SO, (total sulfur)
analyzer was calibrated using an SO, permeation tube (Metronics, Inc.) and appropriate
apparatus.

The FID analyzer for total hydrocarbon (THC), CH,, and CO was calibrated each day,
using a span bottle of known CO and CH, concentrations. The CH, span concentrations were
validated against other standards in the Battelle-Columbus laboratory.

Porapak N and Q packed columns were used to chromatograph C,H,, C,Hg, and C,H,.
Only the C,H, and C,H, areas were quantitated. The sample volume was 1 ml. With ultrapure
hydrogen, 1 ppb C sensitivity was achieved. The same span bottle used for calibrating the
THC-CH,4-CO analyzer was used to calibrate the gas chromatograph each day.

Aerosol Collections

All aerosol samples were collected on a diurnal (23 hour) basis. To provide the aerosol mass
needed for analytical purposes, three high-volume samplers operated continuously at 20 cfm.
Samples were collected from about 25 feet above ground and directed through 6-inch-diameter
aluminum stacks to the filters located within the laboratory (see Figure 1).

Because in this program the interest is primarily in characterizing the small particles that
cause light scattering and are respired (particles having aerodynamic sizes <2 um), the samplers
were equipped with size-fractionation devices. Andersen 2000 Inc. Hi-Vol impactor heads were
used with two of the samplers and a cyclone was used for the third sampler. Particle fractiona-
tion with the Andersen heads provided particle precollection in the size range 7 um and above,
3.3 to 7um, and 2.0 to 3.3 um and backup filter collection of particles <2 um in diameter. The
configuration of the aerosol samplers and impaction stages is shown schematically in Figure 2.

It is estimated that, because of the design of the interface plate (Figure 2), about 50
percent of the particles in the size range 1 to 2 um were inadvertently impacted on this plate
rather than being collected on the backup filter. However, the amount of aerosol thereby lost
was apparently small compared with the total amount of material collected on the backup filter
— as evidenced by the “nearly” identical mass loadings that were obtained using the cyclone
sampler, which collected all particles <2 um in diameter. Furthermore, if the size distribution of
atmospheric aerosols analyzed in the Los Angeles area are representative of distributions in other

(2) ““Air Quality Criteria for Photochemical Oxidants”, USDHEW-PHS, National Air Pollution Control Administration, Publication
No. AP-63, Washington, D.C., March, 1970.
(3) Hodgeson, J. A., Baumgardner, R. E., Martin, B. E., and Rehme, K. A., Analytical Chemstry, 43 (8) (July, 1971).
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urban areas, one might not expect that a substantial fraction of the particles <2 um would have
been lost owing to the design under consideration. According to the size-distribution study by
Whitby(4), the aerosol volume associated with particle sizes of 1 to 2 um is fairly small (~12
percent) compared with the total volume for aerosols <2 um.

The third sampler incorporated a specially designed cyclone which served as a precollector
for particles >2.0 um. With all samplers, 6-inch high-purity quartz-fiber membranes were used as
backup filters. In addition, two 47-mm Millipore filters were used to collect aerosols for metals
analyses. These filters were located above and below the Andersen impactors, thereby providing
samples of total aerosol and aerosol <2 um diameter.

The mass gain on each filter was determined gravimetrically with a Cahn electrobalance. The
filters were equilibrated to a constant humidity (30 percent at 25 C) before and after weighings;
24 hours were allowed for equilibration.

Aeroso! Inorganic Analyses

Four analytical methods were used to analyze the inorganic constituents of the aerosols. A
brief description of each follows:

® Optical emission spectrometry (OES) was used for determining traces and major
elemental distributions on membrane filters (Millipore cellulose). The filter and
sample are ashed by burning in ethyl alcohol which, by moderating the combustion,
prevents sample loss. The ashed product is mixed with graphite and shot by the
DC-arc technique.

o X-Ray fluorescence (XRF) was used for determining Pb, S, Cl, and Br. Aerosol
samples collected on quartz fiber were subjected directly to the XRF method, and
the collected intensities were compared with those of secondary standards consisting
of simulated samples previously analyzed by other methods.

® Wet-chemical analyses were used for inorganic ions collected on quartz tissue. Upon
extraction in water, sulfate ions were precipitated as barium sulfate and weighted
quantitatively. Ammonium ions were determined by distillation and titration. An
aliquot was treated to reduce nitrate ions to ammonia which was treated as
described for ammonium only. The difference of the two titrations corresponds to
the nitrate ion.

® CHN elemental analyzers were used to determine CHN by pyrolysis of the sample
and subsequent detection by thermal conductivity.

(4) Whitley, K. T., Husar, R. B., and Liu, B.Y.H., “Aerosol Size Distribution of the Los Angeles Smog”, J. Colloid and Interface
Sci., 39, 177 (April, 1972).
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Organic Analyses of Aerosols

Solvent Extraction of Particulate

Aerosols collected on quartz-fiber filters were subjected to Soxhlet extraction, first with
methylene chloride (20 hours) and then with dioxane (44 hours). Throughout, only high-purity*
solvents were used, and dioxane was redistilled before use. For each sampling day, three quartz
filters (Qy, Q,, and Q3) were combined. That is, samples simultaneously collected using the two
Andersen samplers and the cyclone-equipped sampler were combined for extraction. Approxi-
mately 100 ml of each solvent was used per set of filters. The volume of each methylene
chloride extract was reduced to approximately 1 ml by vacuum distillation (10 in Hg at 35 C pot
temperature) using a Kuderna-Danish fractionating column. The weight of methylene chloride
extractables was determined by taking an aliquot of the concentrate (~5 percent) and evapo-
rating the solvent on a light (~5 mg) aluminum weighing pan. Pans were tared and reweighed
using a Cahn electrobalance, and aliquot weights were determined to *2 ug. From these data, the
total weight of the methylene chloride extractable material was calculated. Use of this procedure
obviated the necessity for taking the entire sample to dryness. This is desirable in that the
methylene chloride extract can be expected to contain the more volatile (nonpolar) sample
components. Taking the entire sample to dryness might compromise the sample with respect to
such components. The dioxane extracts, containing the more polar, less volatile components,
were reduced by lyophilization (freeze drying). Solvent and filter blanks were carried through the
reflux and concentration procedures. In calculating the weight percent solvent extractable, values
due to such solvent and filter background were subtracted. Data concerning blanks are presented
in the Results and Discussion section. Values for weight percent methylene chloride extractable
and weight percent dioxane extractable were calculated as follows:

(Weight of extracted matter, corrected)
(Weight of total particulate)

Weight percent solvent extractable = x 100 .

In order to demonstrate that the dioxane does not extract significant quantities of inorganic
salt from the filters, 100-ml portions of dioxane were stirred with ammonium sulfate, ammonium
nitrate, lead nitrate, sodium carbonate, and sodium chloride. The suspensions were filtered and
the dioxane filtrates were lyophilized in tared flasks. Salt residues were only barely visible, and
did not exceed 0.3 mg.

Determination of Weight Percent CHN

Determinations of we’zht percent C, H, and N were conducted using a Perkin-Elmer Model
240 elemental analyze~ with gas purification accessory. The instrument performs automated
Pregel-Dumas determi.ations. Values shown for weight percent oxygen [O] were calculated by
difference from the CHN data. Approximately 1 mg of sample was used for each determination.

Infrared Spectroscopy

Infrared spectra were obtained using a Perkin-Elmer Model 521 grating infrared spectropho-
tometer. Spectra were obtained of thin films of sample on a sodium chloride plate.

*“Distilled in-glass™ solvents obtained from Burdick and Jackson, Muskegon, Michigan.
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Reduction of spectroscopic results to numerical form was performed by calculating relative
peak intensities for specified absorptions. Values of relative peak intensity were obtained by
calculating the ratio of the optical density for the specified absorption to that observed for the
CH stretching vibration at 2920 cm'!; i.e.,

(0.D. — specified absorption)
(0.D. — 2920 cm-1) '

w

Relative intensity =

Nuclear Magnetic Resonance Spectroscopy

Nuclear magnetic resonance (NMR) spectroscopy was performed using a modified Varian
Associates 60 MHz spectrometer. The instrument is equipped to perform Fourier-transform (FT)
spectroscopy. Instrument control, data acquisition, and reduction in the Fourier-transform mode
are accomplished using a Digilab digital computer interfaced with the spectrometer. Fourier-
transform spectroscopy permits the rapid generation of specira, consequently allowing the
generation of a large number of spectra in a relatively short period of time. Computer time
averaging a series of such spectra leads to enhanced signal-to-noise ratio and permits acquisition
of useful spectra not obtainable by conventional techniques. The current application required the
use of FT-NMR to obtain adequate spectra. Spectra were obtained using ~1-mg samples of
extractable matter. Methylene chloride extractables were analyzed in deutero-chloroform solution
and dioxane extractables were analyzed in deutero-dioxane solution. From the spectra obtained,
aromatic/aliphatic ratios were obtained. These values are expressed as profon-percent aromatic,
and were calculated on the basis of the integrated resonances for methyl and methylene protons
and the integrated resonances for aromatic protons.

Sample Fractionation

The methylene chloride extractable matter was fractionated as noted in the scheme shown
below. The material was fractionated first into water-soluble and water-insoluble components by
partitioning the methylene chloride solution against distilled water. All extractions were con-
ducted in conical centrifuge tubes agitated by means of a Vortex-Genie mechanical mixer. This
procedure permits convenient centrifugation of emulsions prior to separation of phases, and
minimizes sample losses. Water was removed by lyophilization, and the weight of the water-
soluble fraction was determined.

Methylene Chloride Extractable Matter

I

Water-Soluble Fraction Water-Insoluble Fraction

Acid Neutral Basic
Fraction Fraction Fraction
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The water-insoluble material remaining in mcthylene chloride solution was next fractionated
into acid, basic, and neutral components. The solution was extracted using first 2N aqueous
sodium hydroxide and then 2N hydrochloric acid. Material remaining in methylene chloride
solution after extractions with both aqueous sodium hydroxide and hydrochloric acid is defined
as the water-insoluble neutral fraction.

The sodium hydroxide extract (containing organic-acid salts) was brought to pH ~0.8, and
the free acid was extracted into methylene chloride using a continuous liquid/liquid extractor.
Similarly, the hydrochloric acid extract (containing organic-basc salts) was brought to pH ~13,
and the free base was extracted into methylene chloride, again using a continuous liquid/liquid
extractor. The methylene chloride solutions containing the acid, basic, and neutral fractions were
dried by refluxing the solutions over a 3 A molecular sieve. Drying the solutions directly with
anhydrous magnesium sulfate or molecular sieve was found to be unsatisfactory because of
irreversible adsorption of organics upon the drying agent.

The dried solutions were concentrated to a volume of ~1ml using a Kuderna-Danish
fractionating column. The weight of organic maticr in the concentrated solutions was determined
by taking an aliquot of the concentrate (~5 percent) and evaporating the solvent on a light
(~5 mg) aluminum weighing pan. Pans were tared and reweighed using a Cahn electrobalance,
and aliquot weights were determined to *2 ug. Using vilues determined for the weights of the
various fractions, weight percent values were calculated.

Functional-Group Analyses

Quantitative functional-group analyses for alcohol and for carbonyl were performed using
the water-insoluble neutral fraction of the methylene chloride extractable matter. Isolation of this
fraction was described above. Procedures for determining micromolar quantities of carbonyl have
been described in the literature.5) The procedure selected for use in this program(6) is based
upon the colorimetric determination of 2,4-dinitrophenylhydrazones, and is described below. In
contrast, micro-functional-group analysis for alcohols has not been reported. Thus, during this
report period, an existing macroscale procedure(?-8) was adapted to the microchemical require-
ments of this application. Details of the method are presented below.

The procedure for determination of alcohols is subject to interference from carboxylic
acids, phenols, and amines. Thus, the analysis is conducted on the neutral fraction. Although the
carbonyl determination is not subject to the interferences that limit the alcohol analysis, the
carbonyl determination is applied to the neutral fraction in order that a comparison can be made
between alcohol and carbonyl content in the same sample fraction.

Determination ¢ Alcohol. The method selected for adaptation is based on the reaction of
lithium aluminum hydride with the hydroxyl group. Although amines, carboxylic acids, and
phenols also react, these compounds are not present in the neutral fraction, and hence do not
interfere. It is expected that a modified version of the procedure could be adapted to determine

(5) Siggia, S., Quantitative Organic Analysis, John Wiley (1963).

(6) Lappin, G. R., and Clark, L. C., Anal. Chem., 23, 541 {(1951).

(7) Weiss, F. T., Determination of Organic Compounds. Methods and Procedures, Wiley-Interscience (1970), p 124.
(8) Gaylord, N. G., Reduction With Complex Metal Hydrides, Interscience (1956).
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hydroxy acids in the acid fraction. This would involve treatment of the acid fraction with
diazomethane to yield methyl esters and methyl-aryl ethers of the carboxylic acids and phenols,
respectively. By performing duplicate analyses before and after diazomethane treatment, values
could be calculated for both total acid-associated alcohol and total acid hydrogen.

Procedures utilizing the lithium aluminum hydride reaction for large-scale alcohol determina-
tions are well documented, and involve the collection of evolved hydrogen in a gas burette.(7:8)
In the procedure modified for this microchemical application, the sample is treated with hydride
in a micro reaction vessel (~200 ul) which is plumbed directly to the inlet of a gas chromato-
graph. The evolved hydrogen is swept onto a 1 ft x 2 mm alumina column, and is quantitated
using a thermal conductivity detector. As presently employed, the method has been demon-
strated to be reproducible over the range 108 to 10-5 mole of alcohol, and linear calibrations
were obtained over this range. The sensitivity of the method is well within that required for this
application. For example, a 1-mg sample containing 1 x 108 mole of alcohol corresponds to a
concentration of 0.016 weight percent alcoholic oxygen.

Determination for Carbonyl. Of the methods available for the quantitative determination of
carbonyl, the colorimetric method involving the formation of 2,4-dinitrophenylhydrazone is most
suitable for the current application.(5:6) The colored derivative formed is stable for several
hours. Further, the molar absorbances of hydrazones formed from different carbonyl compounds
varies so little that the method is well suited to the determination of “total carbonyl”. The
method is most useful in the range of carbonyl concentration from 104 to 10-6¢ M. This is well
within the sensitivity range required for the current application. For example, if a 1-mg sample
containing 1 x 10-8 mole of carbonyl is dissolved in 1 ml of solvent for analysis, the solution is
1 x 105 M. in carbonyl. Such a sampie contains 0.016 weight percent carbonyl oxygen.

Calibrations were carried out using 5 x 102 molar solutions of n-heptaldehyde and
2-heptanone; 1 to 25 pl of these solutions were added to 1 ml of carbonyl-free methyl alcohol.
A linear calibration over the range 107 to 106 mole of carbonyl against optical density was
obtained.

SAMPLING SITES

Columbus, Ohio

The geographic fer.ures of the Columbus region range from the Ohio till plain and central
lowland to the Appalachian Plateau. The hills on the eastern and southeastern edge of this region
are generally <200 feet high. Climatology is typically Midwest and is classified as humid
continental, long summer phase. The City of Columbus, along with the heavier manufacturing
area of the town, is located in a dish-shaped basin in comparison with the rest of the
countryside. The result of this feature is a slightly more stable air mass and more persistent
morning inversions. The mean wind speeds are the second lowest in the state for major cities,
and the wind direction is primarily south to southwest.

The mobile air-quality laboratory was located in an open area at an abandoned Army Post,
Fort Hayes, just northeast of the downtown area. The site was ideally situated for sampling aged
downtown air masses, without the influence of any point-source emissions.
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Welfare Island — New York City

Climatology in the New York region is changeable, with variable wind speed and direction.
The laboratory was located on the northern tip of Welfare Island in the East River (saltwater).

The Island is situated between Manhattan, about 200 yards to the West, and Queens, about
200 yards to the East. The sampling site was parallel with Central Park in Manhattan. There was
very little activity on the island, and the air sampled was representative of well-mixed, aged, and
diluted air masses which flow back and forth among the Boroughs, and from New Jersey to the
West.

Pomona, California

Aerosol collections in California were pertormed at the Los Angeles County Fairground in
Pomona, California. The town of Pomona lies approximately 45 miles due east of downtown Los
Angeles, 30 miles west of San Bernardino, 5 to 10 miles south of the San Gabriel Mountains and
about 5 miles north of the Puente Hills. With the mountains to the north and the hills to the
south, the site is in a long valley which opens into the L.A. basin to the west. The area within S
miles to the west is mostly undeveloped and consists of recreational areas, small airfields, and
some small colleges. The closest industry is 10 to 15 miles to the southwest in the City of
Industry.

RESULTS AND DISCUSSION

Air Quality

Air-quality data from each of the three sampling sites are summarized in Tables 2 through
4. More comprehensive air-quality data appear in Appendix A. Diurnal profiles of the data are
displayed there, together with meteorological conditions and tabulations of 24-hour averages and
hourly maximums of gas-phase pollutants (CO, NO, NO,, SO,, O,, THC, CH,, C,H,, and
C,H,) and light scattering,

Referring to the aerosol mass loading data in Tables 2 through 4, the mass concentration of
aerosols <2 um in din “.ter should be comparable for quartz and Millipore filters. Other than
experimental error, th.re is no apparent reason for the differences in the mass data obtained on
the two media. In those tables, the data headed by Miliipore-B/A represent the fraction of the total
aerosol mass which was in the <Z gm size range on a given day.

The significance of separating the aerosols according to size will become apparent when
comparing the chemical composition of the two size fractions. Statistical analyses of the mass
loading data indicate that 2 um is a satisfactory cutoff size for particles significantly influencing
atmospheric visibility due to light scattering. In Columbus and New York where integrated light
scattering was determined, the linear correlation coefficient between scattering and mass concen-
tration of aerosols <2 um in diameter was 0.94. On the other hand, the correlation of scattering
with total mass concentration (all sizes) was only 0.59.
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The air-quality data obtained in Columbus and Pomona are too limited to permit making
generalizations about the average or typical air quality of these localities. In New York, however,
it appears that a large enough data base was obtained to permit an assessment of air quality
there during a sustained period of good ventilation.

Figures 3A and 3B profile the average diurnal air quality existing during the 1-month
sampling period on Welfare Island. Referring to Figure 3A, at about 7 a.m. there is a pronounced
increase in NO followed by the typical photochemical transformation to NO,. The buildup of
NO, in the evening results from the reaction of newly emitted NO with the O3 that accumu-
lated during the day. The average level of ozone provides further evidence of the formation of
photochemical smog in the area. Ozone exceeded the 1-hour maximum standard (0.08 ppm) on
15 of the 21 sampling days.

In spite of the apparent photochemical activity, light scattering was generally quite low
(average by.,, ~3 x 104 m'! corresponding to visibility distance of ~10 miles). Also surprising is
the absence of a noontime or afternoon peak in light scattering typical of pronounced photo-
chemical aerosol formation. During the daylight hours, the maximum in light scattering occurred
during the morning rush hours (7 to 9 a.m.). During the evening, light scattering appears to be
strongly influenced by humidity, as indicated in Figure 3A.

The profiles in Figures 3A and 3B show another interesting result; the nonmethane
hydrocarbon (NMHC) curve is not significantly influenced by obvious trends in motor-vehicle
activity, although other automotive emissions (CO, NO, C,H,, and C,H,) correspond to such
trends. It is conceivable that the NMHC profiles reflect inputs from stationary combustion
sources and/or from New Jersey refining operations. This is a controversial finding, however, and
requires further clarification.

An assessment of the vehicle-exhaust contribution to NMHC can be made by examining
changes in vehicle-related emissions during the period of greatest increase in automotive activity:
from 7 to 9 in the morning. According to data in Figures 3A and 3B, the following average
increases in concentrations were determined during those 2 hours.

PPM
co 0.64
NO 0.022
C,H, 0.0020
C,H, 0.0025

The magnitude of these increuses, together with approximations of vehicle-exhaust composition,
can be used to predict the increase in NMHC during the period in question. Assume the
following exhaust-emission composition relative to nonmethane hydrocarbon:

CO/NMHC 13
NO/NMHC 0.4
C, H, /NMHC 0.06

C, H, /NMHC 0.12
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Applying these ratios to the respective changes in emission levels noted above yields the
following predictions of 2-hour increases in hydrocarbons due to automotive exhaust:

Predicted Increase

Predictor in NMHC, ppm C
CO 0.049
NO 0.055
C,H, 0.033
C,H, 0.021

These predicted hydrocarbon concentrations are virtually insignificant compared with the total
NMHC level (2.5 to 3.0 ppm C), and are consistent with the absence of a maximum in the actual
NMHC curve during the morning rush hours. Even if the assumptions in exhaust composition
made in this exercise are in error by a ridiculous factor of 5, the automotive exhaust contribu-
tion to NMHC would be <10 percent.

Inorganic Composition of Aerosols

Detailed inorganic compositions of selected aerosol samples appear in Appendix B. Ele-
mental analyses of aerosols collected on Millipore filters are presented in Table B-1. Analyses for
total C, H, N, S, SOZ , NO3, NHZ, CI', Br, and Pb on quartz filters are presented in Table B-2.
Compositions of aerosols by element categories are summarized in terms of weight percent in
Table B-3.

Similarities and/or differences in composition of aerosols between sampling sites and
between aerosol size fractions (< 2 um >) are apparent from the summary data in Table 5. The
compositions of aerosols <2 um diameter presented are the averages of samples from 5 days in
Columbus, 11 days in New York, and 6 days in Pomona. Data for aerosols >2 um are averages
from 11 days in Columbus and 27 days in New York; no large aerosols were collected in
Pomona.

As indicated in Table 5, nearly all the metallic compounds are associated with large
particles; of all the metals, only lead and zinc were found to predominate in the small aerosol
size range. Nearly all of the carbon of the large particles is inorganic (presumably carbonate), as
borne out by the small amount of hydrogen in that size range. In New York, chlorine was the
predominant halogen — its concentration is attributed primarily to sea salt. In each city, sulfate
was a major contributor to the mass of small particles. Although not indicated in Table 5, there
was a considerable amount of nonsulfate sulfur in the small particles.

Nitrate was found in both particle size ranges; the significant finding for nitrate is the
order-of-magnitude greater concentration in the Pomona aerosols compared with that in
Columbus and New York aerosols. Ammonium was found almost exclusively in the small particle
size range.

In total, the categories included in Table 5 account for 50 to 80 percent of the total
aerosol mass determined at the time of collection. Other components, particularly water, oxygen,
and nonsulfate sulfur are thought to account for the remaining fractions.



TABLE 5. AVERAGE AEROSOL CONSTITUENTS AT THREE LOCALITIES
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Weight Percent According to Aerosol Size

Columbus
Aerosol diameter (um): <2 >2
Constituent
Metats 1 36
Carbon 17 17
Hydrogen 6 1
Halogen 0 1
Sulfate 19 2
Nitrate 1 2
Ammonium 6 0
Total 50 59

New York

<2 >2
2 37
26 16
6 1

1 6
22 4
4 3

7 0
68 69

Pomona

<2

25

14

24

81

>2

necla)

.

7

7

(a) NC: large aerosols not collected.
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Organic Compaosition of Aerosols

The organic analyses adapted for use in this study provide information concerning the broad
chemical classes and functional groups present in the organic fraction of air particulate. Two
major factors determined the nature of the analyses undertaken:

(1) The statistical treatment of the results ultimately required

(2) The limited quantities of sample available for analysis.

Since the results are to be treated statistically, the analyses must be quantitative or
semiquantitative. This application requires numerical data points for the organic composition
comparable to those more commonly obtained for the gas phase, and for the inorganic com-
ponents of particulate. Further, the number of discrete samples analyzed must be large enough
to permit statistical treatment of the results. This puts a practical limitation on the time and cost
that may be expended analyzing each day’s sample. Detailed fractionation and analysis can be
expected to provide needed insight into the nature and origin of haze formation. Such analysis,
however, is best applied to carefully selected samples. The basis for such selection can be
developed using a broad-scale analytical scheme applied to a large number of daily samples. The
scheme developed and applied during this report period fulfills, in part, this need for broad-scale
characterization leading to numerically expressible results.

Diurnal sampling limited the quantities of sample available for analysis. Although three
simultaneously operating 20-cfm sampling systems were used, the organic material extracted from
the <2 um aerosols averaged about 14 mg per extraction. Within these limitations, both spectro-
scopic and wet-chemical analyses were conducted. In considering the results of the analytical
studies it should be pointed out that the number of data points available at this time is too small
to permit firm interpretation. The results presented should serve, however, to illustrate the types
of numerical data that can be developed for the organic composition, and the types of questions
that a more complete data set of this type might serve to answer. The results are presented
under the following headings:

Solvent-Extractable Particulate Matter
® Weight Percent C, H, and N

Infrared Spectra

Aromatic/Aliphatic Ratio
Acid/Base/Neutral Distribution

® Functional Group Concentrations.

Recall that six aerosol samples were analyzed: two each from New York City, Pomona,
California, and Columbus, Ohio. Five of the six samples were discrete daily samples. The sixth, a
Pomona sample, was a composite of particulate pooled from three similar days. For each of the
three sites, one sample was collected during a period of relatively high mass loading and the
other during a period of relatively low mass loading. The atmospheric data for these sampling
days are summarized in Tables 2 through 4.
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Solvent-Extractable Particulate Matter

Sequential Soxhlet extraction using methylene chloride followed by dioxane was used in
order to obtain a wider range of organics than are extractable using the more commonly applied
single-solvent procedure. Dioxane can be expected to dissolve the polar, relatively oxidized
organics normally left behind by benzene or chlorinated solvents. The data shown in Table 6
indicate that the dioxane extractables do indeed represent a significant fraction of the total
extractable organic matter.

As noted in the Experimental Methods section of this report, an experiment was conducted
to verify that dioxane does not extract significant quantities of inorganic salt from the filters.
Several salts were stirred individually with dioxane, and the filtered solvent was lyophilized in
tared flasks. The data indicate that such inorganic salts do not correspond to more than 4
percent of the dioxane extractable matter, and that most likely this value is less than 1 percent
of the dioxane-extractable matter.

Throughout the course of the determinations, solvent and filter blanks were carried through
the reflux and concentration procedure. In calculating the values shown in Table 6, blanks due to
solvent and filter background have been subtracted. Typicaily, three 6-inch-diameter quartz-fiber
filters were extracted using 100 mi of solvent. Blanks were determined as 0.09 mg (£0.01 mg) per
disk for methylene chloride extractions, and 0.8 mg (+0.3 mg) per disk for dioxane extractions.
The magnitude and variability of the dioxane blank is such that data concerning the dioxane-
extractable matter should be interpreted cautiously. Nevertheless, it is felt that these values are
not entirely spurious, and that they demonstrate that a significant fraction of atmospheric
particulate matter consists of relatively oxidized organic matter. This assertion is supported by
data for weight percent C, H, and N determined for methylene chloride and dioxane-extractable
matter. Although these data are considered more fully in the section below (Table 7), values for
weight percent N in the dioxane-extractable matter roughly parallel those observed for the
methylene chloride-extractable matter. Moreover, CHN analysis of a dioxane-blank residue reveals
only trace N, 44.1 weight percent C, 6.4 weight percent H, and 0.1 weight percent N. Thus,
although there is some doubt as to the precision and reliability of values for weight percent
dioxane-extractable matter, these data are included in the hope that they may be helpful within
the specified limitations.

Considering the data in Table 6 more closely, there appears to be an interesting trend
within the three pairs of days. Notice that for each pair of days, the day with the higher mass
loading has the lower value for weight percent methylene chloride extractable. For two of the
three sites (New York and Pomona), as the weight percent methylene chloride extractable
decreases, the weight percent dioxane extractable increases. A statistically significant trend of
this type would suggest that on days of high mass loading, the organic constituents of particulate
are relatively oxidized ir comparison with particulate for low-mass-loading days.

Data obtained from infrared spectroscopy and CHN analysis are useful in assessing the
relative composition of the methylene chloride- and dioxane-extractable fractions, and they are
considered below.

Weight Percent C, H, and N

Values of weight percent C, H, N, and [O] for the methylene chloride and dioxane
extractables are shown in Table 7. The values for weight percent [O] were calculated by
difference from the Pregel-Dumas determination of C, H, and N. As expected, weight percent
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[O] is significantly higher for the dioxane extractables than for the methylene chloride extract-
ables. Overall, the incorporation of oxygen could be a useful indicator of the tendency of a given
atmosphere to oxidize gas-phase or suspended organics. In the statistical tasks planned for the
third-year study, correlation of this parameter will be investigated with various elements of the
gas-phase data.

The data for weight percent C, H, N, and [O] correlate well with results of the infrared

spectroscopic analysis. These results are considered in the following section.

TABLE 7. WEIGHT PERCENT CARBON, HYDROGEN, NITROGEN
AND OXYGEN IN SOLVENT EXTRACTABLE MATTER

Methylene Chloride Dioxane

Extractables, Extractables,

weight percent weight percent
Site Date C H N [O] C H N {O]
Columbus July 21 69.3 9.5 0.8 20.4 44.4 6.1 0.8 48.7
July 26 73.0 10.2 0.9 15.9 47.2 6.0 0.8 46.0
New York Aug. 23 69.1 9.1 1.1 20.7 54.4 4.8 1.6 39.2
Aug. 11 68.8 9.0 1.3 20.9 46.6 5.5 2.2 457
Pomona Nov. 18 61.6 7.7 1.9 28.8 39.1 5.0 1.9 54.0

Nov. 10-

13 69.3 8.9 1.3 20.5 50.6 5.9 1.6 41.9

infrared Spectra

Infrared spectroscopic analysis has provided both qualitative and quantitative results. Before
presenting numerical data, the relative composition of various samples will be considered from
the qualitative standpoint.

In the previous section, relative compositions of the methylene chloride and dioxane
extractables were considered. Continuing along these lines, infrared spectra are shown in Figure 4
for methylene chloride and dioxane extractables of particulate collected in Pomona on November
18. Note that the absorbance due to C-H stretching, near 2900 cml, is relatively strong for the
methylene chloride extractables and relatively weak for the dioxane extractables. Absorbances
near 1100 cm’! may be assigned to C-O stretching for a variety of compounds including ethers,
lactones, and esters. This region shows significantly stronger absorption with the dioxane
extractables. Both samples show strong absorptions for carbonyl compounds in the region above
1700 cm-!. These spectra indicate that the dioxane extractables consist of the relatively oxidized
aerosol constituents compared with the less oxidized methylene chloride extractables. It is clear
that with dual extraction, the range of organics being obtained is wider than that obtained with
the usual single-solvent extraction. This is especially significant with regard to determination of
the organic/inorganic ratio. The difficulties associated with determining this ratio are well known.
Data presented eatlier in this report indicate that only negligible quantities of inorganic salt are



26

HILIVIN 378VLIVHLIXI-LNIATOS 40 YH1I3dS QIHUVHINI ‘v I3HNOIA

(«WD) ADN3INDIA4

00Z oor 009 008 000t '00zl e0] 4} 0091 0081 000z 00S¢ 000€ 00s¢ 00014
1 - e -~ R . . R . . . - . - . — 0—
ejul0ie) ‘sucwioy : : :
[ gL "AoN pedejjo) spleg oo T
- .- S e 0z 2
$318v.1OvdLX3 : 3
[— aNvX0Iq M g
S S — e k oy m
t H >
- I — — | z
B ¢ ] (8]
1 m
- - 09
‘ m
=
VN RO U, 0O
f m
o /\( , N 08 5
. |
i
——— i i ool
or .0g oz [ Zl o1 6 8 L 9 S 14 € ‘X4
ISNQADIW/ HLONITIAYM
(WD) ADNINOIM
00z oor no9 008 0001 oozl oorl 0091 0081 000Z 005Z 000€ 00s¢ 000¥
T I T T P T —T o
wuwopeD ‘suowoy A A L !
[ g1 "o pe1oe||o) sydweg 4\\% I i T j v ]
— JHNII T Il ——r ﬁh * 4 j o 3
- $318Y.10VHIX3. I o C 1 2
[ 3QIYOTHI INTTAHLIN B D A T w
I\ - L _% I e i M or 5
RS T | A NN ‘ 5
b»|/. i ( Av ,m w 1 w I t J»‘ I M w
2SRRIV AV SRR T o
0 NS BN A a1 B L RS
IR S B T T T T 2
K | e R ! | 085S
e - il a.u . | g + + B .\l?\l\l\ RRPUIINE SN S f / B ~
— — C e —
—.— f ® : S L s - e 00l
o ot oz st zt oL 6 8 L 9 S ¥ £ %4

(SNOUDIW) HIONI1IAVM



27

dissolved by dioxane. The infrared data indicate that the dioxane-extractable organics are indeed
highly oxygenated, polar compounds. Thus, values for total solvent-extractable material shown in
Table 6 may closely approximate values for the true percent organic in particulate matter.

The spectra of the methylene chloride extractables suggest some apparent trends in peak
position and intensity. For example, a subtle shift in the position of the carbonyl band appears
to be related to the weight percent oxygen in the sample. Samples with high weight percent
oxygen display a subtle shift of the carbonyl peak to slightly higher frequency. This may be seen
in the spectra shown in Figure 5 (carbonyl peaks are noted with Marker B). This effect is
consistent with a greater population of diketones, keto acids, and keto aldehydes in the samples
having higher oxygen incorporation. As shown in Table 7, the November 18 sample has 28.8
weight percent oxygen, while the November 10-13 sample has 20.5 weight percent oxygen. The
complete set of infrared spectra is included in Appendix C.

A second interesting effect concerns a shoulder near 1770 ¢cm™! (Marker A). The intensity
of this absorption is more intense for the more oxidized sample in a pair of samples collected at
the same site. The shoulder may be assigned to peroxides, organic carbonates, anhydrides or
lactones. 1t is most probable for alkyl/aryl peroxides and carbonates.

o O O

| I |
R-C-0-0-C—Ar R-0-C-O-Ar

Peroxide Carbonate

A relatively limited variety of anhydrides or lactones would exhibit this absorption, principally
five- or six-membered strained cyclic species. Thus, this absorption is probably due to peroxides
or carbonates. Organic peroxides might be formed via the free-radical decomposition of per-
oxyacyl nitrates. Since this absorption cannot be unambiguously assigned, we will refer to it as
the “percarbonyl” peak. This is meant to refer to the relatively oxidized character of the
candidate compound types, especially the peroxides and carbonates.

As described in the Experimental Methods section of this report the relative intensity for
various absorbances has been reduced to numerical form. This was done for the carbonyl peak
and the percarbonyl! shoulder. Calculated values are shown in Table 8. In each pair of days at a
given site, the sample having the higher weight percent oxygen exhibits stronger carbonyl and
percarbonyl absorptions. For the two samples collected in New York there is a relatively small
difference in weight percent oxygen. This is reflected in correspondingly small differences in the
carbonyl and percarbonyl band intensities for the two samples.

Interesting trends in peak intensity were also observed for absorptions at 1630 cm! and
1275 cm1  (Figure 5, Markers C and D). According to Colthup, et al.,(9) organic nitrates
(R—-0-NO,) display strong bands near 1660 to 1625 cm! (NO, asymmetric stretching) and
1285 to 1270 ¢cm'! (NO, symmetric stretching). Broad absorptions observed at 850 cm-! are
also consistent with organic nitrates. The observed bands, however, might also be attributed to
aromatic amines. Nevertheless, the group frequencies for aromatic amines are quite broad. For
example, the band due to C-N stretching could appear in the region of 1250 to 1380 cm. Most

(9) Colthup, N. B., Daly, L. H., and Wiberly, S. E., Introduction to Infrared and Raman Spectroscopy, Academic Press, New York
(1964), p 286.
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TABLE 8. COMPARISON OF INFRARED SPECTROSCOPIC DATA AND WEIGHT
PERCENT CHN DATA

Data presented are for methylene chloride extracts,

Percarbonyl Band @

Weight, Carbonyl Band
Site Date percent (O] Relative Intensity Relative Intensity
Pomona Nov. 18 28.8 0.64 0.06
Nov. 10-13 205 0.51 0.03
New York Aug. 11 20.9 0.50 0.13
Aug. 23 20.7 0.47 0.14
Columbus July 21 204 0.58 0.16
July 26 15.9 0.38 0.07
Nitrate Band 1{b) Nitrate Band 11{b)
(1630 cm'1) (1275 cm') Average
Weight Relative Relative Intensity,
Site Date Percent N Intensity Intensity Bands | and (I
Pomona Nov. 18 1.9 0.43 0.37 0.40
Nov. 10-13 1.3 0.29 0.24 0.27
New York Aug. 11 1.3 0.25 0.28 0.27
Aug. 23 0.19 0.22 0.21
Columbus July 21 0.8 0.17 0.19 0.18
July 26 0.9 0.15 0.15 0.15

(a) Refer to text.
(b) Tentative assignments,
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primary amines have an NH, deformation band at 1650 to 1590 cm™!, while secondary aromatic
amines have an NH bending absorption near 1510 cm'!. Most aliphatic secondary amines have no
significant NH bending band above 1470 c¢m-!. Thus, although various aromatic amines could
give rise to the observed bands at 1275 cm! and 1630 cm!, these absorptions are more
generally assignable to organic nitrates. In considering the data further, we will refer to the
observed absorptions as ‘“‘tentatively assigned” nitrate bands. The relative intensities for these
bands are also shown in Table 8. There appears to be a correlation between the weight percent
nitrogen in the methylene chloride extractables, and the relative intensity of the bands. This
correlation is of interest even if the observed bands arise from aromatic amines.

Aromatic/Aliphatic Ratio

Aromatic/aliphatic ratio data are expressed as proton-percent aromatic in Table 9. For the
New York and Pomona samples, particulate collected during a period of high mass loading has a
relatively high aromatic content, while that collected during a period of comparatively low mass
loading has an aromatic content below the level of detection (~1 proton percent).

TABLE 9. FOURIER TRANSFORM-NMR ANALYSIS OF
METHYLENE CHLORIDE EXTRACTABLES

Mass Coading, Proton Percent

Site Date ug/m3 Aromatic
Columbus July 21 69.5 9
July 26 34.6 10
New York  Aug. 23 h3.4 1"
Aug. 11 343 <1
Pomona Nov. 18 52.4 13
Nov. 10-13 17.5 <1

Data for the aromatic content of the dioxane extractables has been omitted. It was
observed that upon standing, a fine precipitate formed in the concentrated deutero-dioxane
solutions, leading to irregular results.

Acid/Base/Neutral Distr.., idon

The acid/F .se/neutral fractionation procedure described earlier represents a departure from
methods most often employed in such fractionation. To minimize sample losses to the point where
meaningful distribution data could be reported for the small samples available, special techniques
including vapor-phase drying and continuous liquid/liquid extraction were incorporated in the
procedure. As refinement of the scheme progressed, however, it became clear that unacceptable
material losses were occurring during fractionation of some samples. Values for the acid/base/
neutral distribution have not been reported for cases where the reliability of the results is
questionable. Distribution data for two of the samples is of sufficient reliability for inclusion in
this report. The results are shown in Table 10.
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TABLE 10. FRACTIONATION OF METHYLENE CHLORIDE EXTRACTABLE MATTER

Mass Distribution, weight percent

Water Insoluble Fraction Water-Soluble Fraction,
Site Date Acid Neutral Base Total )
Aug. 11 26 52 4 18
New York
Aug. 23 30 50 5 16

Typically, about 5 mg of sample was subjected to fractionation, and an overall recovery of
approximately 60 percent was achieved. Wet chemical analysis of small samples inevitably results
in some random handling losses. The recovery observed here is consistent with the quantity of
sample used and the nature of the analytical procedure applied. The losses incurred are
acceptably random, and the distribution data obtained appear valid, within confidence limits of
approximately 15 percent of reported values.

Functional-Group Concentrations

The determinations for carbonyl and alcohol were conducted using the neutral fraction of
the methylene chloride extracts. Results of functional group analyses are most often expressed in
terms of some molar value; i.e., total moles, moles per milligram of sample, etc. This is ideal for
the current application, in which an unambiguous measure of specified organic functionalities is
desired. To further clarify the results, the molar values for carbonyl and alcohol have been
converted to a single common basis, and expressed in terms of weight percent oxygen. This was
calculated as shown in the following example:

. _ (mg [O] present as carbonyl)
Weight percent carbonyl oxygen (mg sample) x 100

Expression of the data in this form permits a direct comparison between weight percent carbonyl
oxygen, weight percent alcoholic oxygen, and weight percent oxygen obtained from the CHN
determination performed on the unfractionated extract. The data expressed in this form are
shown in Table 11. In considering the results of the CHN determination, it was noted that
incorporation of oxygen into organic particulate may be a useful indicator of the tendency for a
given atmosphere to oxidize gas-phase or suspended organics. In seeking statistical correlations
between oxygen incorporation and gas-phase data, it will be valuable to consider oxygen
incorporation into specific functionalities. In terms of fundamental atmospheric reactions, for
example, incorporation of oxygen to yield carbonyl compounds might be related to ozonolysis
of olefins while incorporation of oxygen to yield alcohols might be related to free radical
reactions. In any event, interpretation of the functional-group-analysis data will have to await
forthcoming statistical tasks.



32

TABLE 11. FUNCTIONAL GROUP ANALYSIS OF METHYLENE
CHLORIDE NEUTRAL FRACTION

Total

Alcoholic Carbonyl Oxygen,

Wt % Oxygen, Oxygen, Alcoholic
(0] wt % in wt % in Pius

MeCl2 neutral neutral Carbonyl,
Site Date Extract fraction fraction wt %
Columbus  July 21 204 19.3 49 24.2
July 26 15.9 5.0 5.5 10.5
New York  Aug. 23 20.7 3.0 4.2 1.2
Aug. 11 20.9 4.6 5.2 9.8
Pomona Nov. 18 28.8 40 1.3 1.3

Nov. 10-13 20.5 4.4 3.2 1.6




APPENDIX A

AIR QUALITY DATA FROM COLUMBUS, OHIO,
NEW YORK CIiTY, AND POMONA, CALIFORNIA

Sampling Site: Fort Hayes, Columbus, Ohio

Sampling Period: July 19, through July 29, 1972

Comments:

(1) The period July 19-21, 1972 was marked by
an unusual inversion in the area, the re-
maining period was more typical of summer
conditions.

(2) Data obtained prior to July 26 was not
suitably formatted for the profile routine.
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Sampling Site: Welfare Island (East River) in
New York City

Sampling Period: August 7, through August 30, 1972

Comments:

Good weather, clear to somewhat hazy days,
good ventilation, very little rainfall.



A-25

2L61

¢4 1Snonv ¥04

cleT

12 g2t

9 100°0
9 T30°0
LAY gnsg*g
ht 2309
8 5z20°90
1e Jivth

NO4 NOILVILNIINOD XUK

£35°1
100°C
T00°0
9b2°t
£€04°T
9¥T°*T
6200
120°0
9£9°2
18263
SE1°52
gng* e
926°5
0s2°0

¢4 1SO90V ¥I3 33VY3IAY

(Hdd) NOSYVICYIAH 3INVHLIW-NON--0E
(Wdd) 3N3TAL30V=-=-12

(Hdd) 3N3TAHLI3-~-J2

(Wdd) 30IAINOW NOZ¥vI--LT

ST I3NNVHI ¥0d4 N3INVL SONIJV3Y ON
ST ISNNUHD ¥0d4 N3MvL SONIAY3IN IN
%% ISNNVHO 204 N3AVL SONIJV3Y ON
(Add) 3N0Z0--27

(Hddl 3JCIXCI0 »N4INS-=-271

(R (M=2x3T7)) ONIY3ILLVIS LHOIN--TT

dINVLSENS

(Hdd) NOUYVICHJIAH INVHLIW-NON=-~-0E

(Rdd) 3NITALIJV=-=12

(Hdd) 3IN3IAHL3--0¢

(Wdd) NOBAVOOYOAH Av10Li=--51

(ddd) 3INVHLIIW=-=3T

{(ddd} 3UIXONOW NOBJyI=-=L7

(Add) -3N3Z0=-=-2T

(Add) 30IX0I0 &N34INS-=-271

(W (h=2x0T7)) INI¥3ILLVIS LHOIN--TT

(IN3J33d) ALIQIWNH 3AILVIZA--0T
(30VdIIIN3D)} 3FUNLVYIdA3L=-=5
(S33¥93C) NOILI3NIG ONIM--3
(HdW) J333d4S ONIM-={
(NIW/WI*US/VI) 30ONvIQvduI Ivd019--3

3JNvisEns



A-26

2ibl

0T L1SN3nv §04

AN

0 0he*e
12 2Tty
ge 8TC*)
) 3dc*t
£e TTT*0
ne 320°0
£ 280*0
9t PR Y
1 het* 0
1 L58°7

dNO0H NOILVYLINIONOD XVUA

2212
3358°2
TTa°0
2hl*g
313°7
128°*9d
5698°9D
LT3 G
5£3°9
h10*9
6750
"8g° g
533°8h
968°61
8ET°10L
l09°9
hazt

0T LsSN3nv 824 39VI3AV

(Hdd) NCBYVICNTAH 3NVHLIWN=-NON=-=-0E
(hed) 3N3ITALIDV--T2

(hdd) 35N3T7ARL3-=-y2

(kdd )} Z0IXINOW NOJ8V0=-=~{.TF

(Hdd) S30IX0 NIOOULIN-=-3T

(Rdd) 3JIXOIJ N3ISCHLIN-=-57F

{hdd) 3JIX0 SIdLIN=-=-hT1

{hdag) 3NCZ0~--27

(Hddl 30IXCIG &Nn3INS--¢7T

(W ("=-axCT)) ONIB3LLVIS 1HOIT--TT

. 3oNvLSENS

{(Wdd) NOB3VICUOAH INVHLZW=NON=-=GE
{Hdd) 3NITALIIV=--TC

{Add) 3N37AHL3--02

{kdd) NCB2V3I0¥QOAA TWIO0L--5T

(ddd) 3INVAL3A-=-87

(Wdd} FOIXINOW NOBYY3=-=LT

(Wdd) S3UIXJ N3IQOJLIN==-3T7

idd) 3TIXOIT NISOALIN-=GT

(Wdd) 3UIXU JIYLIN==hT

(Ndd) 3ND0Z0--Z7

{ded) 30IXOIU aN4INS=-=-27

(W/ (h=%x07)) 9ON1Y3LLIVIS LHIOITN--17

CAN3OB3dY 4110 IWAH ANTLT138--37
(30VY2JI INZD) F¥NLIVe3dHIL=-=0
(S33493G) MOILO3YIU UNIM=-3
(HdW) J334S OGNIM=={
(NIW/WO*US/ZI¥0) ZONVIOUuY¥l vd013--3



A-27

9 02g*e
Tt hio*D
6 £c0°0
) g2e*t
L TET*0
97 ££0°0
L L50°¢Q
LY LTT°0
£ oho°d
£ LL8°T

2LB6T *TT LSN3NV ¥04 ¥NO0O+4 NOILVILN3INIO XVUKW

26T
6u0°0
h18°0
URVE=R
6Ss* ¥
09e°3
2sd°0
¢2i*y
920°*90
¢h0°0
¢cl*d
6Lge° 1
©3g°*85
n34°02
Lig* T
L96°%h
She*d

2467 *TT LSNINVY ¥Id4 39VY3INY

(Rdd) NOBNVIO¥OAH 3INVHL3W-NON=~-(E
(Wdd) 3N31A133V=--T¢

(hdd) 3NITAHLI-=02

(Wdd) 3CIXINOW NOIJVI=-=LT

(Hdd} S30IXI N2SOYLIN=-3T

(Hdd) 3JIX0IJ N3903LIN-=-5T

(hdd) 30IX0 QIJLIN-=-hT

(Wdd) 3N0ZQ0=--:27

(Rdd} S0IXJIC &ndINS--27

(W/ (%-220T)) ONI¥3LLV3S 1IWH3IT--TT

. 33NVLISENS

(Hdd) NOB3VIQIJAH INVHLIW-NON-=-OF

{Hdd) 3N3ITAL3JV=--T2

{Wdg) 3N3TAHL3-=-0C¢

(hWdd) NOB¥VIO0¥OAH YL10L--5T

(Hdd)} 3INVHLIIA--3T

(Wdd) 30IXONO~ NOBMvI=--LT

(Rdd) S30IX0 NIQOWLIN--3T

(Wdd) 30IX0IO N3Y0¥LIN-=-53T

(hdd) JTI X0 CIYLIN=--h7T

{Add) 3NJZ0--27

{Ade) 30IX0IU &Ni4INS--27

(W (h=2xd7)) ONIYILLIVIS IHII=--TT

(IN32¥3c¢) ALIUIANH 3AILvVI3Y--0T
(30V431UN3D) JYNLVEIdH3Ll-~-b
(S33893G) NOILJ3:IC ONIM--4
(Hd W) 033dS ONIM~-~{
(NIK/WJ°DS/v0) ZONVIQUd¥I 1vd019--3

30NviSens



-2

IN3DN3Id 000°0L ALIQIWNH IATLYI34-~-9
30Vu0.1IN3D 0007 0f 3d4Nlv¥3dwWil--§
$334930 000°00h NQILD3¥IQ ONIM--h
HdW 000°0¢ 03345 ANIM--¢
zh:\zm.mm“umw omwmwn muu<~c¢xx_ 4«@%4&--m
Wi ! oﬁwum_ﬁi«um LHIT 2161 ‘11 1SN9NY ¥04 1 HdyuD
AYQ 40 HNOH
9 s o £ 2 1 0 €2 ZZ 1z 0z 6t 81 1k U st w1 €1 21 11 01 & 8 i
e “ “ “ “ “ “ “ “ “ ” T L] T L4 T a3 \ L) aJ ¥ B T
Z
3 € g
£
m\\\m///
z
) £
. m / o
m/// £ \
~¢ ‘ ¢
¢ m\\\ € B
mllm\ mim\.\\m
< 1 W
1 4 |{
5 —I\a/ — — 1
' —III h b
A 1 1 h
i SN —1 1
" n h N Z
AN £ 1 " 4
] I .
[ | — ¢ ﬂ\\\
! h \ 1] ™ Z 9
/// " K ! S~ ///N \\\m "
_/I/ s i}
! 9——39 e
6 g — S — 5L T~y s
S——¢ 9 ///
N 9 S
/m/m ~ S B
////m 9 ¢/ 9 9
9 //// 9
9 ¢ \\\m\\\ 99"
\\\\o\\\\ I///mlll/m\\\\m
9
9
\0\ Ny—
99

o2 3 e

ALID XHQA M3IN

04

‘09

0l

08

‘06

o u D= W

awmoWwZ -



NEW YORK CITY

A-29

4

13

100.

0.}
80. ¢

A
o o
L od ~0

O Z [=NTH

D=

10.¢

18 19 20 2% 22 23

17
HOUR OF DAY

2 FOR AUGUST 11,

15 16

14

12

11

10

Oss~%)/M

1
PPM

LEGEND

1972

GRAPH

3.000 PPM



A-30

Wdd 090°0  301X010 NIDQHLIN--

Wdd 002°0  3QIX0 DIMLIN--h

Wdd 00270 “3NDZO--E

J o+ aeg ldd 050707 S301X0Tg whdI0E--
Wich-tt01) 000 mnzmwu“xu ! 2161 ‘11 LSN9AY H04 € HdAYYD

AYQ 40 dNOH
S b € [4 i 0 £ [X 12 02 61 81 L1 91 st LA PR [AS i 01 6 8 i

a7

Al T A\l

1. T v T ™ A L] v A § " 4 T
~ \
/ 3[\?/?
L}

N A A\J
s m,///m.llum.rtum\\\\ ////m//// , ,/// g—o-°F
¢ — \ / h h £
3 ..\..\In:'../ \..\..Xm/.. h— X 1
£
b
Z [ h m///,
vam mVWNm Sy
: . MUW ; m / .
G——¢ o /° _HWVAM //~ ¢ z 4
: \\\ - _l||_lllmmﬂ“ NM“ z ]
m\m 1 N\m\ N _\ m .2 ~/ Y
\ \ /m 2/ X5 ! A
A Tl € v
1 4 m\
N m |
N

N

ALID NHOA M3N

A

‘0¢

0t

Ok

‘08

‘09

0L

‘08

‘06

‘001

[NV D2 -

a e W -



A-31

N~ OV N

g£e
£e

£
g1

2461 2T 1SNIanv ¥33d dN0H

g3¢€°¢
8GQ°0

360°0
lhstt
0300
£20°0
Thg*o
8LI°0
8z0°0
G3g g

NOILVHLIN3ONIO XUW

808°*tT
£68*Q
LA Rt
332°¢%
84G6°7T
349°90
1533°30
néd* o
£c0°Q
620°0
T20°0
95%°¢2
0i6°83
hWhgt2?Z
sge*ate
T A
19t1°C

¢i6T 2T LSNINV ¥I4 3IIVAIAY

(Wdd) NQB84VION0AH INVHLIW-NON=-=3E
(Wdd) 3INITALIIV~--F2

(Hdd) 3N3TAHL3I=-~0Z

(Wdd )} 30 IXINOW NO3dVvI=-=LF

(Hdd) S30IXJ N39031lIN=-=-3T

(Had) 3JIXOIJ N3I9CHLIN-=-3T

(kdd) 30IX0 JIYLIN--1T

(Wdd) aNOZ0-~27F

(Kdd) 30IX0IOQ ¥N3INS=--27

(W (r=«2+3T)) ONIY3LLVIS iHOIN--1T

‘ 3JNvLISENS

(ldd) NOBYVOCHIAH INVHLIW-NON=-=0¢

(Rdd) 3N3TAL3JV=-=T2

(Wdd) 3N3ITAHL3==02

(Wdd) NOBYVIOON¥OAA viQLi--57

(Hdd} 3NVHLIW-=3T

{Hdd) 3J0IXONOW NCOMYI--L7

{Ndd) S30IXO N390d41IN-=-23T

(Hdd) 30IX0I3 N32C¥LIN==3T7

(kdd} 3JTIX0 OIldilIN==n7

(Add) 3NJZO=-=-27

(ddd) 20IX0IC &N4INS=-=-27

(W (7r=++0T)) 9ONI¥ILLIVIS LIHIIT-=-1T
(IN3J¥3d) ALIQIWNA 3A11V134-<07
(J0VAOT INID) 3¥NLU¥3dWN3L--56
(S3334930) NOILOS¥IU ONIM--3
(Hd W) 0353dS INIM=--¢
(NIK/W3°0S/7v3) ZFONVIJvEyI vg019--3

33NVLSEns



A-32

IN3IDY3d 000°06 ALIQIWNH 3IAILIVIIH--9
JAYH9IINID 00070 3IHNiyH3dwW3l--¢
§334930 000°00h NO1123¥1Q QNIM--h
HdW 000 02 ~033dS ONIM--¢
NfW/W3 85/1yd 006 0 "IINYIOYHE] Tve019--¢
W/ h=*#01) 000" % “ANIWILIWIS LHOIT-=T 5,00 ‘20 tenony 804 | HdYHO
WERER AYO 40 HNOH
3 s W £ z 1 0 €2 22 1z 02 &1 81 L1 1 &l w1 €1 21 11 01 6 8 L
“\ ’h" “ u! “ \“ ‘F “’ “ [ 1 t A A L) L g L L] T T T v LS -o
2
WY {0t
¢ £
ﬂ||||
/m\ ] ¢ £ ¢ . ¢
\ v\ ETYERL
FA € £
o~ Y X ./
£ z £ ¢ *|\vamuxnu~
] N4 o¢
£ /] f
1
1 .
~\ - Oh
" n h l
' ~ e ~ \ y—H
, o \ b PR N b "
\\\ h {0s
4 1
4 "
h
) \\\\_ i b 409
1
i b
i . _\_\ / " R \m
\\\ ! oS
o —— 5 ——n 9 — 99— g—" 9 01
: w/l/mlllmlllm/// a\\\o z ’ vamunnol\lw\\\ 7
m/// o\\\ s
e
! ___9—39 5 s—° {08
3 9 4 ~ G~ \
9" s
Ve
7 1
001

ALTD XYOA M3N

D&

(=}

[LWEVEN. LS VY -



A-33

Wdd 000°€E  NOGHUY3I0HOAH INUHLIW-NON--§
wdd 100°0 ~ 3INITALIOY--h
Wdd 200°0 ~3INITAHLI--E
Fow-e0¥9%00% " ontualtoNsMInsyIoIE
wich ! aN394 2161 ‘21 LSN9NY ¥04 Z HdYH9
AYa 40 HNQOH
9 s " ) Z 1 0 €2 ZZ 1Z 0z 61 Bl LT 91 ST w1 €1 21 11 Ot & 8 i
B Ld LJ v v ¥ LS L) L Ll L L al A ] L] Al 1 ¥ k] o T ) n°
rA T 2 \\\w.o_
—_—
\\\~ o
7 1 [4 \\\ 4°02
/N‘\N/ \ b4
z
¢ i
h— h .\lﬂ*r\\
- \m Dn
[3
i
]
~\— L
E—¢t h
5 s
- 5 — m\ /m 9
¢ i T4 /m\ ~— .
0s
1
: ¢ § £ £ £
\\\ 1 ‘09
1
- S _nluuﬁ\\\\_\\\\m w
m|||||
s . ¢ "0l
v \\\ T~y
5 g
s o8
/
i 106
001

ALIJ X¥YOgA M3N

Ou DZmerwun

SRV ARV 3 o



A-34

Wdd 0 J0IXQ0I0 N3I9QHLIN--§
W 02°0 301X0 JJHLIN--#
Wdd 001°0 ANQZ0--¢ .
Fon-reory¥8007h 0 oniiilfedslda13cE
Wit ozmuu“ 2161 ‘Z1 1SN9NY HO4 € HdYHD
AYd 40 HNOH
9 S L £ Z 1 0 te x4 12 02 61 81 11 91 [ LA [ 21 | 01 [} 8 1
\H/W/~ T —T — T T Y T Y T Y Y T M Y T Y ™ T T 0
m///m N
— ¢ —
W E :\\\r SN p—h—" h ¢ " 401
. =" . / H
/?\3\:(’3\? t/r t\ﬂ
nHVXm 4 \\\
[} £ 41
" 02
£ 4
t
\—\ 1
. 1—* Ny oe
! [
1 4 € 4
/ ///m\\\ ﬂ \ ///
\ z 1~ G——§ s\\ 4 o»
z § 5 \
—_—
< — Kl\\m
w/ 5 G £ 40
m/ \ 1
m/mu\lu\m S _ 1
1 £ 409
/.
w\ r“ —\— |
t € 1%
€ Y
i—2 ) /
€
! 408
\ﬁ
N h .OO
‘001

ALID XHOA M3N

oW DI

AW



A-35

-

i

Lot

£ gre*e

ue %a0°0C
1T 80030
0 Ghig*e
2 250°0
cé 390°0
Z¢e se0*0
st CER Y
8 hy Qe
T £0s*9

*€7 1SNanv ¥04 ¥NOH NOILVYLINIONOD XVA

3p66°7
2d0°0
5300
%9.°¢
432°7
961°%
2sld*C
YRR R
0ca*e
0923°0
323°0
ghe*h
getT*L3
ghetae
t3ec02e
9gg£*¢
822°0

2L6T *ST LSNONV 334 39VH3IAY

{Wdd) NOBdVICuIAH INVHL3W-NON--0¢
(Wdd) 3nN3TAL3OV=-=T¢

(Ndd) 3INITAHL13==0¢

(Hdd} 30 IXONOK NOHYYI=-=2°

(Hdd) S30IXD0 N3IQO0ALIN==-3"

(Wdd) 30TX3I3 N3SOULIN--3°

(hdd) 3JIX0 OJIdLIN=-=7’

(ndd) 3SNOZO--1°

(Hdd} 30IX0I0 andinsg-~2°

(W (h=x23T)) ONIHILLIVIS LHIIN=-T°

. 3aNvLSEns

(Kdd) NOBJVICGYJIAH 3INVHLIW=-NON=--0¢
(Kad) 3N3TALIJV=--T2

(Wdd) ENITAHLI=--32

{Wdd) NOBuV3D¥0AHA IvLIOLl--3T7

(ida}l SNYHLIIW--37

(Kdd) 30 IXINOW NCBYVI~--LT

(ddd) S30IXO N3IYONLIN-=-3T

(KWdd) 30IXOLJ N3ISONLIN--3T

(Rdd}) 3FJIXGC JIHLIN--"T

(Hdd} 3IN0Z0-~CT

{dde¢ 30IX0I0 dnidIns--27

(H/ (M=% dT)) ONIV3LLVIS UIHOIT--TT
(IN30¥3d) ALICIWIH 3AILVI3d--0T
(J0VIOI IN3T) J¥NLVEIdHW3L=-~D
(S334930) NOILJD34IG QNIM=--3
{HdW) 0334S ONIM=-={
(NIK/WJ*0S/V¥0) 30NVIAVadI VE019=--3

JINVLSENS



A-36

IN3JH3d 000706 ALJOIWAH 3AILvI3H--9
J0YHOTLN3D 000°0h 3¥NIlvH3dwWil--§
$33¥D30 000°00h NQILJIHIG QNIM--h
HdW 000°01 033dS QNIM--E
SN BT
) nzuwmw L1y I 2161 ‘€1 L1SNONY B04 | Hdyd9
AYO 40 HNOH
9 s b £ z 1 0 €2 2z 1Z 0Z 61 81 L1 91 §L Hl €U ZL 11 Ov 6 8 1
2 lL‘ w hﬂ- W “r “ “ “’ “ T T T T T v T B L T T -°
3
2
{01
r4
£ \
g—o»=F m m< | RNy
£
m//IIM\\\\ //// Z
L]
N £ 4 4 {-0¢
| g
f—1 ¢ £ _
' £ / ¢ m Z \m “Oh
£ £ e / \\ 1
/ { h
/ [ £
Wﬁ / \r/ ~ ~ h
el L M\\\\ ////M .
. ! {os
€ " i 94
u:I:Ml/I 1Ny o v
4 S \\\m\\\
s g b 1 9 9 h § T *09
s~—o—L ? Y P
# / b 9 1 1 1
\ﬂ s 9 VAo & L
i t ! Y \\\m /// " 1 o1
. A " /
! " v ////mlzllm \\m
/o/: o\o\.w T~g /o
1 /
E 4°08
eo— Aw///
9
_///1 \\\\, q 06
1
‘001

ALIJ NHOA M3N

DR =W

o W

auwoow2r-



A-37

"€ NOGHYIOMOAH INVHLIW-NON--§
Wdd 000 084972500 MIN3n1300--n
Wdd 600°0 3NITAHII--E
L. Wdd 00079 30IXONQW zmmmaw-um
W/ (h-**01) 000°2 OSNI¥3Llv¥dS 1 2161 ‘C1 LSNONY B04 Z Hdveo
aN3937 AYQ 30 ¥NOH
9 s h £ z 1 0 €2 2z 1z 0Z 61 81 LU 91 &1 w1 €1 21 11U ol & 8 1
N/~// .
~/// ]
3
z T— 4 N Z \\\
2 [4 —z ~g—1
/ /N\ N/ \ A g
3 2
£ £
\\\N
N/// \\\N..\.lN 2 .
| —{ e £
h b h—— & h h—— h——h “
! E—c—j\ |
/ _ s
s l m///m G ///m ]
—1 s 1
1 E—¢ £E—-¢ q
s
! s i h 1 WA/ d
1
£ ! ¢
1
m\\\m | _\\\ )
/m// g
$
s g
i §—"
s m\\\ " 1
1
1 \\\\ € )
1111_ m

ALIJ XNHOA M3N

£ 4

‘ot

02

0¢€

Ok

0s

09

"0l

‘08

06

‘001

D2 -w

oW

Alea OWw 2



A-38

Wdd

0

W

Jow-+2015%8

Wit Z161 ‘€1 LSNOAY ¥04 € HAYHI
AYO 40 MNOH

9 [9 b € 4 ! 0 €2 [X4 12 0¢ 61 81 L1 91 g1 LA el [AS 1t 0t 6 8

\\\mll’m ¢
f—¢ £
£
n./n m\n L
£
h
\\\s\\\ :
h m\\\ \m
" \ h g
o r/// ///
1 I s h z L] 4
: " .,/ \..\w 2 2 /m
h
g P4
! " ”
AN \ 3 S—¢ m\_lﬁ €
/mL”NN FA 1 H”VM i W
h
: /.. \N " t ! ¢ '
2 ¢ £
n 1 Nlll~lll~ _\\\_ #
NIIIN
I 1
| E——¢ 4
1 m// b /n
[
m\\\m
1 m\\\m
\ ,
| \\\\_
/_

ou D =W

awaeowa2r

ALID NHOA M3N



A-39

2.6t

*HT LSNnonv 303

2L67

£T
i1
oF
A
L1
871
b

61
b

"1
8T
87

YNOH

VAR A
g10°0

gr0°¢0
gghee
£57°0
6aC*0
90%°0
821°3
heoot
02g*s

NOILVYLIN3ONJID XVHW

gst*e
%403
ag0°g
hglte
739°1
theet
%300
§cd°Q
Je0°* g
1386
geac*o
560°¢
286°83
63d2°82
§58°357
T8T*9
g1E* D

4T LSN9NV H¥I4 39VAIAY

(hdd) NOBYVOCJIAH SNVHLIW=-NON=-=0¢
(Ndd) 3IN3ITAL3JV--12

(Wdd) 3N3TAHL3--D2

(Hdd} 30 IXONOW NOY¥YJI=--L1Y

{Hdd) S30IXD HN3IJONLIN=-=-3T

(Wdd) 33IX0IJ N39YO¥LIN-~=5T

(kWdd) 33IX0 OJIdLlIN=-=-77

(Add} 3NJZ0--27

(Ade) 30IXOIU eNdINS--27

(H/ (h=2+07)) ONIA3LLIVIS LIHIIN-=IT

. 3oNvLsens

(hdd) NOBNVIO4JAH INVHLIW-NON-=-3¢

{Hdd) 3INITALIJV=-=I12

(WNdd) 3N3TAHL3I-~-02

(Wdd) NOBJYVIONOAH TVLOL--3T

- {Wdd) 3NVYH13d--37T

(Wdd ! 3UIXONGH NOBYYI=-=!T

(Wdd) S3UIXJ3 N3IJ04LIN-=-3T

(Wdd) 33Ix0IJ N3O08LIN=-=5T

(Hdd) 3JIX0 OINLIN=-=-9T

(ddd} 3INJZO--27T

{ddd) 3JFAIX0I0 ¥N4INS--27

(W (1=%20T)) ONIH3LLIVIS LIH3IN--I1T

{IN3383d) ALIJIWNH 3AILVIZY=-=0T
(30Va9I IN3T ) 34NLVA3dWIL==5
(S334330) NOILIINIO INIM=-~-3
(Hd W) 3334S ONIM-={
(NIW/W3°DS/VJ) 3ONVIJvyyI vd019--3

3JINVLSENS



A-40

2434 000001 ALIGIUON IALLY 134~
S09M91LNID 000°00¢ 3uNiv¥3dwil-~§
$334930 000 00k NOILI3HIQ ONIM-~#h
HdWw 000°0€ @33dS ONIM--€
/249 000 2 "IINVIQVEET TveQ19--
01y 00 zmwznzubh<um LHO1 2161 ‘h1 LSNO0Y H04 1 HdVHD
GN3937 AYQ 40 HNOH
9 s w £ T 1 0 €2 2z 1z 0Z et 81 L1 91 &I ki €1 21 11 ot & 8 L
v v v w v v v v v ‘/w L T L4 Al L] L) T T v LS A e
Y 1 c b o /0
$ 5 s — 4 £ W
/m s—FkbL ¢ € N e s
g—¢ ///m:llmnmumVXAm g G G g g g > §
€ ] [4
y -
b
£
2 ¢ ’
m /
L] h 4
€
{ 1]
S g n
[ ] \ / \n [4
! ! e~k ’ 1
ﬁ L] 4 i ¢ 1
\ | N\ :
1
/ﬂ T\.Tll_\ ~; o
1
{ bk
9 |
h 9 ] L
'} 9 9 9 p
? P AN / 9—
1 9 o/ll«\\\
" 9—9 h i \\\_ ]
1
g \o
. )
9 \ i
9
)
39—

ALTID X¥0A MaN

09

"0l

08

06

‘001

ouw D2 -n

e Qw2



A-41

Wdd 000°€  NOGHYIQUHOAN 3INVHLIIW-NON--§
Wdd 110°0 ~ 3NITALIJY~-h
Wdd 110°0 3N3TAHLI~-E
ron-+0049%00% "% oaTiiINOsSMOREYIIE
i ) aN3931 2161 ‘Bl L1SNONY W04 2 HdYH9
AVO 40 UNOH
9 s b £ z i 0 €2 22 1z 02 61 81 L1 91T ST wb €1 21 11 01 & 8 ]
T 1 ] T ng L4 v A T L) L L Ll 1 4 ¥ L] T al L] Ll v LS -°
| —
4 Lj .. .
{01
N\\\ b4
3
£ £ b p—o->" b—— b S S Y—" b
~: {02
z
- £ ' £ £ 3 "
3 {-o¢
1
z E—€—o-=F £ h H
! ¢ ¢ \ “Oh
1 z 1
L LY |
_ . W 2
2 ‘06
i/ e ¢ 6 " —¢ e At
i ¢ 9
1 1 m 409
s —— ¢ {
/ | 2 m\ ! g
§
/// 5 ! \\\ 0L
m/m 3 G £ 19 h £ 1
/ m\ / G /
m\ 1 g 2 G e 408
"
£—o-=t 6 1706
001

ALIJ YH0DA M3N

D2 rwun

.

(&

alWEoOowa2r



et et e 7o o -

Wdd 10Z°0  30IX010 NIOQHLIN--§
Wdd 002°0  3QIX0 JIMLIN--h
wdd 00€°0 ~3INQZIQ--€
Jnonegrtdd wmm.o uo:ozmcanw:mu”m
Wich-*01) 00 SNIHIL1¥DS INOI 2061 'l LSNONY ¥04 € HAVYO
anN393n AYQ 40 ¥NOH
9 s h £ 4 1 0 €2 ZZ 1z 0z &1 Bl Il 91 &1 w1 E1 v 11 o1 & ] )
0
/” Ll L Ll L T N D B T T A i T T A} Rl T B L] L W n
z
9 mlﬂ“:///. ///m
/ g4 N
L f S—¢ € P
€ 6 i £ h 01
e—t m\n ../.. AN N 1
€ £ s H———— " #
m/m / S B
m/m/: ¢ / \m -
> £ h 1] [4 40z
L] [4 L]
N\N ™ ’
s $ 4 o¢
2 \_ ¢
o 1 ! 404
< ¢ ¢ Ay W
< i ~— 4 \
\_\ m * 2
{ e | e | £ R
e N// Z p ] 1°0¢
m N r. 1
i z
4 ///ml‘lm 1
1 | P
1 \N 1
? 1
{ \ {04
i
\ 408
i
. 4°06
001

ALID MHOA M3N

D2 =WV

(=R TH

A ouw2Zr



A-43

o

£re*e
6300
320°0
¢ac*e
££2°3
250°0
LR A
4400
0z0°0
£59°¢

~

JoOoumM~MONMDNMNNMNON
Lo

4

~246F *9T7 ISN3NV 303 ¥NOHA NOILVYLN3ONOO XVUA

892°¢
£00°0
400°4Q
§88°¢%
8¢9t
ggg8*¢
890°0
£2d°*o
8£0°4
£20°0
67190
bhi*T
£36°%Lh
KA AR
RBP4
§£0°9
80g°0

2467 *9T LSNINV ¥I3 JOVIIAY

(Wdd) NOBMVIOYJAH 3INVHLIW-NON=--0E
(Wdd) 3N3AL3JV--T2

{Hdd}l 3IN3TAHL3--GC

(Hdd) J0IXINOW NOddyI-=LT

(Hdd) S3ICIX0 NISOH¥LIIN--3T

(Hdd) 30IX0IJ N39OUdLIN==-3T¥

(Wdd) 33JIX0O QJI8LIN==-nT

{ddd) 2NJZ0--c 7

{ddd) 30IXx0I0 ¥n3INS--27

(W/ (h=2x0T)) INI¥3LLVIS LHOITN=--T1

. 3oNvLSEans

(Kdd) NOBMVYIO4OAH INVHLIW-NON-=-0F¢

(Hdd) 3N3TAL33vy-=1¢

(Wdd} 3INITAHLI--02

(Kdd) NOBHV30dQAHd VLIOL--5T

(Hdd? INVALIH-=-BT

(Hdd) FQIXINOW NOdavI--LT

(Hdd) S30IXD NIYOWLIN-=-3T

{Wdd) 3JIX0IJ NISCHLIN=-~37

(Hdd) ZJIXO JIdLIN-~-1T

(ddd) 3INJZ0--Z7T

"Wdwa) 3JCIXOI0 ¥NIINS--27

(W (h=xx0T7}) INI®3LLVIS 1HOIT--TT

(IN3J83d) ALICIANH 3NTILYI34--GT
€30VaII IN33) 33NLV¥ZIATL--5
(S53493C) NCILJ3¥ICU ONIM=-=-3
(HdKW) 033dS ONIM=-~{
(NIW/WJ*DS/V¥3) =0NV IQV3Y¥L 1v8019--3

J0NY 1SS



A-44

J¥3d 000°02 ALIQIWNH 3AILYI3¥--9
30Yd9]INID 000°0€ 3IHNIYHIJWIL--§ )
§334930 000°00h NQILJ3IWIQ ONIM=--h
HdWw 000°0¢ Q33dS ONIM--¢
/3 oooow: m02¢hc<m1ww4<mmgm--m
Phy oo czmwu“xub VIS LRSI 2161 ‘91 LSNINY HO4 | HdYHO
AVO 40 ¥NOH
9 (1 " £ rA 1 0 €2 22 1z 0Z 61 81 Ll %1 &1 w1l €1 21 1 8 SRV S 8 i
- " ~ v b N u .1- N « u T T T -, Y T T Y T T T
/N
m/m mln 4

4

=

ALID XHOA M3N

‘ot

"0e

Q€

Ok

04

‘09

0L

‘08

‘06

‘00t

O W D=k n

[ ST S RVUR- g



A-45

wdd 000°€ NOGHYIOHYGAH INVHLIW-NO 1
Wdd 010°0 INIIAL3D b
wdd 0E£0°0 INITARL £
Wdd 000" € IQIXONOR NOGHY Z
W/ (h-**01) 000"h ONJHILLIYIS LHOI 1 2161 ‘91 15090V W04 2 HdYY9
CLERER AYG 40 YNOH
9 1 b £ 2 1 0 €z 2z tz 0z 61 8L L1 91 §U w1l E1 21 11 o1 & 8 ]
T T T T L] L T T T T Ll T T L} A g T ¥ v A 4 b2 — — .o
£
# 6 § \\\m/// 401
: i< > ;
~\\\\ \\\\ m///l ////m.ullm.llum £E——¢
' " 1 It ! I.Tlm/ " W 02
v Z \\\ N3
£ rA Z £ 4 £
) N
h———— & y—+ 4 4 o¢
rA
I 1
4 /_ ‘h {0
£
. 1
h 4 o0s
£
\ 1
N .
G £ 409
1 1
G—8
1 ///m
) {02
m\\\ G — g s 3
1 5 w08
~ 4
5
3 4°06
“001
ALID YHOA M3N

=39 D= -wv

oo OW -



A-46

Wdd MOL°0  30IX010 N3IDQHLIN--§
Wdd 00E°0  3CIX0 JIYLIN--h
Wwdd 080°0 ~3ANDZIG--E
S B RS
it ! anuuwz . 2161 ‘91 1SN9NY H04 € HAYYS
AYO 40 MNOH
9 5 W £ 2 1 0 €2 2z 12 0z 61 81 LU 91 &1 w1l €1 21 §1 O1 & 8 1
L v T v L T L4 Al Al A i T T T .o
-y Jﬁn\ﬂ/? N T T T - g
Nt £
/ : :
§—-5 £ £ 401
—5 by ——h
3 \M ﬁ/ VMX& P s :\
! an s
- £
e ' s P At o .
,/// . { oz
3 3
///m t £
2 Z L
1 \\\..on
¢ S——5 s
¢ 1 1
2
1 {-0on
2 \\\\~.|||~////~\\\\N\\\\ 1
/// 72—~ 4 £ h——4
AY ' i
///N s £ 2z 4 ;.om
€ m\\\ q
////m ¢ 1
[/ | P
£ 4 1 1
) a
m\\\ {01
2
408
406
001

ALTD MHOA M3N

DE -

o w

aWwx Q2+



2L6T *LT LSNONY ¥O4

A-4~

AR

L ££9°%2
Te 40G°0
134 8100
6 Ohh*1
8 2L0°0
1Z 8200
8 ch0*d
a7 2n0°Q
g 62C*0
6 9c¢e°7

dN0A  NOILVHLINSONID Xv¢A

000°¢2
£08°9D
400°0
ggs*e
645°7
0ss°0
0%0°9
270°0
41060
6F3°D
h10°3
8h1°T
h19°%3
t83°02
986°78 7
L28°9
820°19

4T LSNINV 334 39VAHIAY

(Wdd) NOYYVIOHJAH 3INVHI3W-NON=-=-0¢
(kdd} 3N3TAL3JVY--12

(Wdd) 3N3TNAHLI-=02

(Wdd) 30IXONOW NOYYVI-=-LT

(Wdd )} S3AIX0 N3IYOHLIN~--3TF

(WHdd) 3JIX0IJ N3Y90¥LIN-=-35T

(hdd) 3JIX0O JIALIN--7T

{Addd) 3N0Z0--27

(Rddg) 30IX0IU andiIns--27

(W (h=«wCT)) INIHYILLVIS LH3IT=--TF

. 30NVLSEns

(Wdd} NOBHVOCOYIAH INYHLIKW-NON==0¢

(Hddl 3NITALIOV--I2

(Hdd} 3INITAHL3--02

{Hdd) NOBY¥VOI¥QA+4 TYL0l--5T7

(ddd} 3INVHLI3W--3T

(Wdd) F0IXONOW NOUav3I--LT

(ddd? S30IX0 N3JOYLIN-=-3T

(Hdd) 3JJIXOI3 NIYOY¥LIN--3T

(Wdd) 3JIX0 O3I4lIN--27

{ddd) 3IN3Z20--21

(Hdd) 30IX0I0 ¥ndins--27

(KW (h=~2x0T)) SNI¥ILLIVIS LHOIN--T7

(IN3J¥3d) ALIJIANA 3NTLViId--07
(30VHITIN3D) 3dNLVAIINIL=-=-5
(S53¥930) NOILJI3J4IQ ONIM--3
(HdW} 33345 UNIM=-={
(NIKZWO*0S/1v0) 30NV IJv¥¥I vE8d19--3

33N LS ENS



A-48

43d 000°001 ALIQIWNH 3ATLYIIH--9
QY49 11IN3] 000 0C JUNivyY3IdwiLl--s
334930 000 00h NOQILJ3HIQ ONIM-=-h
HdW 000°0¢ 03345 AONIMm--E
Ty) 00hk° 0 JINYIQYHH] 1vE8019-~2
*01) 000°¢ ONIY3IL1IYIS LHOI--1 2061 ‘11 1SNSNY H04 | HAVHS
aN393n A¥O 40 BNOH
9 S L] € P4 1 0 [ e 12 0¢ 61 81 1t 91 [ bl [ 21 1t ot [ 8 I3
", “ I‘H “ “ “\ ” “ Nr N N/- T L T L4 L T Lj T T A T
4 g
n//// ]
€
P4
r4 m/m
w/m ;
£ £
T~¢ 1 o / P
£
g n\\\
t\\\\: 1 1 4
h —\ 1 1 1
L] 1
\\\ II/~ ¢ " ! Y ) N "
A .
\ 1 { ¢ b .
1 13 Z L 3/a
f\ " ¢ ¢ : b £ \:
" N\ ) TBWAY
h
9
3\\\ b 9 7 9 u
9 9 mv.
s N— s —— g - mlekmlnm/m\\mllm\\m[mlm\ |
9 o\\\

ALIJ NH0A M3IN

‘0l

‘0

"0¢

‘06

[=R'S D& - un

oo O Z -



A-49

t————

Wdd 000 € NOGHYIO0UOAH 3INYHLIIW-NON-~§

Wdd 200°0 INIIALIJY--h

Wdd 80070 INITAHLI--E

Wdd 000" € 301XONDW NOBHYI--T

W/(w-%*01) 000" € ONTMILL®]IS LHIL[T--1
ERER]

i

¢l6l L1 1SNOAY W04 ¢
Avd 40 40OH

22 ie 0¢ 61 81 L1 91 gl LA €1 (Al 1 01 6 8 L

Hdod9

NI//N

w

Y T T T aa T T T Y Y T T T T T

4
Z
\N/N /N\N N\N )
\\\N 1 \\\ 2
Z \\\ /// i 2
1~ ]
—\\\ﬂ\\\— ~lllﬂllvlﬁ\\\a 4 1
Z ! Z
.llll_ ]
F/ ﬁ A i
£ 3 q
g
s m\\\
G s m\\\ Sf~s [ ]
1
£ m\\\mlli m 1
s ]
1

"

{
-
i
H P

ALIQ XY0A M3IN

gl /
§——6 L] H—— b ' /m ) ™

"ot

‘0¢

‘0t

Ok

‘0s

‘09

‘0L

08

‘06

001

[~ QTS D2 = —w

O Wxow2Zr-



NEW YORK CITY

1
5
2
y

™ -4
- w ™ =~y 4
- ™ n o T R

1
3
4
2

—_ ey E
- o~ n T e
-~ T 4

Bl - .
//%\
T — un ™ o~ -4
¥ — wn o L3¢
@x wn - ™ -
A e o " . ] [V U~ ol < I A " Koo 2NV
o (=] (=] (=] o < (=] (=] [~ (=] o
(=} o @ ~ ~0 w T ™ o~ —
-

auwEowa -

oW DEZ et -0

11 12 13 14 15 16 17 18 19 20 21 22 23

10

€
~
-
T
'
*
»
o E
- o
- E o
a.
ca Eo
© awn
oo oo
“n .
mo oo
[=] S
Z o o
w e -
GO W aow
wz a o
- = —
XOO
We i o
OO -
~0 =0
L s © >
oo oz
w [}
© LW
=Dl
TuZaoc
(L Ty e
—DNe——
—no 222
[
[ |
4D T U
o~
~
o
—
-~
[
—
> -
L d
QV)
o
W
o>
-4
T
o
ou
x
Lag]
<
o
<
[- 3
<)



A-51

9T L3N
] 8T 0°0
0 ogo0°Dd
£2 gZhh
T 552°90
4] 52430
T 037°0
T 9460
0T 2360
£e ghe's

8T LSNIanv ¥04 A4N0H NOILVILNIONOD XVUA

agl*e
8030°0
h10°0
hhsth
iT16°7
T21°¢
hetrtg
A R
890°¢C
029°3
Ted o
432 h
gLh° 0L
22etee
£86°8C¢
hegte
312°90

ciBT *8Tl LSNOnNv 422 39VHIAV

(Kdd)} NOHYVIGIIAH INVHLIW-NON=-~-0E
(Wdd} 3N3ITAL3JV=--1¢

(Hdd) 3N3TAHL3-~02

(Hdd) 30IXINOW NOuxvs--L1

{Hdd)} S30IX0 N3IY08LIN-=3T

{Wdd) 33IX0I3 N3ISO¥LIN--371

(Rdd) 33IX0 JIdLlINn=-=n1

{Add) ZNOL0~-=-ET

{(Wdd) 3J0IX0IQ wndiIns--27v

(R/ (=22 073} ONIY3LLEVIS LKIIA--1T

. 3oNYLSHNs

{hdd) NOGYVIONOIAH INVHLI3W-NON=-=-0¢

{Wdd) 3INITALIOV=--T2

(Hdd) 3N3IAHL3--03¢

{hRdd) NOBYVIJZ¥QAA4 WLOL-~-2T

(Add} INVHLIW=-=-31T

(Rdd} J0IXINCOWN NOpdyld~-=-LT

(Wdd ¥ S30IX0 N3IYOdLIN=-=-3T

(Wdd) 3UIX0IJ N390&8Lsis -=T

(Hdd) 33IX0 UIdLIN=-=n%

(Add) 3INOZO--2T7

‘ddd} 3QIXCIO &ndIns--27%

(R/A(h=xxuT)) ININILLYIS LHIIN--TT

(INIJ¥3d}Y ALIOIWAA 3AILVI3Y--37T
(20V53I IN30) 3dNLv¥3ddiLl--5
(5234937 NOILJI35IC UNIM==-2
{Hok! 033dS ONIM-={
(NIW/W3*0S/77v0) ZONVIAvA¥I vdol19-~-3

3oNVLSBNS



A-52

Ju3d 000706 ALIQIWNH IATIVIIE--9 . )
J0YH9TIN3D 000 °0f 3ynivuidwii--§
5334930 000°00h NQILD3HIQ ONIM--h
Wdu 000°0¢ @33d4S gNIm--¢€
/7y 000°2 JINVIOYHEH] vE019--2
**07) 000°6 INTHILLIUIS LHBIT--1 2161 ‘31 1SNSNy 404 1 Hdvys
aN393T AYO 30 HNQH
9 s " £ 2 1 0 €2 2z 12 06T 61 81 L1 91 st w1 EF 2L 11 O1 & 8 1
w v - v v M\‘/M A4 -‘/-N L L) L L] L 1) L] o T L) N
l—2—z
¢ € N/ € .
//m . /
3 / £ £ m\.
h ///lm n\\\ 1
1 \ ¢ ]
€ NVA#I—
1 i
¢ i~z
L} 1 4
b * _\\\\
b b
h—— b " \\\.
b : " b g\\\ T~
b ™~ ! " L
i b
1
i ! 9—39 s
l/wv .. ! o7 /o\o/a/ G— 85— ]
9 ¢
1 [
c\\\ T~y s s 1 \\\o — I~
o/ “ . \eVA /m m\m\
9— / \o /m \
9 TS

ALID X¥H0A M3N

A

‘02

‘0t

0k

‘06

‘001

ow Db

ot wwa2r



NEW YORK CITY

l

——

100.

90.

80.

70.
60.

awoeowa2 -

o

DZ W

18 19 20 21 22 23

17
HOUR OF DAY

11 12 13 14 15 16
2 FOR AUGUST

10

LEGEND

Ovs-41/M

(1
PPM

1972

18,

GRAPH

5.000 PPM



01°0  30IX010 N39QULIN--§
dd 00€°0  301X0 JIHLIN--h
Wdd 060°0 ~3INDZ0--€
R R
o 161 ‘81 isn
aN3937 z 81 1SNSNY H04 € HIYHD

Av0 30 HNGH
s h € 4 1 0 14 x4 1 0¢ 61 81 L1 91 st LA el ¢l [ ot 6 8 L

A-54

1Y

B S » - ﬁ | 4 L 4 ” L A T I A T A L F Ll Ll T A T ¥ -°
m/n o § e
r/t . )
yd //// £ 101
g—E h
h—t W
t— b
3 N AN
W h

S
AN
~, |

\

/

\ N
X
AN\
IRV
AN\
=
[

N\

001
ALID XNHOA M3N

[=NTH D&~ W,

[LWRVTN. QS VV - g



2LBT *5T LSNONv 304

A-55

2L57

1
it

1

g

£e Lih1*2
5 SH1*0
£e 5£0°0
T 971°0
37 £80°0
e 8210°3
4 ggh*2

dN0H4 NOILVALN3INID XVH

853°2
hootn
2000
928°¢
Tgn°*y
286°0
hs0*0
ERY )
2£0°0
LED°D
2209
Tiu°7T
9gh°*3g
218*ge
5994*h4 1
nbL* L
gge* g

6T LSNINV 303 3IVY3AY

(Wid) NOBYVOOCYIAH INVHLIW-NON=--0E

(Hdd) 3N37ALl30v--T2
(Wdd} 3N3FTAHL3I--02

(Wdd )} JUIXONOW NOwyvi--L7

(Hdd) S30IX0 N3IYCMLIN--3T

(Hdd) 33IX0OI3 N3903LIN--3T

(hdd) 3JIXO OIdLIN-=-wT

(ddd) 3NOZ0--:1

(ddd) 30IX0IC ¥N4INS--27

(W (1=220T)) 9ONIYILLIVIS LHOIT=--TT

) IoMwisens

(Hdd) NOBJVIOIIAH 3INVHLIW=-NON=-=0F

{(Wdd) 3N3ITALIJV--T2

(Wdd) SN2TAHL13=--02

(Kdd) NOZEVUJ3I30AA TWill--57

{Addd)} 3NVHLIIW--37

{Wdd) 3T IXINOW NQJIV]I-=LT

(hdd) S3ICUIXO N3IOCYLIN--3T

(Wdd} 3JUIXOI3 N3ISO4LIN=--51

(hdd) 2JIX0 JIdlIN--1T

(Add) 3nNJZ0--:7

(Hd . 3J0IXJI1Q aniins--2%

(W (H=2x0T)) ONI¥31LV3IS LHIITN~-=1T

(AIN3323d) ALIOIANA 3NILVIIY--DT
(30V39I UN3D) 3¥Nive3ddaAil--5
(S33¥930 NOILO3YIG ONIM--3
(Hd W) J334dS UNIM=-=/
(NIW/H2*0S/¥2) 20NV ICvy¥I 1vg019--3

IoMWLSENS



1
]
Raad Aot gl PaXre]

ITIaoOoa <
VWoZ2Z2F 4
Ca s LT Y]
P T, e o $ s o
[}
]

z_:\:w.am
w/(h-

7161 ‘61 1S09Ny 404 !

Avd 40 4NOH

Hdydd

9 S L € [ 1 (v} £z 2 i2 0? 61 g1 IR 91 [ LAt €1 FA i 01 6 8 1
A///N b4
h
L
3 m\m i
£ b 4 h ]
3 " \ h € ’
b € e—
/lllm n\\\\ ¢ \
£ L P4
i :\: N/ t /: i
¢ " " =t ey | £
1 cmnree= | —/
ﬂ\ / 1 A/_ W A 4
- 1 ! i 2/
< ! . g——=8 .
L 1 ]
1 b —¢ z
h :\\\ "
N -
—/—\_ 4
9
~—¢
///m/// o/// h m
] —
s $ o\ |
S—y \\\\ 9 !

N

ALID MHOA M3N

‘01

‘0¢

"0€

Ok

08

09

‘001

DE~ W

o L

e OwZ -



A-57

wdd 000" S NO

Wdd
W/ (h-**01)

IU-NON-=-
AAL33Y-—h
3TAHL3--¢
NOgHy)- -
iH31 2161 ‘61 1SN90Y 804 ¢ Hdvdo
AYQ 40 BNOH
1 0 gz 2z 1z 0Z- 61 81 41 91 &1 w1

£l 21 I 01 [ 8 1

L T T T T - Y T u v T T

o
™

g
o
T o
o

4
[4 z
£ b

§—8§

L) ] J
—2

t——¢

¢—2¢

ALIJ XH0OA M3N

A

‘0h

‘08

‘09

01

06

‘001

[=o VIR D=

o WX o2



A-58

Wdd .80°0  30IX01G N3IYQHLIIN--§
Wdd 00E°0  3QIX0 JIHLIN--h
Wdd 001°0 ~3NQZO--€
PO T oqm.o wonxc_mmxmmm:muum
Wich=*201) 000 QZMEZZ I 2161 ‘61 LSNONY W04 € HAYHO
aN393 A¥Q 30 WNOH
9 1 [ > A 1 0 £ 22 12 02 61 g1 11 91 Sl hl g1 21 11 01 6 8 1
o T L3 LE Ll 1 ¥ T e T T T T L Al T T T LH L] L Ll
N p— —" m\\\mwlnwlll:lll¢\\\:
P bt /mlm\m " £
? /m/w/ ]
W [1
m
m/m g § m/.
/ 9
0 |
\ /ﬁ
1 == h A/ ! !
—\\\ /// p—" ~|||~Ill—lll \\\ z z
\\\mlllm ! ! t 1
“
\N
/ \N ! 1
z 72—
/// N\\\ : I~
\
4 b4 4 £ |
i ! N, \\\
/N /~ e P4
€
N/N 4

ALTJ MNHOA M3N

‘01

"0¢

‘0t

'L

08

09

"0l

08

06

001

(=N 'S D2 -0

[ SRTTN. SNV g



A-59

e
134
e
Ze
2

e
2

LT
»

¢

it *0Z LsSnanv ¥a34 dNOH

2.6T 02 1SN9NY ¥0d 39Vy3IAV

L2262
580°8
2709
L128°T
L0T°0
eh 60
c30°3
5713
FA 4 1A
0 S

NOILVYLINZINOD XVH

RAS A
£00°0
€Ca°0
6ge* g
SR AR
s88°0
LG88°G
220°0
623°0
0%3°0
6100
n3E*T
hhh*95
53222
L80°657F
lndth
1528

(Wdd) NOBYVIOYIAH INVHLIWN-NON=-=-0¢
(Hdd} 3MN3TAL3IJV~-~T2

(Wdd) 3N3NAHL3--02

(Hdd) Z0IXINOW NOYNVI-=/T

(Wdd) S3Q0IX0 N39CHLIN-=3T

(Hdd) 32IX0IJ N390XLIN--3T

(Hdd) 3JIX0 JIxiIh-=-4T

{ndd) 3NJ370--:T

(Ad<) 30IX0I0 ¥N41NS-=2T

(H/ (1=220T) ) ONIY3ILLVIS LHIIT-=1T

. JanNvisans

(hdd) NOBJVYIONOAH SNVHLIW~NON~==3E
(Kdd} 3N3ITAL3OV--T2

(Hdd) 3N3T7AHL3-=-02

(Wdd) NOB¥VY30Y¥C0AH TVIQL-=-3T

(Hdd} 3NVHLZA=-=37

(Widd) 30IXONOW NOU¥VI-=L7T

(Hdd) S30IXJ N3IYO05LIN--3T

{hdd) 3J0IX0IJ N3I9OHLIN~-=-3T

(Wdd} 32IX0 DJIxL1IN-=-77

(Addd) 3NDZ0--21

. d4d) FUIXCIC ¥NidINS--27

(W (1=220%)) ONI¥ILLVIS LHOIN-=TT
(IN32¥3d) ALITIANH 3ANILVI3d=-=0T
(F0YYITUNID) 35NLTYI4AIL~-=5
(S533%930) NOILO3¥IQ ONIM==3
(Hd W) J33dS ONIM=-=4
(NIH/KJI*0S/v0) 30NV ICVYYEL vgd19-~3

33NVLSBNS



IN3JH3d 000°0L ALIGIWNH 3AI1lvi3y¥--9 .
30v¥9IIN3D 000 Oh 3JUNIYHI4WIL--§
5334930 000°00h NQI1J3HIQ GNIM-=-#
HdW 000702 @334S5 ONIM--¢ .
NIW/uy {7¥3 000°¢ IINVIQYHHE] J«@OJM--M
W “+#%01) 000 € SN183LL¥3S LHOI 2161 ‘0Z 15090y HO04 1| Hdvyo
aN3937 AYO 40 YAOH
9 s " £ z I 0 €2 2z 1z 0z 61 81 L1 91 sU w1 €1 21 1t o1 & 8 i
m A d v v A d v A v v A7 L 1 L) L] o ¥ L) L Li T T L)
¥ ~—¢ ///N
£ € " g
£ \\\\ 3
£
2 m\\\ Z € [ b z
m/m 4 ¢ \ B
€ | m\\\ //
m \m ¢ b ' ¢ ' /m 3
€ ﬂVXMﬁ\\ DN "
b 1
\\\ h—o0uy
h :
ﬂ -
w 1 h— 4, :VA 2 N\ /~ ¢ €l
1 b # .—/—
< \ gl ' i
\ \\\ W L
s ‘ G < o 1 . . G
s s \\\\ \\\
b T~ Z

ﬂﬂmwrlll,
\A |

L AN 9
o/// \\\o\\\ //o\\\o\\\olfl@\\\ -9
9

9
o\\\¢\\\

/

N/N\

9
ﬂAMV&\ A

AL1J NHOA M3N

ot

0e

o€

Ok

0s

09

02

]

06

00t

o u DEZ W

o woewwZ -



NEW YORK CITY

A-61

- “;’—___,;::~————~727le“”'“—3
R
NS
\ /AT

§y——uy
2/2

/3
3

~ NN
T /7

\ [/

N\ [z
Y S A A

LSV S VYR g o u D2 k—Wwv

11 12 13 14 15 16 17 18 19 20 21 22 23

10

LEGEND
0
0

HOUR OF DAY
2 FOR AUGUST 20,

/mn

(10sn=-4)

QEWZX
v Zur—

Zw 1
O u>E
Ta>r ¢
Y Tw
g -0
SouwaZ

O TN

1972

GRAPH



A-62

Wd
[( gt
wity=*2ol) 2061 ‘02 LSNONY HO4 € HdVHO

A¥d 40 HNOH
L € 4 i 0 £l x4 1¢ 0¢ 61 81 L1 91 S LA €1 ¢l i 0t 6 8 L

s
c e 2 ‘0
v 1/. T Y T T T T T T T Y T T
4

—
P

0s

1

/
I
—

4 0L
m/ ¢ ] :
§ {08
S
1°06
001

ALIJ XH0A M3N

o W DZ -

oW OwW 2 -



A-63

12 PA RS
L 0C°0
Pa 300
] LG6T° ¢
9 097°0
1T FURTRE]
i s01°0
st c60°0
e aqlb*g
9 ghy g

¢46T *T2 1SN9NV 3804 d8NOH NOILVILIN3ONOD XVKW

cLel

gl

9
£

o M

ag-
og-
cCU°0
VAR
taet
286°(
§90°0
ggg*a
9¢0*0
0£0*0
AR
69L°%
k92°09
48g°<22
b1yl
8in*a
890

12 1SN9NV 804 39Va3AVY

(kdd) NOBYVIO0YAAH INVYHLISH=-NON-=-0E
{ndo) 3N3ITAL3JV=-=-T2

{Hdd) 3IN3TAHL3=--(2

thdd) 30IXONOW NOGEHVYI--21

{hWdd) 530UIx0 N34%08lIN--9T

{Hdd) 30IX01U N390dlIN--ST

(hWdd) 30LIX0 OIlalIN--47

{Kdd) 3IN0Z0--%£T

{rnda) 3JUIX0I0 aN3INS--2T
(R/(1~2207)) 9N1c311VIS 1HOIT-=-1T

JIHVLSENS

(kdd) NOBaVIOONTAH 3INVHIZW=-NON=--0E

(hKdd) 3N3TAL3JV~--12

{Rdd) =EN3TAHLI3--0Z

{Hda) NOUSVIUSUGAH WVi0i--6T

(Had) 3INVHIZW--8T

{rndd) 30UINONUW NOUHav3I--4LT

{ridd) S30IX0 N3Y08LIN~-=-9T

{Had) FUIA0IU N3IY0d1lIN--G1

(had) 301IX0 JIELIN--%T

(Rad) 3INOZO--£T

vodd) 30IX010 SN4NS~-=-cT
(N/Z(h=223T)) 9N1&314v3S L1HIIN=--TT
(IN3JUe3c) ALIGIWNAH 3AILVIZY--0T
(30Vu9IIN3T) 23NLIVa3dAh3l-=-b
{(S330930) NCL1L103eIG UNIM=--¢
{Hdk) 033aS UNIM--Z
(NIN/KJ*0S/v3) Z23NVIUVLEd]I IVEBLOI9--9

3I3NVLSENS



A-64

IN3JH3d 000708 ALIQIWNH 3AILYIIH--9
30vY9IIN3] 000708 3¥NLIYHILWIL--6 .
5334930 000°00h NQILJIHIQ ONIM--#h
HdW 000°0¢ (G33d4S ONIM~-¢€
NIW/W3 05/793 000°¢ 3INVIQYHH] Tvd019--¢
W/{h-%xaD1) 000°S ONIB3LLIVY3IS LHII--1 2161 ‘12 LSNONY 04 1  Hdyyo
anN3933 AVO 40 BAOH
9 s ] £ 4 1 0 £ x4 12 0¢ 61 81 11 91 [ hl g1 rAs 11 01 o 8 I3
///m ///N
/ AN
n,/ . £
m\ /m ¢ m/
€ €
w/ / [/
- \ﬂ\ ~ /"
1 m m\\ \\
| — \ / i 4
1 N 4
I 4 /// ¢/ 1
1 1
H 1 b h
" o !
\:/ p—t 2
s [ z i
( £ € b
7\ N r\ r/: z N\t
s
i h
h t ¢
h [
S~ 9 h 9 T I~ ]
~— 9 s
~— 99— Vg
TTeS—— 9 9
~
\
9— 3
9
7 \ It \m
\o . s
9 TSt mql;m\
§—9 \
S
\ S \
9—3 /m
3
c\\\

ALIJ XHOA M3N

A

T0¢

‘0t

0k

“04

‘09

0L

‘08

“06

001

SLINA 40 1N3IJY3d



Wdd 000" & NOEHYIO0HOAH 3INUYHLIW-NON--9
Wdd 600°0 INITNALIIY--H
Wdd 020°0 3NITAHLI--E
wdd 000 &° 301XONOW NOSHYI--¢
W/Ch-es01) 00 nzmo%ﬂx Livas 2161 ‘12 1SN9NY W04 Z HdWHO
AYQ 40 HNOH
3 & w £ 2 t 0 €z Tz 1T 0T 61 8% AT 9T ST w1 €V 21 11 ui o 8 1
)
:|)|¢“mwxm/// smwxm . 01
£ €~——¢ f—¢t—¢ £
\N / \ ~ /
£ / £ . /ﬁvﬁm e—-¢ "02
z z 17 h —
ol ¢ ' Oz
g 1 S z
Z ///
—¢ 4 1 F .
h—h e ——h b " "
vy
S ! 3 1 U-on
< 1
b 1
\ gl
£ "85
i m/\
AVANG
he /N8N 1
1 / u\ \
& /7N 09
\
/8 ,< \
. a0z
/ e—~zl
{l m\.\\m/m m\m/
S - 1
~ \\\\ G
///m\\\ . m
H.0
001

ALIJ %Xd0A M3N

SLINN 40 IN3JU3d



A-66

Jnozz
- 0N XA

‘1z LSN9Ny Y03 €
AvQ 40 HNOH

22

Hdvd9

£e 2e e 0¢ 61 81 11 91 sl LA

1 01 & ]

-3
" v v

LT
</
A

s s
WVAW/A

////iia
[\ E

P
i

MO

ALID NH0A M3N

‘ol

‘02

"0t

0k

95

"09

‘0L

T08

‘06

‘001

SLINM 40 1N3IJH3d



A-67

ZLET *22 1SNSnNY €04  ¥NOH

A

I3

a7
b

e
17
07
7
07
a7
L7
TT

22 1SNINV ¥03 Z9IV¥3IANY

449°¢

600°0
6100
Co6*2
T21°C
0600
$OT"0
9916
£20°0
AL

NCILVHMINZINQD XVUHW

180°€
£00°0
3000
N2l
g3 T
IR
8500
65670
£20°0
HEU"O
§00°0C
669°2
981759
66222
06£°912
206°¢
nEE" O

(Hdd) NOBuVICHOAH 3INVHL2W-NON=-=-0¢

(kdd) 3N3TAL3OJV=--T2

(Kdd) 3NZT1AHL13--0¢

(hdd) FCIXONQOW NOBaVI=-=LT

(hdd) S50IX0 N3908LIN=-=9T

{(Ndd) 30IX0IU N3ISO¥LIN--ST

(hda) 20IX0 OINLIN=-=%T

{Ndd) 31H0Z20--%7%

(Hdel 50IX0IO 303INS--27

(W (%=x20T)) ONI¥3LLVIS IHSIN--1F

33N 1SHNS

(Hdd) NOHYYJCYGAH INVHIZW=-NON=-=0f
(hdd) 3N3ITALIJV--T2

(Hdd) 3N3TAHLI-=-02

{lidd) NCH¥VOC®OAH IY.0l--6T

(Hdd) 3NVHLIW-=-8T

(Hdd) 30IXGNOK NOHYVI=-=LT

(Hdd) S30IX0 N39048LIN=-=-GT

(Hdd) 2UIX0IC N39U4LIN--ST

(hdd) 3ICIXO Q2I4L1IN=-=-w7

{hdd) 3NOZO--£7

(Hdd) 23C0IXCIQ ¥N4INS=-=2T

(W (h=x%07)) ONI¥Y3ILLVIS 1HOIN-=-TT
{IN30¥3d) ALIGINAH 3AI1VI3¥--0T7
(3O0VAOTIN3D) ZUNLVR3dW3Ll~-=6

(S 3¥9320) NOILJ3¥IGU ONIM-=-8
(Hd%) 033dS ONIM--4
(NIW/WO*US/V0) ZONVIUVEYI vs019--9

30NV LSANS



NEW YORK CITY

A-68

M — T 7/
/A i /[ —
/N e
VA e
i N7 T
y IN~Vtf—r
\ AN
N AN |
N Y
NN, /AN
AN ~\
\ /[ .

SLINN 40 1N3IJ¥3Id

11 12 13 14 1s 16 17 1@ 19 20 21 22 23
HOUR OF DAY
! FOR AUGUST 22,

10

LEGEND

z

€

~
E£EE

~o
- —
O z
U w
* N VWO
*L wWoo

o waw

1972

GRAPH



wdd 000 »  NOBYYIOHBOAHM INVHLIIW-NON--§
Wdd 010°0 ~ 3INIIALIJu-=-#h
wdd 020°0 3NFIAHLI3--€
PP A A R
with=2201) ozmou,__ 1 4 2161 ‘22 1SNONY ¥04 2 Hdvuo
N AvQ 30 dNdH
I 9 & = € 2 i 0 €2 ZZz iz 0Z i 8L L1 90U ST wi EL 21 Il o, & 8
B e mlm/\ m/
¢ M \ F/
Iy " 5 P § " £ nUlm h £
<K 2 ﬂ_ N
z ll’ IIIN\\\
l /N z
. (
£ —g 1 L n h "
\ i i
W
IoN ]
S n £
<
3 Z
{ !
\\\_\\\‘ " t ”
| F
/
/
1
~\\\\ \ \ m
17/
AN
Y —\
N \m\im\ / \w )
. m/r\w \u S G G
/m
-]
w/
9 s h
| ]
€

ALIJ XH0A Mm3N

‘ol

x4

"0t

Oh

‘08

09

0L

‘08

‘06

001

SLINN 40 IN3DJW3d



A-70

wdd 002°0 301x010 N3J0ULIN--$
wdd 0020 301%X0 JIHLIIN--h
wdd 002°0 INQ20--€
S niangWdd 0€0 © 301x01Q ¥4N3INS--2
W/ ( h=- 0t) 000 MZN%wumw»»cum 1H911--1 2161 ‘22 1SN9RY HO4 € Hayyo
AY0 30 ¥OOH
1 9 ] L] £ Z 1 0 194 [ A 12 0 61 81 e 91 [} L3 £l Z1 (Y v [ 8
S A AR T 2 - & Pt E— r——
m/ \ h /:\r\: m\nn\l\
\.,/m :
\m
" 3/3 . s ] /w/ . £
1
" " 1
— e
ks mlw ] w\m s / \m £ —/ . m\m
N s _III~ mlllm\\\ \
1 Fj
¢
\_\ / N
b | { { 5 H
_\ 2 4 z Z W
€
s
{ 1
1~
_\\\ [ [ z h ]
:\

¢ !
' £ m\_
2
—

14

ALIJ MHDA M3N

01

‘02

“0¢g

On

“0s

09

‘01

‘08

06

‘001

SLINN 40 IN3JH3d



A-71

2LBT

4 839°t
£10°0
cc0°3d
Sgctz
2¥et s

T 150°0
£31°0

T hn1°d

A S 820°8

1 R

[TaNN- o o - o J- e © B¢ AN oo |

o«

¢g2 1SNanvy 3403 3N0H NOILVEINIINID XVUA

Te1°¢
s00°*9
3009
1364
WLt
£27°1
28i*0
343°0
9£d°0
520°0
gecoto
2E5°¢
ggyshs
ang*he
gag°slde
9¢h*s
8E°0

¢L6T *£2 LSNINV 403 39VY3AY

(hdd) NOBYVOIONIAH INVHLIW-NON=-~J€
{(Wdd) 3N3TAL3oV-~-I1¢

{hkdd) 3INITAHL3--02

{Wdd )} 30 IXONOW NO35Y3=-=-LT

(Wdd! S30IX0 NIY04LIN-=-3T

(Hdd) 3JIXOII N3ICO4LIN~--37F

(Wdd) 3IIX0 JIFLIN=-=-%T

{Add) 3N0Z0~-27

(Hdd} 30IX0I0 »n4IN5--21

(W (h=220T)) 9ONIUILLIVI5S L1AO9IN-~IT

‘ 3INVLIS NS

(KWdd) NGCAYVIONUAH INVHI3W=NIN-=-0%

{Wdd} 3N3TALIJY--T2

tkdd) 2N3TAHL3--02

(Wdd) NOZ¥VvIJIXOA4d WL0L--5T

(Adal 3INVALIW=-=-3T

{Hdd ) 30IXONOW NOB3dV3=-=-LT

(hdd )} S3QIX0 NISO0ILIN=-=-3T

{Wdd) 33IX0IJ N390JLIN-=-3T

(kdd) SJIX0O OJlElIN--n7

(Addd) 34NJIZ0--2 7

(+« 1 3QIX0IZ sNh3INS--27

(R/ (h=%x3T)) I9INIAJ3LLVIS LHIIN=--TT

(IN33¥3d) ALIOIANA 3AI4VI3y--0T
(30VYII IN3D) I¥NuLvE3IdHIL-~5
(S334930) NQLLO3d4IU ONIM=-=-3
(4d k) 33348 ONIM=-~¢
(NIK/WO*US/VY3) ZONVIUvYYL TvE019~-3

30NV LS8NS



A-72

J43d 000°06 ALIOIWAH 3AIiv13y--9 .
30V¥OTLNI) 0007 0h 38NIvHIdWILi--§
§334930 000 00k NQILJ3IHIQ GNIM--4
HdW 000°0Z @33dS ONIM--¢
/193 000°¢ JINVIQUHE] TvE019--2
**01) 0001 INIH3ILI¥IS LKOIT--1 2061 ‘€2 LSA9NY H04 | HdyH9
ON3337 AYQ 40 HNOH
1 9 s h € Z I 0 £l P4 |4 0 61 81 11 91 41 LA el 21 11 01 [ 8
v v v ¥ ‘2 v v ¥ v v v v T v v r y Y T - - v ‘0
/N
g
401
£ Z
E—¢
m m 1 .ON
/ 3 4 \mll.n /2
€ c € 4°0¢
¢ e el
1 z 2
_ /
]
\ AN =1 ! "W\ e I~
" b P // y
Z
: \: / ¢ £ N/N h 4°0s
b h——h
h :\ h /r b 1 / 4
§——6—0 ¢ / h
—5 S~ G £ 1
e T P P~ s/ {09
ﬂ\ﬁ/ ™~ ’ 9
1 s — 1
vm\ m\,. ! 1%
/ \ 9
\a\Aw s ™~
9 408
9
F— . {06
\o\clllo\ o/e/ \o
g—"2 9
‘001

ALLID dY0OA Mm3IM

O w SDZ W

alwe Owe e



A-73

Wdd 000 ' #

Wd
W/ (h=**01)

9 [ h £ I 1 0 X4

2461 ‘€2 iSN9NY ¥03d T HAYHO
AYQ 40 HNOH
22 12 0z 61 81 L1 91 st w1 €1 21 148 SRV R 8

e
\\\N —1
¢ /// N\\\N
N\\
A
I
1
_\ﬂ\
{
_\\\ Illﬂll’_
S S
m\
m//lm
[
m/m

T ng Y Y T T T -t ¥ g T T Y

N/N\N/
b4

$
$
S \m\ \ | S
S 3 m\r —3

ALIJ MHOA M3N

‘ot

‘0¢

“0¢€

‘oW

"0s

‘09

‘0l

‘08

‘06

‘001

DZ =0

[« N'N

oo Ow2 -



A-74

‘€2 1Sn9nv H04 ¢
Avd 40 dNOR

2161 Hdv Y49

N/N\

1 9 [ h £ 2 i 0 £l 22 | 4 02 61 81 11 91 sl hi €l 21 i1 o1 [ 8
| anmiia . TR g e A 2 v “/d‘\“ ﬂ/m ’-ﬂ N- ﬂ ”ﬁ L T L T L T M\F
— ///:
L} L /.-
[ —_—5 ]
\../ T /milml.lm S
tyo—h 9
"
b4
¢ E
5 $
: —\\\_ —/// ~— R
\ _ : 1
£ 4
1 S
~
—\— t i m
¢ $ g
I € 1
1
{
2 1 1 4
1 I £
¢ /

£

ALIJ MHOA M3N

A

‘0¢

‘0¢E

Oh

‘08

‘09

001

ou D& -w

atlxows -



A-75

cibT

theg LSNanv ¥04

AR

1
T1
et
07
2T
CT
g2

"t
st

4N0oH

*H2 LSN9NV ¥I4 39VAINY

Zhish

1R
220D
g2g*g
£497°0
£50°0
850°0
EER R
520°40
s£56*¢

NOILVYLNIONOD XVUW

IRTARS
43000
21090
Ge6°%H
8297
6281
950°0
£€390°0
T20°¢C
gh3°¢
600°C
12Lth
13463
c2s* Ll
71631
sg8G°¢e
Lhet i

(Hdd) NOQUVICHIAH INVYHLIW-NON==0¢

(Wdd) 3N31A130v--12

{Rdd) 3IN3ITAHL3--02

(hdd) JO0IXONOW NCO¥Y0=-=/.F

(Wdd) S30IXO NIYOELIN--3F

{Rdd) 30IXO0LJ NIYOILIN==-3T7

(Wdd) 3JIXO JIYLIN-=3T

(Add) 3NDZ0--27F

(Add) 3J0IXO0I0 ¥N4INS-=-2%

(W (9=%2JT)) ONI@3L1LVIS LHOIN--TT

J 3onwiLsans

(Wdd) NCBNYJCHOAH INVHLIWN-NON==0¢

(Ndd) 3N3TAL3Jv=--T12

{iWdd)} 3INITIAHLII--52

(Wddl NOBAVIIHGAR WIQL--2T

(Wdd) 3NVHLIW=-=3T

(Hdd) 30IXINUW NOBYvI=-=LT1

(Hdd} S30IX0 H3I9CHLIN-=-3T

(Wdd} 30IX0IJ N3IYOJLIN-=-3T

(hdd) 33IX0 J01dLIN-="7T

(Addd) 35NJZ0--2T7

(. 1) 3CIX0IU &n3INnS--27

(W (1=%+07) . SNIAILLVIOS IHOITN=--TT

(IN3D¥3d) ALIOIANA 3AILVIIN--0T
(30V¥OI IN3D) IVXNLVYIdAIL--5
(S33423¢) NCILJ33dIQ UNIM--3
{Hd W} 0334S OGNIM--¢
(NIW/KW3°0S/1v3) 30NV ICVYYI v¥E8319--3

30NV LS80S



NEW YORK CITY

A-76

re
/]

100.

70.
0.

auooOwa2r

(=T

D& - w

11 12 13 14 15 16 17 18 19 20 21 22 23
HOUR OF DAY

10

LEGEND

1972

FOR AUGUST 24,

1

GRAPH



A-77

NOJGHYIOHOAH 3INYHIZW-NON-=-9
Wdd 020°0 INITALIIY-~h
Wdd 0E0°Q ANITAKLI--E !
000%e" oRTEIDIISSMDRETRCCE
‘ q
aN393 2L61 #C LSN9NYV H04 ¢ HdyHo

Avd 40 HNQOH

g s b £ P4 1 0 £e (x4 1e 0¢ 61 81 L1 $1 sl LAY gl A [ 01 6 8

y T v T ) . T T Y v T T T T Y Y T Y T T Y T

T '}

N

mr‘\m

mlllm

e

ALIDJ MHOA M3N

‘0t

‘06

001

o DZ -

awe OwZ -



A-78

“hZ LSN9nNy ¥o4 ¢
A¥a 40 dYNoH

216l

L 9 S h £ 4 1 0 £e I 12 0¢ 61 g1
" o 4

Hdyd9

11 91 1 LA £l A 1t 01 6 8

]

2 Z
v v v Y T

VA

ﬁllllm

t/:\:/#\t\

1 9
. !
ml\lm/// . \ ¢
v

T Al T L{ 1 L4 T v

b

l— I~

N\
m/a

g ;

ml//m

¢—°

ALIJ MHOA M3N

01

0¢

0¢

Ok

0s

09

0L

08

06

00t

o u D&~ W,

[ W FTI- U R VY -



A-79

£e 204

07

6 £€T0°0
6 220°0
2T Lreth
o7 £€0e*cC
A ih1°0
8 1¢T°0
eT g2c*0
4T %20°0
21 L22° 1

2/€6T %92 1SNONY ¥O4 YNOH NOILVUMINIONOD XVW

26T

682°*%
£00°0
%T0°0
LR
££1%2
0pe*e
1210
620°0
t+0°0
0so°*0
£10°0
6E6*H
62202
a%3°le
146202
6hi*e
s712°0

tc2 1SN9nv ¥04 39VNIAY

(Kdd) NOBYVOCYOAH ZNVYHL3IW-NON=-~0¢

{Wdd) 3N3AL30v~-~T2

(Wdd) 3NZTAHL3-~02

{(Hdd) 30IXONOW NOBXYJ=-~LT

(ndd) STOIX0 N3SCYLIN-~9T

(Wdd) 3C0IX0I0 N3S0¥LIIN=--GT

(Wdd) 20IX0 JINLIN=-%T

{(Hdd) 3NOZO-~-£1

{Hdd) 30IX0IQ ¥N3INS-=2T

(R ("=x207)) ONIYILLIVIS 1IHOIN=-=-TT

3Ny Lsens

(hdd) NOBYVOCMCAH INVHIIN-NON=-~0F

(Hdd) 3NITALIOV-~T2

(Wdd} 3AN3TAHLI=-=-02

(Wdd) NOQ¥VIOOYQOAH Ivl0Ll--6T

(Hdd) INYHLIW=--9T

(Hdd) J0IXONOW NQR¥VYI=-=~/T

(Wdd) S3QTX0 N3SO¥LIIN~=-ST

{Wdd) 20IX0IA N2SOMIIN--6GT

(Kdd) 30IX0 JIMLIIN-=%T

(Hdd) 3MOZO--£1

{vidd) 30IX0IG ¥n4InsS--27

(W (h=#20T)) ONIN¥ILLVIS 1KOIN=-T1T

(IN33¥3d) ALIQIWNH 2AIIVI3Y==-0T
(30VE0T 113D) 2¥NLYU3I4NIL-=-6
(SZ3¥930C: NOTLI3UIC ONIM==-§
(HdK) 033dS ONIM--/
(NIN/KWJ*DS/v3) ZINVIGY¥YI v90719--9

3INY1SENS



NEW YOKX CITY

A-80

- wn o N T
e OO T
e ——
/3&;__.- _— /
S # 2 ~ P
\\
\/ N - m/
///-\\\‘\\~;\\¥””’—‘_’,,—— ~\-\\\\~\7’<:f/
o - ©
5// -‘*i;;:--—‘-—-___h———_-h \, N\\\\‘-~\\\
o o o ° o ° ° o ° o
=) o @© ~ © n T o™ ~ -

SLINN 40 1N3D43d

13 14 15 16 1T 18 19 20 21 22 23
HOUR OF DAY
1 FOR AUGUST 25,

12

T

LEGEND

x

—

€

~
EE
~
- -
yO z
v w
* . VWL
*o Wooc

1972

GRAPH



NEW YORX CITY

A-81

2

NN\
4 — =
& N
N N

AE

™ NN
’/’f,//////// X,///’
o [a2] ™ I un
MX_. .
\\\ \%\\\
M
0 2 o
o =S © ° < o o , © ° c
< o @® ~ 0 7o) T L] o~ v-—

SLIND 40 IN3IJY3d

18 19 20 21 22 23

17
HOUR OF DAY

1 12 13 14 15 16
2 FOR AUGUST 25,

~

LEGEND
P
#

5.000 PPM

1972

GRAPH



Wdd 002°0 JAIX0I0 N3SQHLIN--S
Wdd 00Z2°0 301X0 JIdLIN-=~H
Wdd 00E° 0 INDZIO--E
/ .s dd omo.o 3a1x014 m:ua:mulm
W/ (k- o—. 000" 8 ONIH3ILLIVIS LHOI] 2161 “SZ 1SNONY B03 € H4VHD
aN3937 AvO 30 HNOH
9 11 L] € 2 t [} €2 i 12 02 33 g1 L1 91 s1 il [ 21 i vi o 8 1
a ' T 4  Zomemand 2 w/// p— 2 g 0
I S
[ ) b
/: //.. -0l
/:
:\\\m ///n N )
¢ ._\ 02
"
h—"
h———h
w— /:\ G
2
[ R— g .
G mllllm . ¢ ¢ ot
/// mVANm 2
1]
N £
9 s $ £ s )
o 04
< ! Z |
]
{ ! v " L
S~ . 0%
S 1\
| 1 € \ A
i \ [AY
—\\\\ I/II // \ / 09
{1 si /
! 2
]
l NlllNV\lw
/ / .
i | e | \ 0L
z m\
— €
N\N /N M
~; ‘08
1 06
001

ALIJ XHOA M3N

SLINA 40 IN3JH3d



A-83

o

ol v D ot
3V}

8%
LT
1

el

2T0°0

hel*o
£90 %
951°0
¢iT*g
9300
657°0
dzo°g
§2s*!l

2L61 92 hwswsq 304 dN0H NOILUALIN3INOD XVYH

2467

696°¢
9g0°0

210

*0

Ihe*q

940
040
960
299
420
6% 0
210
£9¢
w9l
ogo
£44
£6n

*e
*e
*0
*0
* g
*9
*Q
*Y
‘el
*sé
LNt
*e

481°0

‘92 1snany

403 39VY3IAV

(ndd) NOUIVIOHOAH INVHLI3IW-NON--0E
(Wdd) 3N3TWA13J¥=-~-T2

(Rdd) 3N3TAHL13=--02

(hdd) FOLXUNOKW NOHOU3=-=~LT

(hdd) S30IX0 N3904iIN--9F

(Had) 30IX0I0 N3Y0U8LIN=-~-ST

{hdd) 30IX0 JIALIN=-=-4T

(hdd) 3NUZO0--£1

(Wdd) 30IX0I0 ¥ni1nS--23

(W/ (h=220T)) ONI¥3ILLIVIS LHOIN--TT

3INVLISENS

(hWda) NOBBVIOJYQAH 3INVHI3IW-NON--0E

(Ndd) 3N3TA133v--12

(HWdd) 3N3TAHL13--02

(Kdd) NOBVIO¥OAH Vi0i--b6T

(Hdao) 3NVH13W--4T

(Wdd) 30IXUNOW NQ@Gavd--/LT

{HWdd) S3GIX0 N390uiIN--9T

{Ndd} 3CGIX0IO N390aiIN--ST

{Hdd) 3UIX0 JIdiIN--4T

{hdd) 3INOZ0--£7

itddd) 30IX0I0 ¥nidINsS=--21
(W/(h-2207)) ONIL311VIS 1HOIT--TT
(AN3O¥3a) ALIUIWOH 3AIL1VI33--0T
(30VY9I4iINIT) 34NLIVY¥3IdnIL~--b
(S33¢930) NOIL33v1U ONIM--8
{HdH) 033dS ONIM~--Z
(NIK/W3°0S/1W3) 3ONVIOVEAI IvE019--9

3INVLSENS



NEW YORK CITY

A-84

6\6/6—.-_6
l\,/ ~

6/6\6\

2
]
4

/
/
/

\\,,/*\6/ é
/ %\/\
l\ 1\,><"
l//// 3///,3\\\
/3\3/ 3
\/

2

VA
-

22

a

21

3
y

A
Y

1
3

5
3
1

>4
|
\

1
3
m

6~\\\6____6__,,6_———6
y
3
1
2

S
) / N
Vi Y
O N o= o~ T
/*’"‘ / N
Yol [V - o [ve] [N
[ =] (=] o o o o [~ (=] o o o
[~ o @©K ~ ~0 wn T ™ o~ -
e

SLINAN 40 IN3FJIY3d

23

20

11 12 13 14 15 16 17 18 19
HOUR OF DAY
1 FOR AUGUST 26,

10

LEGEND
E
0
0
0
Y

mymIN

0;;-‘0 )6"‘
AL ,SQ.
E

-0 @xaoa

1972

GRAPH



NEW YORK CITY

\ [ L
/{%/
T AN

SLINN 40 LN3JH3d

20 21 22 23

19
HOUR OF DAY

11 12 13 14 15 16 17 18
2 FOR AUGUST 26,

10

LEGEND
p
C

Oxa-4)/m
5.000 PPM

—E

1972

GRAPH



Wdd 002°0  3AIX0I0 N3IDOHLIN--§
Wdd 080°0  3QIX0 JIHLIN--h
 Wdd_00E 0 -3INDZQD--E
(h .‘oﬂdmmowqm 0 mzmm~wmomwxmmu@m1-m
wieh- aN3931 3 2161 ‘92 1SN9NY 404 € HIYH9
AYO 30 HNOH
1 9 s b £ r4 1 0 €2 2Z 1z 02 61 81 L1 91 &1 H© €1 ZU 11 Ol 6 8
2 2 2 2 2 £ 2 2 2 2 =
£
/m ) m\
m\\\
: :////
r\\\\t\\\\ ://// s
. L — m/m/#\m
€
. " g s
5
e : \./ /!
f— :
s A P
~/~ .

A-86

\

/N

NS
: \ AT
W

ALIJ XYHOA M3N

‘ot

x4

‘o€

‘0h

"0s

“09

‘0L

‘08

"06

001

SLINN 40 1N3IJB3d



A-87

2e
67
67
671
2é
2¢

st

2.6% %22 L1SNINY ¥04  YNOH

gng*e
9000
0300
L68°0
690°3
a4%0*0
J¢0°0
T51°0
920°0
569°¢

NOIALVILNIONOD XVK

6ee* g
230°9
a00°90
hign
ST16°0
e6h 0
0w0°0
gecta
CTCc*D
6%0°0
673°0
g8g°*2
£296°69
£92°92
8464°%0¢
g12*s
ghc°0

¢L6T *£2 1SNINV J03 39VY3IAY

(Hdd) NOBaVION¥UAH 3INVHIIW-NON=-=-CE
(Wdd) 3N3TAL3TV--T¢

(kdd) 3NITAH13I--~02

(Khdd) JOIXONOW NO”Hayl=--47

{had) S30IXC N390JLIN--S7F

{nod) 3UIX0I0 N3YOALIN--47F

{hda) JUIXOU JIGLIN--%T

(hdd)} 3IN0OZO--&1

(KWda) 301Ix01d4 an3Ins--21
(W/(h=2a0T)) 9NI¥3LLVIOS LHOII--1T

30NViSENS

(haa) NOBYVIOJYUAH 3INVHLI3IW-NON~-QFf

{(Wdd) 3NITAL3JIV--T2

(Wdd) 3N3TAHLI3--(02

{Hdd) NOSBIVI0HUAH IViQL~-b6T

(hdd) 3NYHLIZW=--%T

{Wdd) JCIXOK0OR NOUHaUJI==2T

{hdd) S3U0LX0 N390d3LIN--9T

(Had) 30IX010 N390WLIN=-=G1

(Kdd) 301iX0 JIdlIN--%T

(hdd) 3INOLU--ET

“dod) 30IX0IQ 3N3NS--2T

(W/(9=2x0-2) ONIQILLVIS L1HYIN==1%

(IN30d3a) ALIGIWNH JALLVI3d--CT
(3UVe3IINI3T) 3dNiVaeidcnw3l--b
(S$33¥93U) NOILJ3aIU ONIM--8
{HdKW) U33dS UNIM--2

(NIH/WJ*0S/1¥3) 3UNVICGVaal WH019--9

3ONV1SENS



A-88

IN3J4H3d 000706 ALIGIWANH 3AILYTIIH--9
30YH9IIN3IT 000" JYNIYHIdWIL--§
5334930 000 00k NOILJ3HIQ ANIM-—h
HdW 000" 033dS ONIM--¢
zuz\zw.mm“uuw ommmwm mw o«mmmeqmmqu--m
wit ) aN293 314935 LHIIT 2061 ‘12 1SN9NY HO4 1  Hd¥49
A¥O 40 HAOH
9 S " £ P4 1 0 €2 2z 12 0Z 61 81 L1 91 ST & €T TV 11 Ol & 8 L
- 3 3 = & 3 e 2 = < >
3
£ \\\
2
rA
m/m /N
£
€ /m z
//// £
f—¢ : ¢ //
| ¢ € T— Ny "\
£
£ €

. H
w///m///m i
5 g G
/m/
A ’ m/m
AN b
\\\o\\\
3
\\\o/// \\\e\\\
b —— 9 Iy —7

~/~
.

‘ol

02

‘0

0h

‘08

09

0L

‘08

‘06

ALID XHOA M3N

001

SLINN 40 INFIH3d



A-89

Wdd 000°#  NOSHYIOHOAH INVHLIW-NON--§
Wdd £00°0 ~ 3INITALIY--h
, Wdd 110°0 ~3INITAHLI--€
Fow-sn019%000%6Y  oATaiTrossMoREYII IS
Wit N384 I ZL61 ‘42 1SO9AY 404 2 Hdvdd
AYOG 40 4NOH
9 s h £ z 1 0 €2 2z 1z 0z 61 81 L1 91 U w1 €1 21 11 Ol & 8 1
Nn\x\N////N
Z 2
b b "
////N N\\\\ z—2
//// \\\\ £ £ z
: \
< 1 ! ~ 4 z
e —— b ——h 5 f b b ¢ h——t A /r e~
\ 1 ——1
1 1 \N
f——€——¢ £ 1 £ £ € gE—¢t—¢ z
] 1] L]  ——H
3 I £
! ﬁ\\\\ ,/
ﬂ \
£ € 1 ./ Ve g
!
\ H //~ )
: 1
¢ 1
ﬁllllllﬂ 1 ¢
.\x\m\\\\ \
1
s
\ -
s
S §—
. B /m\ S
N ] \\milim ¢ s
. //// \\\\ //// \\ ////m\\\\
S

ALIJ MYQA M3N

‘o1

‘0

‘0¢€

Oh

‘08

‘09

0L

‘08

‘06

‘001

SLIND 40 1N23JHAM



NEW YORK CITY

s////2
2

—y
3—3

I\GN \
N \
_— X/ WS

SLINN 40 IN3JIH3d

19 20 21 22 23

18
HOYR OF DAY

11 12 13 14 15 16 17
3 FOR AUGUST 27,

10

LEGEND

PPM

5.000 (10xx—-4)/M
040
50 PPM

0.060 PPM

0
m
0

1972

GRAPH




£e

0T
2
ot
ce
st

2.67 *82 1SNONV ¥04 9NOH

A-91

gsg*y
400°¢C

2%0°0
££1°7
4980°0
BEl*d
gn0°8
sdid*o
0go°*3
L5L°E

NOILVALNIONOD XVH

829°¢
%03°0
L00°0
28s*h
%4960
1es*0
£40°0
920°*0
g20°0
4208
920°0
21t e
925°19
hhgche
Zbe*nse
GEb*n
£€2°0

2467 *82 1SNINV 303 39IVEIAV

{hdd)} NOBUVIOYGAH INVHLI3W-NON--0F
(Hda) 3N3TAL3Jv--T1¢

(Hdd) 3N3TAHL13--02

(hdd} 30IXONQOW NOUWBV3--4T

(Rdd) S30IX0 N390381IN--9T

{(Had) 30IX01Q N3IS0¥LIIN=--ST

(Rdd) 3UIX0 JlalIN-=-%T

(hidd) 3NOZO--£T

(kdd) 30IX0IQ aN3INS=--27
(R/ZtN=2207)) ONI¥3LLVIS LHIIN=--TT

33NV LISENsS

(Kdd) NOH&VIUYUAH 3NVHL3W-NON--QE
{Hda) 3IN3TAL3DV--T2

{Rdd) 3N3ITAH13--(2

(Hdd} NOUWdVICMUAH VLICL--6T.

(hWdd) 3ANVHI3W--%¢T

{Wdd) 3JOAIXONOW NOWeV3--4T

{Wdd) S3UIX0 N39041IN--971

(Had) 3UIXUIU N3S0uLIN--97

(hdd) JUIXO0 OJlailN-=-1T

(Wdd) 3NDZU--%£1

Wdd) 301X0I0 sN3INsS--271

W/ (=%xat b)) ONI&3LLV3S LHI1--TT
(IN40d3d} ALIUIKNH 3AILVIZd--(T
(JOVAEOTIN3D) 3aNivy3ow3il--6
(5336950 NOILOJ38I0 UnIM--§
{Hdh) U353dS GNIM--4

(NIK/WI*US/V3) 3OnNVIAVYYI VEUl19--9

33NV1SHNsS



INIJHId 000°08 ALIGIWAH IAILYIIY=--9
309491iN3]D 000° 0 3¥NIyHIdWIl--§
$334930 000°00h NOILJ3¥Ia ONIM--h
HdWw 000°0¢ a33dS aNIM--€
zaz\uw.om“UMw 009°¢ 3Nviguuil Tw8019--¢
’*I - s
¢ ! nzmum%mm 1935 LHII 2161 ‘82 1SNDNY HO4 T  HAWHO
AYd 40 4NOH
9 s h £ z 1 0 €2 zZz 1z 0z 61 81 L1 91 SU &1 €1 21 11 ol & 8 1L
PRSI S E S 3 3 3 3 .
2 N\
4
£
/m
m/// ¢
£ 4 /
//// ////m m\\\ M g —F
€ £ £ F4 _
RN \ e e N ¢ "
£ & £
z
€ z b
W“ €
) 1
\\\\, 1 1
2]
i ﬁ\\\g
2
TN ;
(! o " /
~\ / \
H i i r b 1
= n \//,w h
. M yd 97 g H/
m/// By /// —9 g I g
m/m/m N 3/_4 9 h——h /@ /a
3
R : —
9N s
\0\'0 m/lm
9 —— 99— ~~¢ S \ 9——9
/m/m//m\

ALI3 XH0A M3N

A

x4

‘ot

Ok

‘08

‘09

‘04

‘08

‘06

ot

SLIND 40 1N3JY3d



A-93

wdd 000" ¢ NOGHYJI0HGAH INYHLIW-NON--4

Wdd 800°0 3NITAL3JY~--h

Wdd 020°0 ANITAHLI--E

Wwdd 000°2¢ ICIXONOW NOEHYI--¢

W/ (h-**01) 000§ ONIY311¥IS 1HOI-~-1
aN33s3n

9 (1 L] ) Z 4 0 £¢ (x4 12

2L61

‘g2 L1SN9Ny do4 2
AYO 40 dHNOH
0Z 61 81 L1 91 &1 #H1 €1 21

Hdvd9

11 0t 6 8

™~
.
IDANN

Z
2
g—¢——¢
"\
| e |
\\\\~ 1
—\a
-\—\ h
—\a\
\\\m///
3 s— 5~ h

b

g
mllllm\\\\

¢

ALIJ XHDA M3IN

0t

02

“0E

“Oh

‘08

‘09

0L

‘08

‘06

001

SLINN 40 IN3JH3d



A-94

Wdd 090°0  30IX0IQ NIOOHLIN--§
Wdd 080°0  3QIX0 JIHLIN--h
Wdd 060°0 3NDZO--£
RS [ s
W/Ch=**01) 00 ozmwmhmuh ! 2161 ‘82 1SNONY 404 € HKdydo
AYO 40 HNOH
3 s b £ z i 0 €2 2z 1z 0Z 61 81 L1 91 §1 w1 €1 ZL 11 Ol & 8 1
"0
\m/m.\\m\/
£
3 \m £ \/
/ £ \.»\\\\lld\}\/
A . 01
—
o —
r\ /: N \\\ € £
N\\\ \\\ // \\\\\\ N

E—r¢

AYTD MOy M3N

‘0¢

‘o€

‘04

‘0s

09

01l

‘08

‘06

“001

SLINN 340 1IN3IJH3d



A-95

2461 *62 1SN9nv 404

2Lt

L2184
800°3
st16°o
692°1
2610
4 400
£21°0
£ 1 cii*o
LT 1e0°0
l N

oMo ocaom

4NOH  NOILVAINIIUNOD XVK

09s°¢
£00°0
£00°0
99h*h
9i6°0
61s°0
£90°0
TRV
9¢0° U
sz 0
G¢0°0
gy * 2
60g°¥s
L9h G2
94c°2st
9cLtn

56£°0

62 1SNINV Y04 39VA3AV

(Wdd) NOYAVIOHMUAH 3INVHL3W-NON--9¢
(Wdd} 3N3TAL3IV--12

(Hdd) 3NZFTAH13--32

(ndd) JO0IXOHOW NOLeVI--2T

(HWdd) 53UIX0 N39UGELIN--97

(Hda) 3UIX0IA N3YOULIN=--5T

(Wdd) 3UIX0 UlaillIN--n1

{ihndd} 3INOZU=--£T

{Rdd) 401x010 ¥N3INS--¢cT

R/ (M=2a0F)) ONTUALLIVIS LHYII-=1T1

IINVLSHNS

(Hdd) NOUdYIUYOAH 3NVYHI3W-NGN--0F

{Hdd) 3IN3ITAL3JY--12Z2

{hdd) 3N3ITAHLI=--CZ

(Wdd) NOUWaVIOVYAAH TV10Ul--b61

(nod) ANVHIZW=--uT

(hdd) JUIXUNORWR NOUWaVI=-=2LT

(lhda) SIUIX0 N390alIN--9T

(Had) 30IXuld N3Y0d1IN--GT

(hdd) 3J0IX0 Ol afIN=-=-%T

(hdg) 3INUZ0-=-%T

"Wdd) 30IXulU aniiIns--21%
(hZ(h=aac:n) ON1U3ILLIVIS LHOIN--TT

(INdDuds) ALICGIWNR 3ATLIVI38--2T7
(3UVoY1IN3D) dJaNivyddwil--6
(53409300 NOIL1O3wlU UNIM--¢
{Hdh) U33dS UNIM--¢2
(NIWN/WI°0UL/00) 3ONVIOVYYI Tvyul9--9

30NV L1SENS



A-96

NEW YORK C.TY

‘i\q
LEGEND

T

18 19 20 21 22 23

17
HOUR OF DAY

1 12 13 14 15 16
GRAPH 1 FOR AUGUST 29,

10

100.
70.

wn T
\ ) /
T
I~ T oY
o o (=) (=4
D n T ™

SLINA 40 LIN3JY3d

ém/NIN

»a=8)
L/S@.

ogq

1972



NEW YORK CITY

3——3
2

I A+
\ e

N

F —~ in o o~
/‘t7/>< _—
-
- NN kel
L
L
/ \\\
T — {3 o
W Y
(=] o o [=] (=) [=] (] < o [ o]
(=] o o ~ ~0 un F [32] (3] -
—

SLIND 40 LNIOH3Id

18 19 20 21 22 23

17
HOUR OF DAY

11 12 13 14 15 16
2 FOR AUGUST 29,

10

LEGEND

1972

GRAPH

5.000 PPM



v

Wdd 00270 30IX01 J90HLIN--S
Wwdd 002°0 3q JI41LIN--#
Wdd 002" INQZ0--€
, ..oﬂzlmowqm.o o 301X mm:nw:m--m
ures ) azmowﬁmmp 1n31 2161 ‘67 1SN9NY HO4 € HdYus
AYO 40 HNOH
9 1 h £ z 1 0 €2 22 1z 02 61 81 L1 91 61 w1 €1 21 11 Ol & 8 i
14 12 T——¢ mlm/m
h m\
]
m,//,m & . m\\\\
—th
[4
/m
:

A-98

~~ T\
<
N
/4
A
7

\:
+
\N4
12 Y
/A N
—\/
h
4

\~
“\
N\

ALID XMHOA M3N

‘0l

‘0¢

‘0t

“Oh

‘08

09

0L

08

‘06

*001

S1IND 40 IN33H3d



g9 R4 thao) NOBoVIUdOAH SNVHIIA=-NGN=--0¢E
=) .
) 0T0°0 (Kda) 3IN3ALILV--32
g £20°0 {(Wda) 3N3TAHL3--02

) g ahe*t {wod} 3UIXUNOW NOUaUd=--4LT

g 2220 (had) SIUIXNO NIBOSLIK=-=-9T
bt oli*0 {Hdd]} JU1IX010 W390alln=-=-ST
9 ST thdd) 301XU SIalln=-=uT
91 90T 3 {haa) 3Nucu=--£1
$1 28640 (kad) 30Ixuid 2N3INs=-21
g £l "N (W/ (7-2233)) 9ONI1&4L1IVOS Lnull==11

2261 *0& 1SN9NV a¢02 dNCH NOILVIANIINOD XVUKW JINVLISENS

A-99

2ih*e
%d0°0
: 600° 0
08z *n
6960
2£4°%Q
£43°0
0co°g
PASY U
) 6209
$23°0
15912
6cg*19
Testze
ben*cit
Siy*2
5:£°0

2467

‘08 AISNI9NvV 304 39VI3AV

(hdd) NUBaVI04QAH INVHIZW-NUN=--CE
{kdd) 3N3TAL3JV--12
{Hdd) 3N3VTAHL13=-=-C02
NOwdVIOS8QAH viCi-=-6T
(had) INVYHLIIh--4T
thdag) 3UIXUNUW NOBavy=--4T

-

(kKaa}

(Hdd) $S30IX0 niA4Y0allin==y4T
{Had) 3UIX0L0 N3YUGLInN=-=-ST
(hdd) 3UIXu Ulatln=-=-%7
thda) 3INUZLO=-=-tT

thdd) 301X0IU0 aN4INS=--¢1

(W/(9=-2a01)) ONIY31L1VIS LHO1T--TT

(iN3Jd3a) ALIQIWNH 3Allv13d--CT
(30va9lii30) deNlVedguitl--6
(53436930) NULILD030lC uNlH=--4
{HiW) UG33dS UNIM=--4

(NIH/WJ*DS/IVT) 3UnVIUVEd] WELIU=--9

30NVLSENS



A-100

1N3IJH3Id 000 06 ALIQIWNH 3AILY134--9
30vd9ILN3D 00 0¢C JuNlvd3IdWwiL--¢
6334530 000°00w NQI1J34I0 ONIM--h
4dW 000°0¢ (03345 QNIM~-E
ZME\Ew.Dm\Jdu 000 2 IJNVIOVHE] TweQ19--2
W/ (h=**01) 000°$S SNIY3ILLYIS LHDI--1 72161 ‘0f 1SNONY ¥D4 1 HAV YD
aN39an AYQ 40 ¥NOH
9 q h £ Z 1 0 €2 44 |84 0¢ 61 81 L1 91 s1 i €1 PA 1 01 [ 8 1
— = & o 2 ¢ % v - G- "0
. \\\m///m P4 ]
///m\l\m///m\\\m
L .
" . . 01
H €
~~— ///m [ H
h 4 ¢ ——t
" mAm/\/m\m/ ”
XA Ny . . |
~V ‘o€
| \ / <
N ﬁ/~ ﬁ\ . 1
VA:V ~ " o
s
Z
n 1 \ 08
\\\ b i HUVMN””@ Z
at e PN
9——9 —
{ ‘09
F W ’
~¢
m//// 0L
— 9 q
9 \\\\
1 ////&UVAMm \\\\m
/ G——5 08
\e [
ﬂ
4
! P \\\
/ \m 06
rw/ \0 M\:\m .m]m
9
001

AL™J YHOA MIN

SLINN 40 LN3IJY3d



A-101

wdd 000" & NOGYYI0HOAH 3INVYHLIW-NON--§
wdd 110°0 3INIALIJY--h
Wdd 0€0°0 INITAHLI--E
wdd 000°¢ 301 XONOW NO€dvwd--2
W/(HN=-**01) 000°S ONIH3L1I¥IS 1HIIT--1 2161
(LEDER!

9 S L £ 4 1 0 €¢ 24 12 02

‘0€ 1SN9NV dO4 2

AVO 40
61 81

Hdv4d9
4NOH
L1 91 Gql LA

N////N
i N!MMm
SN

NMMNM
E——¢

Z
/N
# ! llﬁ/// b h———t h
£ ﬁuymm \\\\
m e ~
h—h ! ! :
[ ~—— |
* ]
)
I
7 p —
, s
5
m\mlm/m\
£ m\

b
€
h—— v
T
\\\\ T~

¢——2

£

£
Nuxnum

ALIJ Xd0A mM3IN

‘ol

‘0¢

‘o€

0h

‘08

‘09

oL

‘08

06

001

SLINN 40 LIN3343d



A-102

Wdd 050°0 JQIX0[0 N39QHLIN--S
wdd 00€° 0 30IX0 JIHLIN--H
Wdd 00270 3INQZ0--¢
formeror 4808t snTRbIDISs TSRS
Wity 01) 00 ozmwszN L1wds L1HIL 2161 ‘0€ 1Sn9ny HO4 € HdUHH
Avd 40 HNOH
4 h € 4 1 0 €2 22 12 02 61 81 L1 91 sl LA} €1 A 11 [ 6 8 1
T * T T 14 T \m\
:It\? t\r \m
[
\\\r ~4
N ///:\\\: Y
g m\m \:\ S~
€
W
w—" :
I 9
~/~ I m/~ i

~ N
i_/

N S

—
n
b
/
o

g

4
— o~
\ A
— ~N wn
X
N O

z—2¢

ALI3 Xd0DA M3N

‘ot

"0

‘ot

“Oh

‘08

“09

0L

08

06

001

SLINN 40 IN3JH3d



A-103

Sampling Site: Pomona, California

Sampling Period: November 10, through November 19, 1972

Comments:

(1) The first 4 days of sampling were
extremely clear (Nov. 10-13). It rained
during two of the next three days (Nov. 14
and 16) followed by 3 days of some what
hazy conditions.

(2) Air quality data furnished by the County of
Los Angeles Air Pollution Control District.
Sampling days are bracketted in the
accompanying tables.,
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TABLE B-2. ANALYSES OF AEROSOLS (<2 um) ON QUARTZ FILTERS

E'ements/Compounds(a), micrograms per filter

Sample Pb Br Cl S SOz NO3 NH}
Columbus
Q-720 380 - 220 40 16,300 13,500 390 3,700
Q-721 920 102 75 13,500 15,650 195 4,200
Q-722 240 180 20 14,000 11,200 150 4,200
Q-726 175 110 60 4,000 1,550 435 460
Q-728 140 120 20 11,000 7,800 600 2,600
New York
Q-811 125 55 125 5,500 1,550 2,100 850
Q-813 160 50 20 14,500 15,300 550 4,200
Q-814 150 30 75 4,500 8,000 350 1,900
Q-818 300 130 125 10,000 12,150 480 2,450
Q-822 125 43 140 7,500 7,450 500 1,600
Q-823 200 35 200 6,500 8,450 390 2,150
Q-824 310 40 120 6,600 12,000 1,200 4,000
Q-825 500 70 140 16,000 15,100 950 4,200
Q-826 325 50 80 6,500 12,200 2,400 3,600
Q-829 150 43 20 10,000 6,500 240 1,800
Q-830 200 140 100 4,500 1,300 400 600
Q-831 440 80 120 6,600 - - -
Pomona )
Q-1110-1113 200 141 360 1,100 1,500 2,250 750
Q-1118 350 200 200 2,500 4,400 8,000 3,300
Q-1119 325 150 175 2,800 6,500 10,500 4,400

Composite of Large Aerosols (>>2 um), weight percent

Columbus (>2 um) 0.2 0.06 0.8 4.8 2.2 1.6 0.07

New York (>2 um) 0.3 0.08 6.2 8.2 4.0 3.3 0.12

(a) Analyses for Pb, Br, Cl, S by X-ray fluorescence. Analyses for SOz, NO3, NHX by wet chemistry. Sample
volume ~750 m"Y,



TABLE B-3. COMPOSITION OF AEROSOLS (<2 um) BY ELEMENT CATEGORIES

Sample Sum of Percents
Date Percents of Total Mass Loading of Total Mass Total Mass
Mo - Day Metals Carbon Hydrogen Nitrogen Sulfur Halogen Oxygen(a) Loading Loading, ug/m3
Columbus
7-20 1.1 13.7 4.6 5.8 23.1 04 13.1 61.8 90.7
7-21 0.9 14.7 4.7 1.8 24.9 0.2 19.9 73.1 69.5
7-22 0.5 15.6 6.4 7.9 26.7 04 14.9 724 66.2
7-26 1.8 23.7 5.0 3.0 14.1 0.6 5.2 53.4 34.6
7-28 1.1 17.2 9.3 7.6 311 0.4 16.3 83.0 454
New York
8-11 1.8 25.8 6.2 4.9 20.6 0.6 10.1 70.0 343
8-13 1.3 21.7 6.7 8.9 30.5 0.1 22.7 91.9 60.9
8-14 2.0 31.0 7.2 7.4 15.4 0.4 19.2 82.6 374
8-18 1.7 24.8 5.1 7.4 231 0.4 19.8 82.3 55.6
8-22 0.8 25.2 5.5 6.1 22.2 0.5 16.0 76.3 43.2
823 1.8 194 3.6 5.6 15.6 0.6 14.6 61.1 53.4
824 1.7 255 9.2 7.9 24.2 0.3 16.5 85.3 69.8
825 1.4 226 5.1 7.6 27.5 0.3 18.9 834 74.6
8-26 1.1 19.2 4.5 7.2 13.1 03 20.4 65.8 63.4
8-29 0.9 21.2 4.3 4.8 26.0 0.2 12.0 69.4 49.3
8-30 1.1 30.7 7.1 3.6 13.1 0.7 26.8 83.1 43.0
Pamona
11-10-113 3.7 30.5 3.6 13.8 10.3 4.7 9.8 76.1 13.7
1118 1.1 22.3 5.6 18.1 8.0 1.3 29.5 85.9 40.0
11-19 0.7 215 4.6 20.6 7.6 0.9 33.7 89.6 46.4

(a}) Calculated from the oxyr n of nitrate and sulfate only.
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