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CONCLUSIONS AND RECOMMENDATIONS

Ventera County heg o wactochomacal eir peilution probliem - arising pre-
dominantly Irom moter vehicle emissions. Luring thic survey pericd from May 1,
1965, to April 30, 1966, more than 70 adverse smog days, as indicated by the
State Department of Public Health's air- quality standards, were experienced.
The air pollution in the county is characterized by elevated atmospheric oxidant
concentrations, vegetation damage, reduced visibility, and some eye irritation.

The photochemical smog originates primarily from motor vehicle traffic
in the more densely populated portions of the county. On some days of high oxi-
dant readings, smog produced from local sources was augmented by pollution
entering Ventura County from Los Angeles County by way of the Pacific Ocean.
There was no evidence of pollution arriving overland from Los Angeles County.

Air pollution in the Ojai Valley develops chiefly from motor vehicle traffic
within that valley. The Ojai Valley is sheltered and normally is not subjected to
the flow of polluted air from the Oxnard Plain, :

The county as a whole is not significantly affected by air pollution from sul-
fur dioxide, fluorides, dust, smoke, carbon monoxide or nitrogen d1ox1de. Lo-
. calized air pollution problems, however, do occur in some areas, e.g., dust from
gravel pits, asphalt batching plants, and mineral processing; odors from cattle
feedmg, smoke from burmng trash (particularly from the Fillmore and Sam:a

3. Bt i Alpmaned homm b, Lol
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In the course of the study, damage to vegetation from photochemical smog
‘was observed throughout the southern part of the county, including the predomi-
nantly rural Simi, Ojai, and Santa Clara Valleys. Plants so affected were avo-
cado, citrus, field crops, vegetables, flowers, and weeds. Injury to lemon and
orange from dusts was observed but no evidence was found of damage f:rom eth-
ylene, fluorides, nitrogen oxides, or sulfur dioxide.

Meteorological conditions in Ventura County are similar to the other coast-
al regions of Southern California where high levels of air pollution are experi-
enced, The county's weather is strongly influenced by the subsidence inversion
associated with the semipermanent Pacific high pressure cell; winds are often
light, These conditions permit the accumulartion of pollutants in the atmosphere;
the sunny days that are experienced over much of the year favor photochemical

'reactions between organic compounds and oxides of nitrogen. The topography
has a marked influence on the air pollution potential of the various portions of
the county. The orientation of valleys and mountains may, in some instances,
“enhance the transport of polluted air inland from the Oxnard Plain - for example,
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Santa Clara Valley. In other instances the topography provides sheltering from
the normal air flow - for example, Qjai Valley.

= in Ventura County, photo-

_ icie trafiic increas
chemical emog will fncrease, at least uniil & considerable porton of motor vehi-

cles are equipped with controls as required by Federal and State laws.

The population growth expected to take place in Ventura County will bring
about an increase in pollutants because of mew industrial sources and greater
burning of refuse. Unlesscontrolis exercised over emissions from these sources,
non-vehicular air pollution will increase in the county.

The presence of air pollution in Ventura County and the rapid growth which
is expected to take place indicate that the County should develop capab111t1es and
resources to deal with the problem.

An air pollution control district will eventually be needed. If a district is
not established at this time, the County should provide resources in an existing
Department to carry on a program of air sanitation until an air pollution control
district is formed. The activities and costs of an air pollution control district
. are detailed in the section beginning on page 29 of this report. :

The major advantages of establishment of an air pollutmn controldistrict
in Ventura County are: (1) control of effluents from trash burning and new in-
dustrial operations, (2) uniform countywide regulations and (3) a single adminis-
trative agency with whom indnstry, nther onvernmental agencies, and the mihlic

can comrmunicate with respect to air pollution controls.




INTRODUCTION

T 1942 +he Venmure County BEoerd of Sunervisors ware required by State
law todererming ifthe used cay provisions of the Moror Vehicie Poliution Control
Act were necessary in Ventura County. In the process of making this decision,
it became apparent that only limited data were available on air quality in the
county. Furthermore, there was a difference of opinion as to the amount of

pollution originating in the county and the amount transported into the county

from Los Angeles.

The Board of Supervisors concluded that there would be little benefit from
a control program for used motor vehicles in Ventura County, but agreed on the
need for a better understanding of air pollution problems of the county. Asa
result, they instructed the Ventura County Health Department to make an air
pollution fact-finding survey. '

The County Health Department consulted local air pollution control agen-
cies, the California State Department of Public Health, the Regional Office of the
U.S. Public Health Service, and some others concerning how such a study should
be made. The State Department of Public Health had been making air quality
evaluations in Ventura County since 1963 to delineate the statewide air pollution
picture. ' '

It was decided that the Ventura County Health Department and the State
Uealth Demavrment engage in a joint studv with the State Department of Public
Health providing an engineer to supervise the study, much of the equipment need-
ed, the use of it's air monitoring station at the City of Ventura, and the part-time
services of a meteorologist. The County provided $20,787 and obtained a grant
from the U.S. Public Health Service for an additional $41, 573. These funds were
used to purchase supplemental air monitoring and wind measuring equipment,
employ a consulting engineer and two instrument technicians, and provide for a
vegetation damage survey and the measurement of inversion conditions.

A study plan included (1) an analysis of the present air .quality in Ventura
County, (2) investigation of meteorological conditions influencing air pollution,
(3) evaluation of the extent of plant damage from air pollution, (4) investigation

of the possible importation of polluted air from Los Angeles County, (5) in-

ventory of present air pollution sources, and (6) a projection of probable future
air pollution problems. _

PAST STUDIES

Limited air quality measurements had been made in Ventura County prior
to this study. The State Department of Public Health established its air monitor-
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ing station in the City of Ventura in October, 1963, approximately 19 months
before the study began. The data from this station showed that photochermical
air poliution develoned from time to time in that citv, but the dara were insuffi-
civar 1o evaluate the freguency, Severly, watinn, and causss oo elr pollution
throughout the county. The findings of this station were, however, one of the
factors that led Ventura County and the State Department of Public Health to con-

clude that a joint study of the countywide air pollution problem was needed.

The construction of a new power plant by the Southern California Edison
Company at Point Hueneme prompted the State Department of Public Health and
the Ventura County Health Department to study the sulfur dioxide in the air in
Oxnard in 1959 and 1960. Over the four months period prior to the beginning of
operation of the plant, all SO2 measurements were 0.03 ppm or less., The aver-
age daily peak SO2 concentration was 0.008 ppm.

For the same time period the following year, after the power plant was in
“operation, the SO2 concentration ranged up to 0.30 ppm. The average was 0. 067
ppm. The data further showed that the highvalues were associated with restrict-
ed time periods and probably were related to the burning of fuel oil in the power
plant. . :

The first of the historical weather records studies was made in 1956 by
North American Weather Consultants as part of an evaluation of air pollution
potential in Ventura County.  This was a meteorological analysis of data from
Oxnard Air Force Base, Point Mugu, and Ventura County fire stations.

The study concluded that smog occasionally reached Ventura County from
Los Angeles by way of the ocean but that the Oxnard Plain itself was a source of
pollution affecting the inland valleys. The study further pointed out that while
the Ojai Valley and the Santa ClaraRiver Valley could receive pollution from the
plain, the valleys south of Oak Ridge were the most probable receptor areas for
air pollution in the county.



EFFECTS OF AIR POLLUTION IN VENTU.RA COUNTY
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No attempt was made to study the effects of air pollution on the mortality
and morbidity of people in Ventura County. However, the California State Health
Department's ambient air standards for the more important pollutants were used
to relate air quality to possible health effects. The Department's "serious level”
standards were not reached during the study. Its "adverse level" standard for
oxidant was exceeded on numerous occasions, This standard is based on photo-
chemical smog and indicates a level of air pollution where eye irritation, vege-
tation damage, and reduced visibility can be expected.

Damage to vegetation from air pollution is the economic effect of chief con-
cern to Ventura County. The County contracted with personnel of the Air Pollu-
tion Research Center of the University of California at Riverside to determine
the nature and extent of vegetation damage caused by air pollution. The survey
was conducted in the principal agricultural and population centers of the county
including the Thousand Oaks, Santa Clara, and Simi Valleys. The survey visit
dates were September 20, October 9 and 25, November 22, and December 22,
1965. '

Damage to vegetation from photochemical air pollution was found in all of
the mujor areas examined; no evidence of ethylene, {luorides, mirsgen owidcs,
or sulfur dioxide was found, but injury onlemon and orange from dusts was seen.
Symptoms observed were principally those produced by the peroxyacyl nitrates
(PAN), but ozonedamage was also found. Thus, it was evident that photochemical
air pollutants were present throughout the southern part of tne county including
the predominantly rural areas of the Simi, Ojai, and Santa Clara Valleys.

Based on air pollution-caused markings on various plant species, damaging
episodes of photochemical air pollutants appeared to have occurred during the .
“weeks of September 13, September 27, October 18, November 8, and December
13. Damage from the first three episodes was generally spread throughout the
areas surveyed; no new injury was found in the upper Santa Clara Valley after
October 18 nor at Simi, Conejo Village, Oak View, and much of the Oxnard Flain .
after November 8. In each of the episodes on the Oxnard Plain, damage was
most severe near Oxnard and the least severe southeast of it. These observa-
tions, in general, support the findings of the air monitoring network which show-
ed that episodes were more frequent and widespread during the first two months
of the fall season. '
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There was.incontrovertible evidence that the photochemically produced air
poliutants, ozone and PAN, were present in all of the areas observed during the
study peried in concentrations sufficient to damage sensitive plant tissue. In

s avmsg Suck ae Sieil Thovoond Qazbal oand Ofad, there were few use-

ful oon dicaternianrs avavanie Tor a troronon siidy Of (hé 2.ant damaging

potential of air pollutants. The effects might have appeared more se€vere at some
of the observation sites if plant material had been more plentiful.

“The fact that damage to vegetables growing in the Oxnard Plain was less
severe in fields farthest from the urban centers of the Santa Clara Valley indi-
cates that most of the toxicants were probably generated in the heavily populated
region and that movement from other areas was probably of less importance. .

The injury to vegetation seen in the southern portion of Ventura County was

. similar to that observed in southcrn Los Angeles County in 1947. The nature of

the damage, however, was somewhat different since ozone injury to plants was
not observed in Los Angeles County until about ten years later.

As Ventura County continues to grow, increasing damage to agriculture is
inevitable unless air pollutants are effectively controlled. '

Specific information obtained in the vegetation damage study is found in

. Tables XXXV and XXXVI and Figures 5-9 in the Appendix.

NUISANCE EFFECTS

In Ventura County, nuisance effects associated with air pollution from non-
vehicular sources were noted from smoke, dustfall, and particulate from open
burning, orchard heaters, and material handling and processing operations. - Odors
were also observed on several occasions - these primarily of animal origins.
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 ATMOSPHERIC CONTAMINANTS IN VENTURA COUNTY

T'he major portion of the studv was an air MoLIOTinEdIsITam 10 determine
the nature and extent of the air pollution problem and to obtain information on the
current concentration of contamipants. Air pollutants were measured atseven
sites in Ventura County from May 1, 1965, until April 30, 1966, Figure 1 shows
the locations of the sampling sites; Table IIgives a summary of the data obtained
from the continuous analyzers that were used. The details of site location and
equipment and methodology used are shown in Table 1Il on page 14, More de-
tailed data on concentrations of pollutants are shown in the Appendix, pages 33
through 46. '

Oxidant or "oxidant index" is a measure of photochemical smog. This type
of air pollution results in eye irritation, ‘a unique type of vegetation injury, re-
duced visibility, and a peculiar odor. When there is photochemical smog, high
oxidant concentrations are recorded. The State Deparument of Public Health has
adopted an air quality standard for "oxidant index” of 0,15 parts per million(ppm)
for one hour. This standard represents a level of smog at which eye irritation
and other manifestations of smog are noticed by a significant percentage of the
public. Any day on which the oxidant index reaches or exceeds 0.15 ppm for one
hour is called an "adverse" day.- '

During the 12-month period from May 1, 1965, to April 30, 1966, Ventura
County had 73 days on which an adverse smog value was measured somewhere in
the county. Two-thirds of the adverse smog days occurred during the months or
July through November. Frequency of adverse smog days at each station where
oxidant was measured continuously was as follows:

TABLE I

HIGHEST HOURLY

STATTION NUMBER OF ADVERSE OXIDANT VAIUE AND

OXIDANT DAYS DATT CF OCCURRENCE

Thousand Oaks 42 0.25 ppm April 1, 1966
0jal 19 0.24 ppm October 6, 1965
Santa Paula 25 0.24 prm October 6, 1965
Ventura 13 : 0.27 ppm October 6, 1965
Oxnard . 14 0.21 ppm Ogctober 22, 1965

-10-
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SUVMARY COF CC

NRT g

TAELY II

VE
(Concentration in part per millions)
CXIDANTS:
AVERAGE OF THE
STATION MAXDMUM ROURLY
C MAXIMUM AVERAGE FOR
PEAK AOURLY AVERAGE EACH MONTH
Ojal 0.26 0,24 0.15
Oxnard 0.25 0.21 0.15
Santa Paula 0.29 0.24 0.16
Thousand Oaks 0.28 0.25 0.19
Ventura 0.35 0.27 0.15
CARBON MONOXIDE :
" AVERAGE OF THE
STATION MAXTVOM HOURLY
MAXTMUM AVERAGE POR
PEAK HOURLY AVERAGE EACH MONTH
0jal 16 10 7
Oxnard 28 20 10
Ventura 22 13 8

NITROGEN CXIDES, HYDROCARBONS, AND

SULFUR DIOXIDE:

T

AVERAGE OF THE

MAXTMIM HOURLY -

STATION - MAXTMOM AVERAGE FOR
PEAK BOURLY AVERAGE EACH MONTH
Nox | HC | so2 | wox | HC | sop | wox | @ | sop
Oxnard - - 1o -1 -] 0.08 - - [o.03
Ventura 0.58 | 33 - |05 | 21 - {o.z7 | 15 -

-12-




During the preceding 12-month period (May 1, 1964, to April 30, 1965),
when data were obtained only at Citv of Ventura. there were 11 adverse oxidant
: 4r sration. Fighest heurly averasze resdiry wes 030 nom on November
6, 1064 and January 30, 1900, .

Oxidant was also measured by manual methods on a random basis during
the summer and fall smog season at Simiand Foster Park where continuous mon-
itoring equipment was not available. On the days sampled, there were no ad-
verse days at Simi and only one at Foster Park. The highest value recorded at

'Simi was 0.13 ppm; at Foster Park it was 0.19 ppm. If oxidant had been mea-
sured continuously at these stations higher values might have been found.

The oxidant index usually reached its highest value around noon in Oxnard
and Ventura, approximately the same time or a little earlier at Thousand QOaks,
and later at Santa Paula and at Ojai.

The oxidant data establish that Ventura County experiences photochemical
smog. The number of adverse oxidant days recorded there is fairly high when
compared to other regions of the State where air pollution is recognized as a
serious problem. During the period May 1, 1965 to April 30, 1966, Los Angeles
experienced 195 such days, San Diego County, 90 and the San Francisco Bay
Area, 56. Ventura County experienced 73. Maximum hourly oxidant values were
not as high in Ventura County, however. The maximum in Ventura County was -
0.27 ppm as compared to 0.58 in Los Angeles, 0.95 in San Diego and 0.33 in the
San Francisco Bay Area. '

-13-



TABLE III
MONITCRING STATICNS

STATICN LOCATICN
Ventura: )
County Heslth Department Bullding
3147 Lomm Vista Reoad

Ojal:
0Jjai Elementary School
4l4 East Ojal Avenue

Santa Paula:
Ventura County Fire Department
Headquarters,
530 West Main

Foster Park: '
" City of Ventura Water Piltra-
tior Plant
Ventura Avenue, 3/4 mile south of
Foater Park ,

© Oxnard: : '

City County Building
242 VWest Z2nd Street

Thouszand Oaks:
Cone jo Elementary Scheool
280 Cone jo School Road

Simi:
Commnity Fire Station
3192 Los Angeles Avemue

© Hydrocarbens:

.Carbon Monoxide:

reUInNT

Oxidant: X¥I! colorimeter _
Nitrogen Oxides: Saltzman colorimeter
Flame ionization analyzer
Carbon Monoxide: Infrared analyzer
Soiling: AISI sampler

Wind: Continuocus recording

Oxidant: KI ecolorimeter

Nitrogen Oxides: Seguential Saltzman
sampler (colorimeter)
Infrared analyzer

Soiling: AISI sampler

Wind: Continucus recording

Oxidant: XI ecolorimeter

Soiling: AISI sampler

Winds Miles of wind up and down valley

read 3 times a day _

Oxidant: KI seguential sampler and . -

colorimeter

Sequential Saltzman
sampler -

Miles of wind up and down valley
read 3 times a day

Nitrogen Oxides:
Wind:
Oxidant:

Carbon Monoxide:
Sulfur Dioxide:

XI colorimeter

Infrared analyzer
Electrolytie conduo-
tivity snalyzer

Soiling: ATSI aeampler

Wind: Continucus recording

Oxldant: KI colorimeter

Nitrogen Oxides: Sequential Saltzman
sampler

Solling: AISI sampler

Oxidant: KI sequential sampler

Nitrogen Oxides: Sequential Saltzman
sampler

Wind: Continuocus recording

Particulate Matter: Dustfall Jars end Hi-vol samplers at all severn statioms,
Sulfur I?icxide: Lead peroxide candles at ell seven stations.

1 g1, potassium iodide,

. -14-.
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Carbon monoxide in California communities comes chiefly from motor ve-
hicle exhaust. The gas is toxic in elevated concentrations, and the State Depart-
ment of Public Health has adopted a carbon monoxice amiien air standard of 120

PP LT Bour o SO ppm for © heury To proloct the pulaie esivd,

This compound was measured continuously at Oxnard, Ventura, and Ojai,
At no time did the concentrations reach the ambient air standard. The peak in-
stantaneous value recorded was 26 ppm at Oxnard, and the hourly concentration
that included the peak value was 20 ppm. During the 12-month period there were
only 19 hours when carbon monoxide was above 10 ppm at Oxnard, 3 hours at
Ventura, and none at Ojai. Data for the Ventura station during the preceding 12-
month period were similar to thosé obtained in this study.

Sulfur dioxide and sulfation values are indicators of air pollution from sul-
fur compounds. ‘Sulfur dioxide in the atmosphere usually comes from the burning
of fuels containing sulfur or by the oxidation of hydrogen sulfide of either natural
or industrial origin. '

{

At elevated concentrations, sulfur dioxide is toxic to man and animals: at
about 0.3 ppm for 8 hours, it injures sensitive vegetation; in the presence of
oxygen and moisture, sulfur dioxide may be converted to sulfuric acid which is
corrosive to metals. The State Department of Public Health has set ambient air
standards for sulfur dioxide as follows: :

0.3 prm for 8 hours ,' or 1 ppm for 1 hour based
on damage to vegetation; _
S ppm for 1 hour based on health effects.

Monitoring of Ventura County air for sulfur dioxide by the State Department
of Public Health from 1959 to 1960 indicated that atmospheric concentrations
were generally low. Only one station, therefore, was equipped with an instru-
ment to measure sulfur dioxide. The station was located at Oxnard because it is
downwind from the Mandalay power plant. The peak recorded value of 50ywas
0.07 ppm indicating that concentrations of this compound were low and confirm-
ing previous findings by the State Deparument of Public Health. However, it
should be noted that during the study period natural gas was used as fuel by the
power plant; most of the fuel oil usage was during operational tests of the oil
burning equipment. :

To determine if there was much variation in sulfur dioxide levels through-
out the county, each of the seven stations was equipped with a lead -peroxide
candle which converts the sulfur compounds in the air to solid lead sulfate. The
amount of sulfate formed during an exposure period of a month is a measure of
"sulfation” and is related to the sulfur compounds in the atmosphere. Values
found at all stations were low (see Appendix), Thus, sulfur was not found to be

-a problem in Ventura County under fuel burningpractices during the study period.

-15-



Particulate matter was determined by measuring dustfall, suspended par-
ticnlate, and soiling (Coh values). Dustfall is a measure of the matter that set-
rles our of the air onto the <urlzce of tho cround ard Ruildincs; enepended partic-
ulates are narticles thar remalin suspenced in the air for 1ony oericds: soiling
(Coh values) is a measure of smoke or of the "blackness” of the particles in the
air, Summaries of particulate matter concentrations are shown in Table IV,

page 16.

Dustfall at all sites ranged from a low of 2.1 tons per square mile at Ojai
to a high of 29.4 tons at Oxnard for individual months. The average values for
the entire period of the study varied from §.3 tons per square mile per month at
Ojai to 13.6 at Oxnard. These figures fall in the lower range of values in Cali-
fornia communities.

TABLE IV

SUMMARY OF ATMCSPHERIC PARTICULATE MATTER .
VENTURA COUNTY, MAY 1965 THROUGH APRIL 1966 -
RANGE - OF CONCENTRAT ION AVERAGE CCNCENTRATION
STATION Particulatel | - Dustfall | Particulatel| Dustfall
' (Micrograms S | (Tons Per | (Micrograms (Tons Per
Per - 3o0iling ~ [Square Mile . Fer Square Mile
Cubic Meter) | (Coh Valuea)| Pew Menth) | Cubic Mater) | Per Month)
Posiar Park o3-133 : T eA-lA, . &2 1.8
Ojai ’ la=114 0.2=-11.5 . 2.1=15.3 70 8,3
Oxnard 4z2-247 T 0.2+ 2.5 6 ,4-29.4 o9 13.6
Santa Paula 26-1z2¢ 0.2= 2.6 5.5-15,.6 79 8.7
Simi 91=160 ' 4,3=15,1 119 10,56
Thousand Qaks 32-138 0.2= 2.0 4.7-14.8 - 79 2.0
Ventura ) 46-167 Que= 2.2 6 .2-20,2 80 10.1

lsuspended Particulate Matter.

Average suspended particulate matter concentration varied from 65 micro-
grams per cubic meter (ug/m3) at Foster Park to 119 micrograms per cubic
meter at Simi. The maximum value for a single sample ranged from 114 ng/m3
at Ojai to 242 at Oxnard. '

The values in Ventura County generally were in the lower range of concen-
tration found in California cities. - The higher average concentration found at
Simi probably reflected the intensive building construction program in that area.
The concentrations at Simi were equivalent to the average found in urban areas,
but were higher than the concentrations usually found in smaller communities.

-16-
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Coh values were measured at five sites (Ojai, Oxnard, Santa Paula, Thou-
sand Oaks, and Ventura). More than 94 percent of all the Coh values were less
than 1.1 and over 70nercent were less t“"—r O 6. With rhf- exc c"mon of Ojai,
nons ol L & :
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In most California communities Coh values vary from 0 to 5 A value below 1.0

‘represents a clean atmosphere; greater than 2.0 usually indicates undesirable

levels of smoke or particulate matter; and 10 represents an atmosphere laden
with heavy black smoke.

Hydrocarbon and nitrogen oxides were measured continuously only at Ven-
tura; nitrogen oxides were also sampled manually on a part-time basis at Simi,
Foster Park, and Thousand Oaks. These compounds are of interest mainly be-
cause they react in the atmosphere to produce photochemical smog. Oxidant, a
product of this reaction, is a much better indication of photochemical smog,
therefore, data for hydrocarbons and nitrogen oxides must be considered in light
of data for oxidant. :

Hydrocarbon concentrations were usually between 2and 15 parts per million
(as carbon) and nitrogen oxides (NO+NO2) were usually less than 0.25 parts per
million (as NO2). The maximum hourly concentration for hydrocarbon was 21
ppm and that for nitrogen oxides 0.45 ppm.
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SOURCES OF AIR CONTAMINANTS IN VENTURA COUNTY

Types of sources included in the inventory were motor vehicles, power
plants, industries, agricultural burning and orchard heaters, open dump and
backyard burning, organic solvents, and aircraft. Sources of objectionable odors
in the county were also identified.

Particulate matter from sources such as plowing and tilling, crop dusting,
road construction, and land clearing and leveling was not estimated because of
lack of data on which to base emission factors,

Table V shows the sources and estimated emissions of the more important
contaminants in tons per day. Thevalues were obtained bydividing the estimated
total annual emissions by 365days. In referring to the Table, it must be remem-
bered that the emission from some sources - for example, orchard heaters-- is
not uniform throughoutthe year. Detaileddescription and tabulations ofall emis-
sions are to be found in the Appendix.

Information in Table V shows that motor vehicles are the largest source,
and account for approximately three-fourths, of the total air pollution emissions
in Ventura County. Motor vehicles also account for three-fourths of the hydro-
carbhons, almast one-half of the nxides of nitrogen, and nearly 90 nercent of the
carbon monoxide.

The emissions from other modes of transportation, including aircraft, rail-
roads, ships and diesel-powered motor vehicles, are small compared to those
from gasoline powered motor vehicles.

Approximately one-fourth of the oxides of nitrogen was emitted from the
combustion of natural gas in the Mandaley Steam Station Power Plant and one-fifth
from the combustion of gaseous fuel in petroleum production. Fuel oil did not
account for a significant amount of oxides of nitrogen since only a small amount
was burned in the county.

Emission of oxides of sulfur averaged 4.4 tons per day. However, when
orchard heaters are in operation these emissions rise to about 28 tons per day,

Particulate matter from backyard burning averages about 21 tons per day.
This represents 57 percent of the estimated total particulate matter emissions
for the county. Burning of agricultural debris which averages 6.5 tons per day
is the only other source that averages more than 2 tons per day of particulate
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matter. Orchard heaters, however, emit approximately 90 tons per day on the
days when they are in operation. During these periods they are, by far, the
most important source of particulate matter.

A numzer of sourcos cu'ob_if—..c.tj_oru.al')'le odors were idenrified, The most im -
portant of these were cattle feed yards, poultry ranches, low grade crude oil ex-
traction, and the exhausts of diesel-powered motor vehicles.

TABLE V
AVERAGE EMISSIONS OF AIR CONTAMINANTS IN VENTURA COUNTY
JUNE, 1966
- EMISSIMNS = TCONS PER DAY
. Hydro=
SOURCE Carbons _
and Qeides of | Oxides of
Other |Nitrogen as | Sulfur as '
Organie | Niirogen Sulfur Carbon | Farticulate
Geses Dioxide Dioxide | Monoxide atter
Motor Vehicles .
Gasoline=nowered o2 23 1.4 455 ' 2.0
Dieselapovered l.4 1.4 0.3 Oe3 Q.3
Total from Motor Vehicles 93 24 1,7 455 - 2.3
Failreads and Ships : n n n n n
Aircraft ' o4 0,6 n - 2,9 ‘0e7
Combuation of Fuels in Statiomary
Sources Excluding Petrolsum Industry
cssam ! 0.1 14 h n 0.7
Liquid - n 0,5 1,0 n 0.1
Total from Combagtion of Fuels 0.1 14,5 1,0 n 0,8
Industrial
Petroleum Industry 15,2 10.9 1,2 n 0,2
Rook Crushing n n n n 0.l
Asphaltis Concrete Batch Plants n n n n 0.5
Concrets Betch Plants n n n n 0.1
Concrete Products n n n n o
Other Industrial n » n n 1.5
Organic Solvent Usage
Surface Cozting 3 n n n n
Degreasing 5 n n n n
Drycleaning 2 n n n o
Tetal from Organie Solvents 1o n n n n
Waste Disposal (exeluding agricultural
debris)
Opem Burming « Dumps 0.6 n n 6549 1.1
Open Burning « Backyards 1.5 0.1 0,1 32 16
Incinerators ) ) n n n n n
Total from Waste Disposal - 2,1 0.1 0.1 39 17.1
Agriculiura) Scurces -
Debris Burning . 0.6 n n 13 645
Pesticides : 0.3 n n . n ns,
Orchard Heaters 4,7 = 0.4 ™ 1.4
Total from Agriculture - 5«6 ra 0.4 13 7.9
GRAND TOTAL . 126 51 4,4 510 32

n Negligible (less than 0.05 tons/day)
ma Not awailable,
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CLIMATOLOGY AND METEOROLOGY

Toe digspersal of ammiapioric contamiranrs is derormined mainly by the
vinds and the helght into which the contaminants are mixed in the atmosphere.
Light winds and a shallow mixing layer (low inversion) are favorable to the ac-
curnuiation of pollutants. It is during these conditions that air pollution episodes

usually occur.

The flow of air in Ventura County between May and mid-September is dom-
inated by the sea breeze which flows across the coastal plain and through the ma-
jor valleys toward the interior duringdaylightand evening hours. At night, drain-
age winds flow down the valleys reaching the coastal plain between midnight and
dawn, Between mid-September and April the sea breeze is weaker and the drain-
age winds stronger. Stormy weather or Santa Ana winds may for short periods
interrupt the normal late fall and winter wind pattern.

The semipermanent inversion which is subject to seasonal and daily varia-
tions generally is lower and more intense near the coastline than over interior
parts of the county. Also, the inversion layer undergoes local changes in height
near theSanta¥Ynez Mountains., These space and time variations result in a com-
plex distribution of the inversion over the county. :

| GENERAL DISPERSION CHARACTE-RISTICS

Poliutants are most effeciively dispersed during Santa Ana winds or stormy
weather conditions and at these times little air pollution is experienced. Good
dispersion in much of the county - with little air pollution present - also occurs
‘when the sea breeze is well-established and flows across the coastal plain at 10
to 15 miles per hour. Under these conditions, the marine layer of air beneath
the inversion is deep and provides a large mixing volume,

During much of the year, however, the marine air layer is shallow and the
sea breeze weak; this lessened mixing volume results in poor dispersal of pollu-
tion and high air pollution potential.

WIND AND INVERSION MEASUREMENTS

Continuous wind measurements were made at each of the air monitoring
sites. In addition; wind data were available from other sites in the county.
Thesedata were used in assessing the air contaminantdata at each of the stations

and the air pollution potential in Ventura County,

Because the U.S. Weather Bureau does not take upper air soundings in the
county, 297 aircraft ascents were made during June through December, 1965, to

-
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obtain information on the variation of temperature and humidity with height above
the ground. The aircraft ascents were made at the same time ofupper air sound-
ings by the U.S. Weather Pureau ar Va ndesberg Alr Force Base and at Santa
Monicr arnd Los Ancaloz lronrrs, :

The topography of Ventura County produces channelization of the winds,
thus lessening the opportunity for good lateral dispersion as the sea breeze flows
to interior points in the county, Solar heating of the interior, however, has the
effect of increasing the height of the inversion thus affording some increase in
the available mixing volume,

'Detailed data and discussion on wind ahd inversion data is to be found in
the Appendix, beginning on page 81.

Summaries of this data will be found in Tables VI and VII,

-21-
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TABLE VI
AVER.AGE INVERSTION HEIGHAT SUMMARY COMPARING

DATA FRGS JIRCEATT ASCENTE ;’_ FALICSCaLDT FLIGHT
INVERSION EEIGET = FZ&T ABOYE MZAN SEA LEVEL
Mg% ég‘:n Venturs .
SOUNDING Vandenberg Airport - Fillmore Simi Los Angeles
Elevation | Elevation Elevation | Elevation Elevation
330 Feet 50 Feet 490 Feet 820 Feet 105 Feet
June
0300 PST 1670 - 2500 3760 3710 2680
1500 PST 1250 2000 3490 2760 2760
Jaly - ’
0300 PST 900 280 980 1810 560
1500 PST 1730 980 2390 1720 900
August : .
0300 PST 790 1000 850 1820 1120
1500 PST 1250 850 2600 1730 1140
September .
0300 PST 1430 640 14310 950 1710
1500 PST 1750 1710 4500 1590 -
October '
0300 PST 450 50 490 820 110
1500 PST 590 500 2000 16680 -
November . ’
0300 PST 330 600 490 820 790
1500 PST 1140 1140 2000 1500 -
December '
0300 PST 330 50 490 820 1900
1500 PST 840 1040 2360 2890 -
‘TABLE VII
MONTHLY AVERAGE WIND SPEEDS AT AIR MONTITORING STATIONS
(Miles per hour)
FOSTER | SANTA THOUSAND
MONTH YEAR | VENTURA | CXNARD | OJAX PARK PAULA | SDMI OAKS
June 1965 6.0 7 «4 3.6 75 9.0 4,7 5.6
July 1965 6.2 6.6 4.6 6.3 72 4.5 6.1
August 1965 na 73 4.3 5.8 7.1 4,3 6.0
September 1965 5.1 7 2 3.7 6.0 6.5 4.8 7.1
October 1965 4.6 6.5 3.8 7.2 7.3 5.3 7.1
November 1965 na’ 7.1 3.4 6.2 5.3 5.6 7.8
December 1965 na 7.3 3,0 7.2 74 8.2 7.8
J&ml&ry 1066 6.1 8.1 3.6 7.0 6.8 9.5 8.1
February 1966 5.8 7.5 3.3 6.1 72 na 7.2
March 1966 na 6.9 4,0 6.0 7.5 na 647
April 1066 na 6.9 4,3 5.9 7.1 4.5 5.5
na KNot available,
-
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Table VI shows the comparative heights of the inversion base for the three

sournding cires in Ventura (”mu; an J the l . Weather Bureau upper air stations
et NVuna cw AL Doves o R .' DR OAETTOOL, (S TTer Seiost ma 1300
FzT WETE UL AT the latier alaaon;  Tad dald 840w the continuous

- , _
nature of the inversion along the coastdue to the effect of the eastern Pacific high
pressure area and that the inversion base undergoes extensive height variation
over the interior of the county.

‘Table VIIis an abbreviated summary of average monthly wind speeds at the
seven air monitoring stations. Data shown as not available (na) were not obtain-
ed because of instrument failure.- The average wind speeds at Ojai, about half
that of the other stations, emphasize the sheltered nature of the OQjai Valley.
More wind flows up the Santa Clara River Valley (Santa Paula)than up the Ventura
River Valley (Foster Park) in summer. Higher average wind speeds occur in
winter at Simi, Thousand Oaks, and Oxnard due to the dominance ofland breezes.

-AIR POLLUTION POTENTIAL

Air pollution in the several regions of Ventura County may be caused by the
sources within those regions or may be transported from other areas. The rel-
ative importance of locally created air pollution and transported pollution will
‘depend upon the nature and quantity of emissions and the topographical and mete-
orological conditions.

The Conejo-Rnsce]l Valley area has a high norential for air pellution hoth
from local sources and transport from the Oxnard Plain by the sea breeze. The
inversion still has a strong influence on the mixing volume and the sea breeze
often pentrates into this area. This high potential for air pollution is borne out
by the oxidant measurements that were made at Thousand Oaks,

The Simi Valley appears to have less of a pollution potential. One reason

'is that solar heating of this valley appears sufficient either to frequently destroy

the inversion or to alter it enough to provide an increased mixing volume com-

pared to localities closer to the coast. Although exposed to the sea breeze, the

Simi Valley ends at the Santa Susana Mountains and often is affected only by lo-
cally generated winds.

The air pollution potential of the Santa Clara River Valley is strongly in-
fluenced by sea breezes from the north Oxnard Plain. Because of broadening of
the valley at Fillmore and modification of the inversion by solar heating, it is
not likely that high concentrations of pollutants would be carried further up the
Santa Clara River Valley than this point by the sea breeze,

Because it is sheltered the Ojai Valley has considerable potential for high
air pollution levels. This sheltering is associated withlow winds and very stable

-
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air during most of the year, particularly during the late fall, winter, and early
spring. Under these conditions locally generated contaminants would be confined
in the vailey during night and early morning hours,

sicteorological condivions during full, wiater, ana car.y spring months may
occasionally permit pollution which has accumulated over the ocean west of Los
- Angeles to be blown into the Santa Barbara Channel and thence onto the Oxnard
Plain. At least four times during 1965 and early 1966 "adverse smog" episodes
were attributed to encroachment of polluted air from the seaward area. Occur-
rences of less severe smog episodes were noted on eight or ten instances,

.
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THE ECONOMY OF VENTURA COUNTY -

-

AT 17 Mol arie— IR’ - b At o
crrovvth in popularie— ctor vehicle usa

3 1

LI ocersrmine the furure air quality in
Ventura County. Further urbanization of the county is assumed.

ard the success in corrraliing emizsions

The population has been growing at a faster rate than any other county in
the State. The annual rate of growth average 10 percent from 1960 to 1965. The
Ventura County Planning Department forecasts that approximately the same rate
of growth will continue during the next 15 years. That Department also predicts
that the population of Ventura County will increase from 320, 000 in January, 1966,
to a figure between 1, 010, 000 and 1, 355, 000 by 1980 and between 2, 030, 000 and
2,630, 000 by the year 2000, '

The predicted 1985 population by area is as follows:

Ventura-Oxnard 300,000 - 500, 000

Camarillo Area 150,000 - 200, 000 -
Conejo 125,000 - 175, 000 -
Moorpark 40,000 - 80,000

Simi 125,000 - 175, 000

Santa Paula 40,000 - 100, 000

Ojai 20,000 - 100, 000

Fillmore-Piru 20.000 - 60, 000

Census data for Ventura County from 1900 to 1966 and forecasts to the year
2000 are shown in Table VIII and are plotted in Figure 2 on page 26,

Data from the State Division of Highways Annual Traffic Census reports
show how traffic density is increasing rapidly in areas of the county. (See Table
IX) '




. . . ' TABLE VIII
POPULATION OF VENTURA COUNTY

1500=1955 with Foreaasts to 2000

YEAR TOTAL POPULATION YEAR TOTAL POPULATION
1900 14,367 1964 288,275

1910 : 18,347 1965 320,361

1920 28,724 1966 328,550

1930 54,976 1970 475,000 - 570,000
1940 69,685 1975 720,000 = 920, 000
1950 114,647 1680 1,010,000 - 1,355,000
1960 199,138 - 1985 1,320,000 = 1,775,000
1961 212,200 1990 1,620,000 - 2,140,000
1962 - 229,337 1995 1,860,000 - 2,425,000

1963 248,857 2000 2,030,000 — 2,630,000

The figures for the years 1900 throughk 1960 are official U.S.
Census data. The remaining figures are estimates made by the.
Ventura County Planning Department. Estimates for the years 1960~
1966 were made as of April i, '

Figure 2
POPULATION OF VENTURA COUNTY

3 -
o
' g 2 |-
&
A
&
ar} .
-
'Y S o : !
. 1900 -7 1920 1940 1960 1980 2000
' YEAR
Note: The average of the maximun and minimm predicted rigures ware
. used for the years 1970 to 2000, _
‘ Sourge: U, S. Census figures 1900 to 1960, Ventura County Planning
ot : Department estimates and projectioms: 1961 to 2000.
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TAELE IX .
TRAFFIC CENSUS DATA FOR VENTURA COUNTY, 1953 AND 1964

1963 1964

LOCATION OF CENSUS
Average Average
' Daily Daily
Pepk Peak Peak Peak
Hour Month Hour Month
Highway 101, West of Moorpark
Road, Thousand Oaks 3,300 37,600 3,600 41,500
HEighway 101, East of Central -
Averme, Camarille 3,600 34,700 4,300 43,800
Bightway 101, East of Telephone '
" Road, Ventursa .} 4,000 38,900 4,000 49,000
Route 126, Harvard Street, East
of S5th, Santa Paula , 1,350 15,000 2,200 18,000
Higtway 33, Oakview ' 1,250 12,700 1,400 14,700
Saviers Road, North of Channel - ' : -
Island Boulevard, Oxnard 1,650 18,300 2,700 33,800
Vineyard Avenue, North East of : .
Route 101, El1 Rie- 1,400 | 13,200 1,700 20,500

Source: State of Ca.l:.fornia artment of Publie Works, Division
of Highways, Annual Tragf:.c C:nmcx,s. : ek

Along with the added population and motor vehicles will come more com-
bustible trash to be burned and a variety of commercial activities to service the
population.

At present Ventura County is an important agricultural county. It ranks
15th among all counties in the United States by value of all farm products sold.
Chief dollar crops are lemons, oranges, and vegetables. Agriculture will un-
doubtedly remain an important aspect of the economy.

Ventura County is also a large oil-producing county. Only ten states, in-
cluding California, has a greater valuation of petroleum and natural gas produced
than Ventura County. Very little of the petroleum is processed in the county,
however. Other important mineral products are sand, gravel, and clay.

Manufacturing is on the increase in Ventura County. Most of it can be
classified as light industry. Further growth in manufacturing activity is antici-

- pated. - The Planning Department forecasts that manufacturing employment will
—_ . increase from its present 12,000 to 70,000 in 1985. (See Table X, page 28) How
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much of the manufacturing will be basic processing with a high air pollution po-
tential is not known. :

It is evident that Ventura Countv will grow rapidly and become more like

Ll LEToT mITopslinan Slitort in cinr naris of Colioniid, Ui groasi will re-
sult 1n tne discharge ol increasingquantities oi pollutants into the county's atmo-
sphere. In turn this will bring about more air pollution problems and the need
for a county program to control emissions from the non-vehicular sources,

Since motor vehicles are the largest sources of emissions in the county,
the number of vehicles will have an important bearing on air quality. Statewide
motor vehicle registration has been increasing even more rapidly than pepulation.
The table below shows vehicle registration in Ventura County since 1940 and es-
timates until 1980 based on motor vehicle registration and population forecasts.

Year B_e;gistared Motor Vehicles
1940 27,600
1950 48,400
1960 91,700 - .
1965 158,000 -
1970 260,000 : ‘
1980 _ 590,000
TABLE X

: VENTIIRA, COUNTY -
ESTIMATED RMPLOYMENT BY INDUSTRY - WITE FORECAST FCR 1985

innusrnv AVERAGE 1960 APRIL 1965 FORECAST 1985
' Number | Percent | Number | Percent | Number | Percent
Agriculture, Forestry, Fishing | 13,625 2.0 | 11,700| 13.4 32,000 9.2
Miping . 2,575 3.8 2,425 2.8 8,700 2.5
Conetruction ' 4,475 6.6 | 6,000 6.9 | 20,000 57
Manufacturing Tetal 7,025 10.3 | 12,275 14,1 | 70,000 20.0
Durables 4,400 9,300
Nondurables 2,625 2,975

Transportation, Cormipication

and Utilities 2,825 4,1 | 3,725 4.3 | 18,300 5.2

Trade-Wholesale=Retail 12,250 18.0 | 15,700 19.2 | 67,000 19.1
Finance, Insurance, Real Estate 1,725 2.5 25675 3.1 64, 000 18.3
Services - 9,000 13.2 [ 11)750| 13.5 , 8.
Goverrzment 14,700 [ 21.6 [ 19,800 | 22.7 |70,000| 20.0
Total o | 68,200 [ 100.0 | 67,050 | 100.0 [350,000| 100.0

Source: 1960 and 1965 figures are from California Department of Employment,
Research and Statisties Division, 1985 Forecast is from Wilaey,
Ham, and Blair "1985 General Plan for Veptura County.”.
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FORMATION OF AN AIR POLLUTION CONTROL DISTRICT

T =

it awl CMNISUL

. o g in’ Catllornda, socal apencies arve resporsible for the
control of emissions irom all sources except motor vehicles, The State and
Federal governments are charged with the responsibility of controlling emissions
from motor vehicles, ' '

Inasmuch as the air pollution problem in Ventura County is primarily one of
photochemical smog from motor vehicles, it can be asked why the county should
establish an air sanitation program.

As the countydevelops there will be more sources of air pollution and more
people who will be affected. Even at this time, there are a number of localized
air pollution problems from dusts, smoke, and odors. While motor vehicles are
the most important source of compounds that produce photochemical smog they
are not the only sources. ‘

The presence of air pollution in the county now and the expected growth of
the area in the future indicate that Ventura County should provide administrative
means for effectively dealing with this problem. The extent of the effort will
vary with the needs as indicated by factors such as complaints and number and

-types of industries. :

Most California counties that recognize the need to provide for air pollution
controi have foililowed one or three administrative procedures, depending upon the
size of the county and the seriousness of the problem.

The first is the county air pollution control district set up as a separate
departmenmnt in the county government. Such a district has countywide authority
and a control officer with full-time duties. This is the pattern of Los Angeles,
Riverside, and San Bernardino Counties. '

- The second is a county air pollution control district placed within an exist-
ing department. Such a district also has countywide authority and the same pow-
€rs as a separate department, but administrative and operating costs are some-
what reduced. The saving is achieved, of course, by increasing the work. load
on the parent department, which sometimes introduces administrative problems.
This is the pattern in San Diego, Sacramento, Monterey, and Humboldt Counties,
where the air pollution control districts are in the health deparunents, and in
‘Orange County, where it is in the Agricultural Commissioner's office.

Third, in some counties air pollution control ordinances have been adopted
and administered as part of the health department program. The sanitation sec-
tion was given specific air pollution control functions, and one or more persons

-
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are assigned these duties and given some training. This system is used in San
Joaquin County and, formerly, in Monterey County before the present air pollu-

Ction conrrol district was formed, The effecriveness of such aprogram 1S limited

because it applies only to Lae wiincorporated arsas.

Givenbelow is information on the most likely activities, the number of per-
sonnel and their qualifications, space requirements, and the annual budget for an
air pollution control district.

The most likely activities at first would be the following:

1.
2.
3.
4.

5.

Air monitoring to determine air quality.

Follow-up of complaints,

Advice to government officials, the publ1c, industry, and others con-

. cerned with air pollution problems.

Enforcement of Sections 24242 and 24243 of the California Health and
Safety Code.

Development of applicable rules and regulations as requ1red.

The minimum personnel for the job would be:

1,
‘2.
3.
4.

5.
6.

An air pollution control officer withadministrative ability who can com-

.municate with the public and other government officials,

An engineer with ability to evaluate control methods and control equip-
ment design and operation. '

A chemist with knowledge of air pollution measurements and anaiytical
procedures, '

A technician who can operate a monitoring station and carry out air
samplmg and analysis.,

An air pollution control inspector. .

A clerk-stenographer-typist,

Initially, (4) and (5) above might be combined and an existing departnient
head designated as the control officer. Existing laboratory personnel might be
used for chemical work. In that case, the additional minimum staff would be:

1.
2.
3.

Air pollution control engineer.
Technician-inspector.
Secretary. :

Starting salary for the three new jobs would be approximately $13,000,
$7,500, and $5, 000 per year, respectively.

Recommended continuous monitoring instruments are those for oxidant
($53,500) and sulfur:dioxide ($5,500). Other air sampling equipment and basic

-
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laboratory equipment will amount to $1,700 per year. Other expenses will be
those incidental to any government office or laboratory of this size.
It is likelv that Ventura Qfou’x‘;:;"y Sould Quaiilv for rederal funds to cover two-
thirds of the cost of setting up and operating an Air Pollution Control District
for three years.
- - L4
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APPENDIX



AIR QUALITY MEASURELIENTS
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TABLE XI

COMTTRIATTR Ay TTaaTn rams

STATTCN 1965 1966
May | Jun [Jul | Aug | Sept | Oct | Nov | Dec | Jan | Feb | Mar | Apr
Pealz Concentration . Yearly
' ' Pesk
0jal «17 | 15 [.20] 19 151 .26 | J1a| L22] L13{ ,15] .15 .18 20
Oxna.rd 14 .12 12 17 .15 «23 «19 19 - .17 .20 .25 a25
Santa Paunla 13| 412 |18 .18 16 | «25 | .17 -1 .16 .181 .16 | .29 «29
Theusand Oaks - - ~-| «22 226 | «24 | W17 | 18| L15] 20| .23 | .28 +28
Ventura «18 .11 11| 31 15| .32 25 .08 +18 «13 2201 435 «39
Average of Daily Peak Conoentrations ' _ Arith,
. Avg .
0Jjai 12| 09 |.13] 12| .10 J20] .06] .06] .06 | 06| .09 | .10 09
ana.rd .% 007 .07 009 |07 n14 .10 .07 - - .10 .10 .09

Santa Pau 1a- .09 .08 .11 .12 .09 .10 .OE - .07 .09 - 11 .15 .10

Thousand Qaks

- - - .15 -12 k .14 .07 .06 .cb .09 nlo .12 010
Ventut‘a. 108 005 .% 012 .08 011 007 -Uj .07 .07 .08 .10 .oa
Maximumn Hourly Average Concentration ' Arith,
. Avg.
0jai 171 W15 |.18] 18| L1af .24 ) .14 21 12 W14 14 .18 «16
Oxnard 13| W11 [.12] W15 «13 ] 2211 .18] .15 14 ] .18 «15

Santa Paula «11| .11 |.16] .17 13| 24 | .16 =1 .15 JA5] .17 | .24 16
Thousand QOaks

- - =-| .20 17 | 22 | J16] W17 14| W19 W22 25 19
Ventura «161 .10 1,10 .26 41 27 024 07 17 «12 12 23 «16
Average of Daily Maximum Hourly Average Concentrations Arith.
: A"'go
OJjai 0] .09 |.12] 2 09| 09 05| C5]| 05| 06| O8] .10 .08
Oxnard o% '% nm .08 .% 011 -09 .(ﬁ - - 008 009 lw
santa Paulsa .08 507 010 .11 008 ‘09 .C7 - n% .07 011 014 tm
Thousﬂ.nd Oaks - - - -17 009 n12 007 .% . .% ooa -09 .11 lm
Ventura 081 05 {.05] .09 071,10 ,061 ,041 .06 .061 .07 .08 « 07
Number of Adverse Days o Totel
0jas 2 1| 4| 6 0 3 0 1 0 of o} 2 19
Oxnard (3] 0 0 1l 0 8 1 1 0 0 0 3 14
Santa Pauvla 0 0 3 2 o] 3 1l - 1 1 6 8 25
Thousand Oaks - - 1] 11 6 10 1 3 0 2 3 5 a4z
Ventura i} .0 o 3 0 4 2l 0 1 0 1 1l 13
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TABLE XII

el ‘.,'TIV DY™A e m e - . AT

....... - T SOILITRL REEAE
STATION 1965 - 1966
May| Jun | Jul | Aug | Sept | Oct | Nov | Dec | Jan Feb | Mar | Apr
PEAK OXIDANT CONCENTRATIONS, PRM ARTTH,
. AVG.
Yentura County| .20 .15 (.20 31| .18 [.32 ] .25 .22 | .18] .19 | .23 29| .23

Bay Area 28 229 | .26 «32 v43 42 .14 .08 .10 el3 «30 31 26
Los Angeles ’ )

Coun'hy «35] 436 «47 37 «49 | .67 A8 | W27 22 20| 57 «45 +43
Sar Diego _

Cou.nty 21 15 228 22 «41 «98 «37 «33 .20 «29 «34 «31 34
MAXTMUM HOURLY AVERAGE CONCENTRATIONS, PEM . ARTTH.,
: . AVG.
Ventura- cmnty «17 .15 .18 26 «17 27 24 21 «17 «17 22 25 21
Bﬂ-y Area . 23 25 o2l 027 «33 532 .12 +05 008 lm 124 .25 .21
Los Angeles .

County «32 | .33 42| 52 «39 | 58 A4 20 «20] .18 SO | .44 «38
San Diego :

County «201 .14 +18 «19 «30 095 03_4 «30 «18 «26 33 29 031
NUMEER OF ADVERSE OXINANT DAYS Total
Ventura County 3 1 6] 15 61 17 4 3 1 2 6 9 72
Bay Area 4 2| 12 9 8| 18 0 0 4] 0 3 3 56
Los Angeles

County 9] 15| 31| :1 22 | 24| 12 ] 3 4! 19| 20 195
San Diego

County 4 0 ) 8 91 17 7] 12 3] 1o 6 Q9 o0
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Hourly AVERAGE OXIDANT RARTS PER Miiliow

FIGURE 4
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TABLE XIII

_CC"??"I.‘I"-‘-"_’_T s C«"" e ) ’“" _T'I'T?“."'?.?_T.‘? EﬁTA
\Farts rer miliien;
) : AVERAGE
YEAR or
AND MONTH AVERAGE | DAILY
oF MAXTVIM MAXTMIM
DATLY EOURLY HOURLY
FPEAK PEAKS AVERAGE AVERAGE
1965
May 0.27 0.13 0.19 0.09
June 0.18 0.08 0.13 0.06
-July 0.27 0.10 0.21 0.08
August O.22 .11 0.14 0.08
September 0138 0017 0.24 0012
October 0.57 0.25 0.45 0.18
November 0.38 0.19 0.26 0.13
December 0.47 0.21 0.33 0.14
- ' 1966 : '
© Jamuary 0.58 0.22 0.39 0,15
February 0.43 0.20 0.37 C.14
Mareh 0.34 0.16 0.24 0.12
Apri) - 0.51 0.13 0.33 0.10
Average 0,38 0.16 0.27 0.12
TABLE XIV
GASEQUS POLLUTANTS-SEGUENTIAL SAMPLING
(Parts per millionm)
MAXIMUM AVERAGE AVERAGE
1524TINUTE OF MCNTHLY OF DATLY
STATION AVERAGE PRAX PEAK
CONCENTRA- | CONCENTRA= CONCENTRA-
DATE OF SAMFLING TION TION TION
) TOTAL QXIDANTS
Foeter Park June~November, 1965 0.19 0.13 0.07 -
Simi May, September, 0.13 0.11 0.07
October, 1965
_ NITROGEN (XIDES
Foster Park May, 1965-April, 1966 0.29 0.18 0.09
0jai June, 1965=-April, 1966 0.19 0.13 0,07
Simi May~October, 1965 0.25 0.16 0,09
Thousand Qaks | June-September, 1965 0.16 0,12 0.05
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TABLE XV
CARBCN MONOXIDE

STATION 1965 1966 ‘
: May | Jun | Jul | Aug | Sept | Oct | Nov | Dec | Jam [ Feb Mar | Apr
.NUMBER OF ROURS ABOVE 10 PRM
Oxnard 0 0 o 0 1] 2 2 7 7 0 (o} o
Ventura 0 0 0 0 0 2 0 o 1 0 0 0
Ojai - 0 0 0 0 0 0 0 0 0 0 0
PEAX CONCENTRATION, PPM
Oxnard 12 10| 11| 10 18 21 18| 26 28 13 8 9
Ventura 6 5 5 8 12 22 13 13 18 15 10] 15
OJdai - 3 7 5 7 | 10 9 14| 16 11 9| 16
MAXIMM BOURLY AVERAGE CONCENTRATION, PRM.
Oxnard 8 7 6 8 13 13 13| 20| 17 8 6 7
Ventura 4 3 3 7 7 13 8 9| 12 10 6 10
Ojai - 3 6 4 7 8 6 10 10 8 6 5
: -
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“ TABLE XVI

HYDROCARBOWS: NOMEER OF DAYS WITH MAXIMIM
HOURLY AVERAGE CONCENTRATION AT CERTAIN LEVELS
VENTURA STATION

NOMEER OF DAYS WITH MAXIMIM
YEAR BOURLY AVERAGE CONCENTRATION
AND WITHIN DESIGNATED RANGE )
MONTH | 51 ;
' and :
05 | 6=10 | 11=15 | 16=20 | Over
1964
September 5 9 9 7
October 4 10 11 5 b
November 6 - 12 5 2
December 10 7 9 2
1965 )
Collaly 2 s v 4
February 2 17 7 2
March 4 25 2 0
April 5 14 10 l
. May 11 .15 5 0
June 17 11 2 0
Jaly 17 10 -4 (+]
Aygust 12 14 5 0
September 3 10 12 -]
October 3 7 14 7
November 10 10 6 2
December 3 24 a -0
1966
January 3 17 11 0
February 0 17 11 0
March 2 8 13 B
April 8 10 2] 4
Total 1z7 263 157 49 1l

bl
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TABLE XVII
MONTHLY SUMMARTES OF SULFUR DIOXIDE
CONCENTRATIONS EY CONTINUCUS ANALYZER AT OXNARD
{Tpa) '

‘ AVERAGE
YEAR orF
AND - AVERAGE - DAILY
MONTH OF MAXTMUM | MAXIMIM

DAILY HCURLY HOURLY
PEAK PEAK AVERAGE | AVERAGE

1965 :
May L2 . W01 02 01
Jape 02 .01 .02 .01
July .03 01 W02 .01
Aungust .03 .02 03 02
’ Septemher |03 002 002 .01
1966
February 07 03 «06 «02
Average 03] .02 .03 .01

TABLE XVIII

SULFUR TRIOXIDE CONCENTRATION BY LEAD CANDLE M'E'I‘HGD
(Milligrams of SOy per square decimeter per day)

STATION | POSTER PARK | OJAT | OXNARD | SANTA PAULA | THOUSAND CAXS | SIMT | VENTURA
1965 .
May Q.10 0.05| 0.09 0.08 0.12 0.13 0,08
June 0.13 0.08 0.07 0,08 0.08 0.11 0.0'5
July 0.14 0,06 | 0.06 0,00 0.08 0.13 0.06
° mgust 0020 0.11 0.11 0011 0.14 0.16 O.Cﬁ
September 0,09 0.11 | 0.08 0.07 0.08 0.11 0.08
October 0.08 0,05 | 0.09 0.11 0.09 0.12 0.08
November - <0.05 0|11 o.% 0.08 0.09 0-05
December 0.06 <o-05 0-09 0.09 0012 0.16 0.% .
1966
Jama-ry <0-05 <0.05 - O.ll 0013 0016 O-w
rehmary 0.05 <0105 0.10 0.09 0.09 0.15 0.07
March 0,07 <C.05 ] 0.08 0.07 G.07 0.08 0.05
April 0.06 0.06 | 0,15 <0.05 0.06 0,05 <0.05
Arithmetic ' :
Average C.09 0.06 | 0,09 .08 0.10 0.12 0.06
-
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TABLE I1X

SUSFENDED PARTICULATES 8Y RIGA-VOLUME METEDD
MICROORAMS PER CUSIC MESZR IN
2L=RO0R SAMPLING BEGINNING OW DATES LISTED BELGW

Dale l Lgs/ml | Tee j

Swemr; May 10 through Auguot 31, 1965 A
s/0| B | s/0) 8 | s/a] & sfzr| ™| s/w

&2
£/25 08 s/27 6%
& 2 28 6/ 8 Lo 6/ 9 k1 &/ L 9L | 6/21 77 &/ 2 42 6/ 9 68
6/ 1 g3 | /15| 15 | 65| 15| enol 86 | w1 17 | ey | B | 6/22| bhe
611 50 6/23 38 6/2L 6 &/14 78 | /| 1= 6/30 8 7/ 2 W
&/25 & &f2% 78 &/28 67 éfe2 €8 | 7/20 ] 120 7/ é 88 119 58
/8 &5 71 76 7”1 50 1A & | 7/23 )1 us /13 98 B/s 52
/1 85 713 a, 7/12 7 1/12 76 | B/ 6| 11 7/27 62 8/1; ]
7/20 91 7/16 T2 /e | 102 1/22 68 | 8/13 | 102 8/ bL| 122
7/23 [ /18 &5 8/ 3 ¥ 1/30 | B/AT | 137 &m &9
1/26 82 7/26 87 8/10 78 8/ 2 60 | Bi26 | 122 8/z0 1 102
8/12 133 8/ 3 [ 8/19 5} 8/ 6 8 | 8/31 | 13 8/23 b
8/20 91 8/ 8y 8/10 98
8/23 [ 8/19 81 8/18 o
8/25 129 8/27 88
&3 Ee 8/30 Th _
Avernge ] 7% . & i =0 82 5
133 88 102 9k 137 L2 &8
Fally Septeaber 1 through Nowember 30, 1965
9/ 7% 9/13 8 9/26 | =2h2 9/1 &8 | 9186 £ 9/ 3 32| 92 &
9/eh 9/z2 sh |20/5| 10 s/ 2 98 9/ 7 ke 9/13 a
5/27 n|w7 98 |10/6] U0 9/ h| 109 9/15 1 108 9/27 %
w/ 8 &y | 10/29 1 | 1o/ 1? 9/ 8 67 10/13 | 108 | 10/ 8 m
w/a 7 | WS 99 10/19 128 | 9/16 ] W/ &
/1 n|war{ W |26 30 | s/ T3 luwe|
/8 6 | /e s6 | 1/2| 16 | 1o0/28 | 112
s [3 b| 1z .
Average =) n 137 1) 29 2 n
Macriy il 99 242 122 91 108 wr
Wintar: December 1, 1965 threugh Pebruary 28, 1966
12/1 ar | a0 2 | 1322 w8 | o2 B | woal aral oy /N s | ey 'r_[ 106
6 53 | 12/13 1Y

28 3| 61 | re6| zs | 2w 27T | /1| w2 |we:| n
1218 25 | 1z/22 56 /19 N /L 8y | 2/ | u9 2/22 ST YL )
V6 70 /e | 148 1/25 73 | 2/26 | 180 2/23 56 v &

T° o1 o6 e/ 1 > e Te P Ga

127

vn 68 V31 50 2/16 9 2/ 1 Ly
5”{ N 1/27 83 2/21 51 2/15 _;lg

23 /31 Lh 2/21
el Bl ¥d| B
/3 2/24 I
Avarage b 56 B2 68 132 &2 [£]
Maxiwan 68 96 18 109 160 72 127
3 : March 1, 1965 throogh April 30, 1965

35 32 2¢ 32 87 kYN Q| 330 104 3/ih ed ¥h
/. L/ b

a2
Y, 82 | 10| b | i) 229 | ¥ 8| 92 109 | 32| 19| /6| 167
s 105 315 91 3/21 | 172 3/2L 8 | b3 | 135 3/28 | 138 3/28 | ns
/13 €5 3/25 15 3/28 | 15k Wil .50 | Lne 98 1 73 L/10 L
L/21 Lid 3/28 83 Wh| 10 | WS & W/20 B1 | Wwer
L/ 75 L/z7 | 207 /26 | 123 Wes | 1
L3 76 -
L/20 16
Akvarage T b4 127 2% - 92 1k
Meximm | 105 nk | 172 113 135 138 1867
Averages and Merimin Valgss for the Year May 1965 through dpril 1966
tvorags | 65 I 70 | . I 99 I 9 L | 1y I l 19 I J 8
Maximm | 133 1) 212 122 150 138 167

& Road work 150 yards fram tie Bigh-Volume lnstromemt.
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The number of registered motor vehicles in Ventura County for the years

1959 to 1965 and the estimated total number of registered and fee exempt vehicles
as of July 1, 1966 are shown below,

TABLE XXII

GASOLINE=-FOWERED AUTOMDBILES, TRUCKS AND BUSES IN VENTURA COUNTY

FEE.PAID AUTOMDBILES, TRUCKS AND BUSES

TIME FERIOD ESTIMATED
ENDING ' Incresse Over | FEE-EXEMPT TOTAL
DECEMEER 31) Prucks | Automobiles,| Preceding Yeer | AUTOMOBILES, | AUTOMIBILES,.
and Trucks and TRUCKS AKND | TRUCKS AND
Automobiles | Buses Buges Number | Parcent BUSES BUSES
. 1959 70,764 | 12,413 83,197 ’
1860 76,852 13,054 89,906 6,709 8.1
1961 83,924 | 14,368 98,202 8,386 9,3
- 1962 96,135 16,437 112,572 14,280 14,3
1963 103,637 16,288 119,925 7,353 645
1964 117,213 19,674 136,887 16,962 14,1 ’
195 132,738 22,306 155,044 18,157 13,3 2,000 157,000
July 1, 1966 170,000P

& Based on Jenusry 1, 1966 stete sversge of 1,25 percent of motor vehieles sxempted
from fees,
b Based on an eversge increese of 11 percent per year in the number of registerad
motor whicles‘ in Venture County during the years 1950 to 1965.

_ Using the state average of 2.0 gallons of gasoline consumed per day per
motor vehicle, the 170, 000 motor vehicles registered or exempted from fees in
Ventura County consume apprommately 340, 000 gallons of gasoline per day. (See
Table XXII)

(The emissionfactors and emissions of air p»ollutants from gasoline-powered
automobiles, trucks,and buses in Ventura County are listed in Tables XXI]I and

XXIV.)
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TABLE XXIIT

EMISSIONS IN
Tong Per
Percertt of Mllion
Parts Per Supplied | Gallons of
Mllion Fuel Gasoline
Hydroe arbonsls2
As Hexons, in Exhaust Without Conmtrol 200 203
Ag Hexsne, in Exheust With Control 275 62
Blowby (unecontrolled) 2.1 64
Eveporetion Losges 1,4 43
Oxides of Nitrogen as Nitrogen Dioxidel 1,000 -67
Oxides of Sulfur ss Sulfur Dioxided 4
Carbon lbnoxide '
In Exhaust Without com:Icul 34,000 (3.47%) 1,380
In Exhsust With Control 'y _ 15,000 (1,5%) _ 610
In Blowby (uncontrolled) 10
Porticulste Metterd : _ 6

_1 Emission factors from State of Celiformis Department of Publie Heelth.

2 Reported as totsl hydrocarbons as hexsne which equals 1,8 times the
hydrscarbone merncred by the non-disnhapsive infrered mathod,

3 From Los Angeles Air Pollution Control District dets (R-1, pege 23).

® Assumes densiiy of the gesoline is 6.2 1b/gsl (R-1, pege 23).

TABIE XXIV

EMISSIONS OF ATR POLLUTANTS FROM GASOLINE=POWERED
MOTOR VEHICLES IN VENTURA_ COUNTY
AS OF JULY 1, 19661

EMISSICNS,
POLIIUTANT TONS PER DAY
Hydrocarbons
As Hexane, Exhaust 66
Blowby . 1
Evaporation Iosses 15
Total _ ’ 92
Oxides of Nitrogen as NitrozZen Dioxide 23
Oxides of Sulfur as Sulfur Dioxide 1.4
Carbon Monoxide o
Exhausts 452
Blowby (uncontrolled) ' 3
Total - . _ 455
Particulate Matter 2,0

1 Based on estimation that 7 percent of the motor
vehicles in Vemtura County have exhaust ocontrel
devices and 50 percent have blowby control devices,

. ] | ‘.. . . -50_




Diesel -Powered Trucks and Buses

Thstes o rnnroent O Uog Tt e r vEh PSS D0 S TeTad L antieTiid alfe alescls,

but tiey conswng 3 PErceiu s the Inoior el $oia 1 CulioiniaUa-2)  Assuniing
this same percentage applies in Ventura County, 18, 000gallons of diesel fuel are
consumed daily in the county. :

Emission tactors and emissions of pollutants from diesels are shown in
Table XXV. '

TABLE XXV

EMISSION FACTORS AND EMISSIONS OF ATR POLIUTANTS
DIESEL~-POWERED TRUCKS AND HJSES IN VENTURA COUNTY

Y
RMISSIN FACTCRS [

POLIUTANT %gn S_t?,{rggl‘%ﬁgg EMISSIONS

: : OF DIESEL FUELY) | (TQMS PER
(rR-1) DAY)
Hydrocarbons 75 1.4
" Oxides of Nitrogen 75 1.4
Oxides of Sulfur 20 0.3
Carbon Moroxide 20 0.3
Pa.rficulate Matter 20 0.3

These emissinn fastors zze based on data in Lemke,
Eriec E., Shaffer, Norren R., azd Verssen, Julien
A, "Swziary of Air Follution Data for los Apgeles
County." los Angeles County Air Pollution Comtrol

. District, January,1965.
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Aircraft

-

TABIE XXVI

AVERAGE DAILY OPERATIONS AND GASOLINE CONSUMPTION
OF ATRCRAFT IN VENTURA COUNTY, JILY 1966

AVERAGE :
NUMBER OF - GASOLINE CONSUMED
DATLY 1 FER OPERATION -
OPERATIONS (GALLONS)
Piston=driven '
Single-engine 450 2¢3 {Federal Aviation Agency data)
2=engine : 50 15 R=3, page 2
Jet Adreraft 150 1608 (R=4, page 6
£=engine Turbo Prop o0 25 R=3, page 2

1 Based an Aata eupplied by percennsl ob Lo aivuesits and air
bases, FEach departure or arrival, cr near touchdown, is
corsidered as 2 geparate operation,

a Based on information obtained from military sources, the jet

Planes are estirated to have an averaze of 16,000 pounds of
maximum thrust,

Emission factors for aircraft below 3500 feet (R-4, page 27) are presented
in Table XXVII. Emissions of air pollutants in Ventura County aircraft below
- 3500 feet are given in Table XXVIII,

-52-
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S0P UN AL Duedle wemna o 2 Dlhi

W 3500 FEErL

R

[
ATRCAAFT EE
(Founds/1000 gallon of fuel consumed)

POLIUTANT JET TURBO-PROP Do
ATRCRAFT ATRCRAFT ATRCRAFT
" Brdreocarbons and Other Organic Gases 2l 10 496
Oxides of Nitrogen as Nitrogen Diaxide 37 23 147
O:C;i.des of Sulfur zs Sulfur Dioxide Neglicible Negligible Negligible
Carbon Monoxide 56 40 22450
Particulate Matter 54 12 12
1 R=3, page 3,
TABIE XXVIII

EMISSIONS OF ATR POLIUTANTS IN VENTURA COUNTY FPROM
- ATRCRAFT BELOW 3500 FRET

EMISSIONS, TCON PER DAY
POLLUT ANT Piston-Enzine
: . Aircraft
Jet Turbo=Prop

Mreraft | Aireraft 1-Engine 2-ingine
Hydrocarbens and Other Organic Gases 0,025 0.002 0.25 0,19
Oxides of Nitrogen as Nitrogen Dioxide 0.44 0,003 0.03 0.05
Oxides of Sulfur as Sulfur Dioxide tegligible| Negligible Negligiblé Negliglible
Carbon Monoxide 0.67 0,005 1,27 0.92
Partieculate Matter 0. 64 0,002 0. 006 0,005

L
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Combustion of Gaseous Fuels

The ar“m'nts of mhvrﬂl oneg s0ld in er'rﬂ C‘n “r\ b' Southern Counmes'
IRt ie o CRLTUE swe srrwn In TLhln MU Accordinrrto
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approxlmatmg that of the natural gas consumed in Los Angeles County (0 15
grains per 100 standard cubic feet).

TABLE XXIX

NATURAL GAS SALES I VENTUPA COUNTY
1950 THROUGH 1965

SALES IN MILLIONS

YEAR OF CJBIC FEET

1950 4,353 i
1955 , 5,878

1960 _ 6,846

1961 : 6,854

1962 8,182

1963 8,785

1964 : 10,640

1965 11,592

Source: Southern Counties Gas
Companye

The average daily volume of gaseous fuels consumed in Ventura County
during the year 1965 was 134.5 million cubic feet as shown in Table XXX,

The emission factors and emissions of air pollutants from the combustion
of gaseous fuels sold in Ventura County are shown in Tables XXXI and XXXII,
respect1ve1y .

‘The emission factors and emissions of air pollutants from the combustion
of gaseous fuels at petroleurn production and refiningfacilities are shown on page
59 of this report. ' :




SASPOTE TUTT DUOETTET T O oo, 198
CORSIMPTION
CAISER OF GUBIC FEfz
Yearly Daily
Power Plant 22,000 605
Industrial .

(excludes petroleum industry) 2,300 6o
Petroleun Indusiry 15,400 4242
Domestic and Commercial 9,200 25,4

Total 48,900 | 134.5

TABLE XXXT
AVERAGE EMISSION FACTORS FOR ATR POLIUTANTS
FRG/ THE COMBUSTION OF GASEOUS FUELS!

RII33IT TATITRS, PoOTRE DO MTLIICN
e s CUBIC FEZET CF GASEQUS FUEL
2L LA - T
SOURCE Hydrocarbons| Oxides of | Oxides of
and Other | Nitrogen as| Sulfur as :
Organic Nitrogen Sulfur Carbon ( Particulate
Gases Dioxide Tioxide | Monoxide Matter
Power Plant 4 390 1.0% n 15
Industrial
{excludes petroleum
industry) 7 214 0.4 0.4 17.6
Domestio end
Comnereial, n 116 0.4 0.4 18,7

n Negligible.

1 These emission factors are based on data obtained from the los Angeles Co.
Pollution Control Distriet with the exception listed in footnoste "a".

2 Based on a gé.s analysis showing a hydrogen sulfide conteant of 0.39 grains
per 100 standard cubic f_oot.
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‘TABLE XXXTI

EMISSIONS OF AIR POLIII‘I‘ANTS F‘RCM THE COMBUSTION

QF GAZZIS TOLLG SULG Thovemoil A LLTNT :, 1635
AVERAGE EMISSIONS (TONS PER DAY)
Hydrocarbons | - Oxides of | Oxides of
and Other ‘Nitrogen as Sulfur as
Organic Nitrogen Sulfur Carbon Particulate
Gases Dioxide Dioxide Monoxide |  Matter -
Power Plant 0.120 11.80 0,033 . n 0,450
Industriell 0,023 069 0001 0,001 0,057
Domestic and _
Comnercial n 1,48 0. 005 ‘0. 005 . 0s237
Total 00143 13,97 0,039 0.006 - 04744

n Negligible

1 Exoluding emissions from the petroleum indusiry which are shm on -
page 59 “of this report.

Liquid Fuels -StatiOnary Usage

TABLE XXXUIT

FUEL OIL USAGE IN VENTURA COUNTY
(Barrels per year)

Power Plant 46,000.:
Other Usage 30,000
Total 76,000

.

2 Based on average of usage in
b the years 1954 and 1965,
Excludes petroleum production
and refining and orchard
beater usade which are listed
on pages 58 2nd 65 respec=
tively of this report.

The amount of liquified petroleum gas burned in Ventura County is small
. enoughto be considered negligible as far as air pollution emissions are conceru-
Ed. ' N

The emission factors and emissions of air pollutants from the combustion
of fuel oil in stationary sources in Ventura County (excluding the petroleum in-
o dustry usage), are shown in Tables XXXIV and XXXV respectively.
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EMISSION FACTORS (POUNDS PER TH(JS:ND BARRELS OF FUEL QIL)

 COMEUSTION
SOURCE Hydrocarboms | Oxides of | Oxides of
and Other Nitrogen as Sulfur as
Organio Nitrogen Sulfur Carben Particulate
Gases Dioxide Dioxide Monoxide Matter
Power Plants 173 5,000 11,000 LR 893
Mber Usage 127 3,360 7,982 6.3 839

1 These emission factors were obtained from the los Argeles County
Air Pollution Control District, April 13, 1964,

_ TABLE XXXV
EMISSIONS OF AIR POLLUTANTS FRQM THE COMBUSTTON OF FUEL OIL | . . .

IN STATTONARY SOURCES

IN VENIURA COUNTY

AVIRATD ENTSSIONS (TGS FER DAY)
QGEBUSTION Bydrocarbons Oxides of Oxides of
SQURCE and Other Nitrogen as | Sulfur as
Organic Nitrogen Sulfur Carbon, Particulate
Gases Dioxide . Dioxide Monoxide Matter
Power Flants 0. 010 0,32 0.71 n 0.06
Uther Usage 0.005 0.14 0.33 n 0,03
Total 0,015 0,46 1. n 0. 09
n NEEligiblﬁo -
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Petroleum Production and Marketing

Crude oil producers in Ventura County zanre from the oWner cf one oil well

[

PILT CLITATIS GLINTINIILIONT : R R hatte B RN ataralitot: Sl we Sipte Yty
ers 0i extensive oil leases Lial prouuce over LU, Uuu Larreis ol crude per day.
and operate large natural gasoline plants (to separate "wet'' gas into consumer
gas and natural or "casinghead” gasoline), over 60,000 barrels of crude oil are

produced daily in the county.

With the assistance of Western Oil and Gas Association, a survey question-
naire was sent to all the petroleum producers in Ventura County, asking for in-
formation on-their operations and equipment. The return of information amount- -
ed to 96 percent.

Using emission factors devéloped in previous studies (see Tables XXXVI,.
XXXVII, and XXXVIII) estimates were made of the pollutants produced in con-
nection with the production of crude oil in Ventura County (see Table XXVIII).

7

TABLE XOCXVI
EMISSION FACTORS FOR THE PETROLEUM INDUSTRY

L aate st e -oanTiro = e snTTY P
WL VRALL LAV LAV S 7 )

BVISSICN FACTCRS = POUNDS

OF EYDROGARBON PER DAY

MATERTAL STORED PER 1,000 RAPRELS STORAGE
' CLPACTTY

Fixed Roef Floating Roof

 Crude 0il
Vapor Pressure 2>1.,5 psia 4,55 204
Vapor Pressure «le5 psia 2:25 0.9
Petroleum Distillate
Vapor Fressure >1.5 psia 23,50 2e4 :
Vapor Pressure <1.5 psia 0.80 0.8
- -58 -




EMISSICNS TACTCRS

CONT AMINANT Fuel Gas, Pounds

Per 1,000 Fuel Cil, Pounds

Cubic Feet Per Gallonl
Hydrocarbons, as Hexane . n (R-8) n (R-8)
Crganio Acids as Acetic Acid 0.014 0,011
Aldehydes, ag Formaldehyde 0, 0031 0.0006
Oxides of Nitrogen, as NOz 0,23 0.068
Sulfur Dioxide " (calculate from sulfur con%ent)
Particulate Matter 0.021 0.020

n ﬁegligible.

1 YVentura County: 600 gallons per day, 4% sulfur content.

TABIE XOIVIII

EMISSION FACTORS FOR THE PETROLEUM INTUSTRY
COTEER SOURCES

SOURCE AND CONTAMINANT'

EMI SSION FACTORS

Gas Internal Combustion Engines (R=9)
Hydrocarbons (over 95% methane and

ethane)
Oxides of Nitrogem, as NO»
Sulfur Dioxide

hom T, -
] vates Scparziors

e
naowe n

- 1 {R-10)
Cooling Towers — HC (R=5 and 8)

Pumps - ¥C (R=11)
Mechanical Seals
Centrifugal Purps

Reid Vapor Pressure » 26 lbs
Reid Vapor Pressure < 26 1lbs
Packed Seals
Centrifugal Pumps
Reid Vapor Presgsure > 26 lbs
Reid Vapor Pressure < 26 lbs
Reciprocating Pumps
Reid Vapor Pressure > 26 lbs
Reid Vapor Pressure < 26 lbs

Compressors — HC (R=11)

Relief Valves — HC (R=5)
Operational Vessels
Pressure Storage Tanks

Pipeline Valves = HC (R-5)

Tanks Filling Losses = HC (R=8)
Filling Tank Trucks at Bulk Plants
Filling Underground Tanks

Filling Autcmobile Tanks

: . 1e2 1bs per 1,000 cf, of gas
0.8 1b per 1.000 cf, of gas
celeulate fram sulfur eomtewt)
ARD Ths ner 100,000 bbl oil
produced

9 1lbs per day per 1,000 grm water
circulated

9¢2 1bs per day per seal
0e45 1b per day per seal

10,3 1bs
3.15 lbs

16.6 -lﬁs per day per seal
4.05 1bs per day per seal

845 lbs per day per seal

per day per seal
per day per seal

2e9 lts pér day per valve
0.6 1b per day per valve

0.15 1b per day per valve

0.022% of product (gZascline)
9.5 1ts per 1,000 gallons (S50%
of tenks have submerged' fill)
12.7 1bs per 1,000 galloms
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. TABIE XOOOX
EMISSIONS OF AIR POLLUTANTS FROM CRUDE OIL PRODUCTION IN VENIURA COUNTY

i FRIRAIOS (s BEE Ty
SHURGE ﬁ Other | Oxides of Oxides
Orgaric | Nitrogen |of Sulfur Particulate
Hydrcoarbons | Gases 4As NO» as 302 Matter
Storage Tanks . P
Boilers and Heaters :
(ias M 0.2 2e5 0.3 0.2
0il n n 0.2 S |
Internal Combustion Engines
Gas 0.6% 8.4 0.7
Diesel , n (R=2) n o n n
Waste Water Separators . 0;2
Cooling Towers . 0.1
Pumps 245
Compressors 248
Relief Valves 202 .- o
Pipeline Valves - 1.5 _ .
Total 1.2 0.2 10,9 L2 0.2

n Negligible,

% Does not include 12,0 tons per day of nonreactive hydroearbons (methane
and ethane) from this source, - :
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Emissions of hydrocarbons due to petroleum product marketing in Ventura
County include evaporation from storége tanks at bulk storage terminals, filling
LANK 1UCHs at these bulk plants, filline underground tanks atscrvice stations,and
slling GUTonicsile gasuiion Leia b,

With the assistance of Western Qil and Gas Association, a survey question-
naire was sent to all the companies that market petroleurn products in Ventura

County, asking for information on their operations and equipment.

Using emission factorsdeveloped in previous studies (See Tables XXXVI and
XXXVIII), estimates were made of the hydrocarbon losses to the atmosphere
from this source. These are listed in Table XL.

TABLE XL

EMISSIONS OF- HYDROCARBONS FROM FETROLEUM
PRODUCT MARKETING IN VENTURA COUNTY

SOURCE HYDROCARBONS (TGNS PER DAY)
Storage Tanks in Bulk Plants | ' 02
Tank Fillingl - 3.6
Total 3.8

1 Assume vapor return and S50 percent submerged f£ill of tank

trucks at bulk terminals and 50 percent submerged £ill of
underground tanks at service stations,
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Mineral Processing Industries
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grinding, caiciuing, drylng, mixing, conveyiiig,anu ioading,

A survey questionnaire was sent to rock, gravel and sand, asphaltic con-
crete, and concrete batching plants to determine process volumes and degree of
air pollution control,

Rock Crushing Plants. - Most of the rock crushing plants in Ventura County
either obtain the rock, gravel and sand from sources where it is already wet or
use water sprays to dampen the rocks before crushing. These plants have a
total process weight of approximately 15, 000 tons per day. -

Based on estimates for similar plants in Los Angeles County, it is esti-

~mated that the dust emissions from these plants total approximately 0.1 ton per

day.

Asphaltic Concrete Batching Plants. The asphaltic concrete batching plants
in Ventura County use water scrubbers to reduce dust emissions. With a com-
bined average production of 5,000tons a day those plants emit approximately 0.5
ton per day of dust, based on an emission factor of 0.2 pound per ton of asphaltic
concrete. (R-12)

-

1.3 ™ Mozt of the conorotse barehins nlanen
Lhrdibtdn [Frwtilted aas v

Concrete Datching Mants. Most of the concrowe ko
County use water sprays, filter material over breathers, and canvas curtains
drawn around dump trucks while dumping to control dust losses. Losses are
estimated to average 0.1 pound of dust per cubic yard of concrete. With a total
average daily production of 2,000 cubic yards per day, these plants have an aver-

age dust emission loss of 200 pounds or 0.1 ton per day.

Concrete Products. Industries manufacturing concrete products such'as
light weight expanded aggregate, blocks, pipe, etc., are estimated to emit one
ton per day of dust. _ '

Odor Sources

Among the sources of odors in Ventura County are two large cattle feed
yards, poultry ranches, low grade crude oil extraction, irrigation water high in
sulfur content, tire burning to prevent frost damage, backyard burning, and ex-
hausts of diesel-powered vehicles., '
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Organic Solvent Usage

Surfarce Coatine.  The emissions o Frdrocarbons and other organic rases

. B PN o ST e ey e e
R = N A Laad L LD

Degreasing. The emissions of hydrocarbons and other organic gases from
degreasing as reported by the Los Angeles County Air Pollution Control District
were 1.4 tons/day per 100, 000 residents in Los Angeles County, as of January,
1965. Using this same emission factor, emissions of hydrocarbons and other
organic gases in Ventura County with a population of approximately 340, 000 as of
June, 1966 are 4.8 tons per day from degreasing operations, '

Dry Cleaning. The emission of total organic solvents in dry cleaning plants
in tons per 100, 600 residents per day was reported to be 0.54 by the Los Angeles
County Air Pollution Control District and 0.53 by the Bay Area Air Pollution Con-
trol District, as of 1963. (R-14, page 32) Witha population of 340, 000 the emis-
sions in Ventura County are 1.8 tons per day. .

-

Pesticides. The emissions of Organic solvents from pesticides isdiscussed
on page 67 of this report,

Waste Disposal (Open Burning)

Burning Dumps. Two cities in Ventura have burning dumps, Santa Paula
and Fillicre., the refuse of approximately 16,600 Suita Faula residents and
1,000 residents of the outlying area, and of approximately 5,500 Fillmore regi-
dents and 500 residents of the outlying area are burned in these dumps. As-
suming four pounds ofrefuse are burned PEI person per day, the weight of refuse
burned in the dumps averages 46 tons per day. (R-135, pages 13-14, R-16, page
18, and R-17, pages I1-27, 47, 49) Emission factors and emissions of air pol-
lutants from the combustion of refuse in burning dumps are listed in Table XLI.

TABIE XLT

FMISSION FACTORS AND EMTISSIONS FOR ATR POLIUTANTS FROM
THE COMBUSTION OF REFUSE IN BURNING DUMPS

rouar s | eavs
OF REFUSE ) DAY)

Hydrocarbons and Other Organic Gases 1435% 0.3
Oxides of Nitrogen ag Nitrogen Dioxide 0.6 Q.01
Cxides of Sulfur as Sulfur Dioxide L2 0.03
Carhen Monoxide 300¢ 6.9
Particulate Matter . 47 1.1

R-18, page 134,
R-lgo : . : .

Estimated to equal the emission factor for a single chazber
incineraton. (R~3, page 34) :

o op
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Backyard Burning. Approximately 165, 000 city residents in Ventura County
live in areas where refuse is taken to dumps with landfill operation. Most of the
refuse of 140,000 residents of rural and unincorperated arcas is disposed of hy

Posloaasd Voorn ay

According to the records of the Ventura County Fire Department 16,702
burning permits were issued last year, but burning at a distance of 500 feet from.
any vegetation does not require a permit.

Assuming that there is four pounds of combustible refuse per resident, and
approximately three pounds of this is burned, an average of approximately 210
tons of refuse per day areburned in Ventura County. Estimated emission factors
and emissions of air pollutants from backyard burning are given in Table XLII.

TABLE XLII *

RMISSION FACTORS AND EMISSIONS FOR ATR POLLUTANTS
FRQ{ REFUSE DISPOSAL BY BACKYARD BURNING

OF REFUSE) DAY)
- ' _ Hydrocarbons and Other Organic Gases 142 ‘ 1.5
Cxides of Nitrogen as Nitrogen Dioxide CeSP 0.05
Oxides of Sulfur as Sulfur Dioxide 0.8? 0,08
Carben Monoxide : 300° 32
Particulate Matter o - 1504 : 16
: 1{}-18 page 134 and R-19,
o R-20 page 47, R~21 and R-3, page 35,

FEstimated to equal the emission factor for a single=ohamber
4 inciperator, (R~3, page 34)
’ R=224 .

Incineration. Although the exact number of single or multiple chamber in-
cinerators in Ventura County is not known, the amount of refuse disposed of by
this method appears to be small compared to other burning methods,




Agricultural Sources

Cron Debris Burnina. The extent of agricultural burning in Ventura County

v paviem s e O mes yafoeenl v ior abveained heevhe Unjversivy of California Exten-
giap Yorvice in aorriCUILRIal DLrGRT SUIVeYE T Datila Loresra, ern, and River-

side Counties and by conversations withlocal agricultural authorities. It is esti-
mated that an average of 80 tons of prunings and removed trees and seven tons of
* field and truck crop stubble are burned daily in Ventura County. There were
47,650 bearing acres of orchard crops and 65,261 bearing acres of field and
truck crops in Ventura County in 1965. (R-23)

Assuming the emission factors for agricultural debris burning are similar
to those for backyard burning as complied by the United States Public Health
Service, (R-3, page 35) estimated emissions of pollutants from agricultural
burning in Ventura County are given in Table XLIII. '

TARIE YIIIY

ESTIMATED EMISSION FACTORS AND EMISSIONS FROM

AGRTOJLTURAL BURNING IN VENTURA COUNTY, 1966
EMISSIONS
POLIITANT | (mz;:;%gs&gw Pgﬁggi}?’l‘ ggoﬁ'rgr
PER TQN OF FEFUSE) FER DAY)
Hydrocarbons and Other Organic Gases 142 0.6
Oxides of Nitrogen as Nitrogen .

Dioxide ‘ 0.5 0,02
Oxtides of Sulfur as Sulfur Dioxide ' 0.8 0.03
Carbon Monoxide - ' 300° 13
Particulate Matter _ _ 150 6.5 .

2 R-].gc
b Assumed to equal the emission factor for single charber
ineinerators, (R=3, page 34)
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Orchard Heaters

- A survey made in 1962 by the Ventura County Department of Agriculture

showed there weredl, 865 orchard heaters ith return stackes ond 170,329 heaters

. . T T e S T e e . e . i O 7 " T AP,
L Lt A S e e L L S G i U WA S T S

Ceunty agriculmural Comtinssioaer, here Were APPTUMIINIGLELY LHE SAaME number
of each of these two types of heaters in the county as of May 1966. There are
approximately 700 wind machines in the county.

Based on information obtained from records of some of the growers for the
winters 1955-1956 through1965-1966 it is estimated that the heaters are operated
an average of 3 to 4 hours per night of firing, and are fired an average of 5.5
nights per year, for a total of approximately 20 hours per year. Approximately
3/4 of a gallon of fuel is burned per hour per heater. Assuming an average of
2/3 of the heaters are in operation during the year, the quantity of fuel burned
averages. 2,130,000 gallons per year, 390,000 gallons per might of firing or
5,840 gallons per day averaged over the year.

- From data obtained from some of the citrus grove operators and from.in-
spection of heaters in other groves, estimates were made of the numbers of three
types of orchard heaters located in the county. The estimates of the emissions

“factors for carbonaceous particulate matter from these heaters are based on the

unpublished results of tests conducted by the Los Angeles County Air Pollution

Control District and by inspection to determine the state of condition of the heat-
ers. _These emission factors are shown in Table XLIV.

TABLE XLIV

EMISSION FACTORS FOR CARBONACE(XIS PARTTIC
MATTZR FROM ORCHARD HEATERS IN ’v"z}l-!‘l"i-;g gbmlﬁs

| _ ESTDMATID EMTSSTONS
% OF HE _ OF CAIBONACEQJS
TYTE ATER PARTTCULATE MATTER
(GRAMS PER MINUTE)

NUMBER OF HEATEZRS Per Heater | All Heaters
Return Stack 20
Listed in Rule 130eaf, LACAPCDL 40:8g8 o ' %g,oogg
Listed in Rule 1304, LACAPCDL 83,000 6.0 493:000 '
Total | . 213,000 548, 000
1

‘Los Angeles County Air Follution Control Districte (R=-24)

- " s
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Evaporation losses according to the operators of some of thelargest citrus
Roldings in Veorama Jounty ord anproximately two zallons of fuel per heater dur-

-

Caopd Nov smber when

R
o !

(he heaters are reiilled,  Svaporotion loreds duTiorIng ~oviod from the naddle
of November to early March (the period during which the heaters are normally
fired) are estimated to be 1/4 gallon per heater. Total evaporation losses of
hydrocarbons are 480,000 gallons per year, or 1,730 tons per year, based on a

fuel weight of 7.2 pounds per gallon.

The quantity of emissions of sulfur dioxide from the operation of the or-
chard heaters was calculated by assuming an average hydrogen sulfide content
of the fuel of 3/4 of one percent, based on information obtained from users of the

fuel oil.

Oxides of nitrogen emission from the combustion of the fuel are considered
to be negligible due to a relatively low temperature of combustion.

Emission factors for hydrocarbons from the combustion of the fuel are not

available, but such emissions are probably low compared to hydrocarbon losses
from evaporation,

 Totalemissions of air pollutants from the use of orchard heaters in Ventura
County are shown in Table XLV, : ' :

TABLE X1V

. EMISSIONS OF ATR POLLUTANTS FROM THE USE
OF ORCHARD HEATERS IN VENTURA COUNTY

EMISSICNS
(TONS PER DAY)
POLIUT ANT Per Day
Averaged
Per Day Over
of Firing | The Year
Hydrocarbons ' na 4,7
Oxides of Nitroden n |- n
Oxides of Sulfur as Sulfur o
Dioxide C 24 C.4
Carbon Monoxide na na
Particulate Matter S0 1.4

na Not available.
n Negligible.
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These emissions are based on the amount of orchard heating firing during
the winters from 1955-1956 through 1965-1966. Air pollution emissions from
orchard heater firing during winters of the grverity eccurring in 1936-1937 and

'(_’1__!_(::“_1(:-:1‘, PRy ;“, oo F

Cllimalis LELLL L TN SR Le ., Ve 1T IOy -

erly cicarcd and adivsros oo B 0T s, in VITING Counly, of the types
listed under Rule 130 e and f of the Los Angeles County Air Pollution Control
District, do not have carbonaceous particulate matter emissions exceeding the
one gram per minute figure included in Chapter 2, Division 20, Section 24251 of
the State of California Health and Safety Code, applying to Air Pollution Control
Districts. Experience has shown that under severe frost conditions, when legal
restrictions are not in effect, these heaters are not kept sufficiently clean and
properly adjusted to have emissions of carbonaceous particulate matter under
one gram per minute. During the most severe winters, standby heaters, some
of which are as much as 35 years old, are used which have very high particulate
matter emissions because of ajr leakage around the lids. -

Pesticides. Approximately 30, 000 gallons of Xylene-type organic solvents
are used yearly in pesticides used in Ventura County, With a density of approx-
imately. 7.2 pounds per gallon, the average daily emissions of organic solvénts
from pesticides are 0.3 tons per day.

Plowing and Tilling. The dust emissions from plowing and tilling are very
difficulr to estimate quantitatively but these operations are most likely to cause
maximum emissions during times of high winds or dry soil conditions.

Other Sources of Emissions

Freeway and other road construction and housing development activity are
occasional sources of dust emissions. No data is available on which to base
estimates of the amounts of dust emitted from these sources.
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VEGETATION DAMAGE
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TABLE XLVI

GENERAL AREAS WHERE PLANT MATERTAL WAS EXAMINED
FOR DAMAGE BY ATR rOLLJT.IITS
VENTURA COINTY 1965

IOCATION DATE OF OBSERVATION
"Sent 20 | Cet 9 | Cot 25 | lov 22 | Des 22
Simi ' x x x - x
Thousand Oaks and Cone jo x x x x x
Oxnard
Rice Road and Colonia x x x x x
West Rozd and Doris Street x x x x x
Hueneme and Saviers Road x = B x x
Huenemne and 0Olds Road x % x x x -
Hueneme and Wood Road x x x x x
Wood Road and 5th Street - x x x X
Ventura :
Ventura Freeway and Buena
Vista Avenue - x - x x
. . Ventura Avenue - x x 4 X
Foster Fark : - x - - x
Caltview . - x x x x
0Jai x x x - x
Ventura-3anta Pauls
Foothill and Kimball - - - x -
Foothill and Wells Road - - - x -
Wells and Telegraph - - - x -
Foothill and Willowby - - - x -
Limoneira Headquarters - - - x -
Foothill and Fillmore Street - - - x -
éanta. Paula x x - - -
Fillmore - - x '_x x
Piru
Route 126 and Howe Roa2d x x x x x
Saticoy ' ' '
Vineyeri Avenue _ .- - - - X
. Moorpark - - - x - -
Y
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COMMON NAME OF DAMAGE
SCIENTIFIC NAX Ozcone | Pan
Petunia Petunia hybrida x zxx
Beet T
Sugar Beta vulgaris 0 xx
Table. Beta vulgaris 0 | =x
Swiss Chard Beta vulgaris ciola 0 0
' Tomato Lysopersicon esculentum 0 | =
Spinach - Spinacia oleracea xx x
Lettuoe Iastuca sativa
Butterhead - v} x
Salad Bowl 0 x
Bronze (Great Lakes type) 0 | =z
Cos or Romaine 0 xxx
Pepper . Capsiouwn frutescens :
Chili 0 0
Bell v} 0
Radish Raphanus- sativus x x
Oniaon Allium cepa x o
Cabbage (Chinese) Brassica periinensis 0 x
Orange (Valencia) Citrus sinensis x | O
Lemon Citrus Limonia x 0
Avocado Persea americana xx 0
Troyer Citrange (Citrus sinensis x Poncerus . = | O
_ trifoliata) _
Barley Hordeuwm vulgare 0 0
Wild Oat Avena fatua 0 x
Little Ieaf Nettle Urtica urens 0 XXX
Dwarf Meadow Grass Poa annua x xxx
~ Cheese Weed Malva parviflora x 0
Sow Thistle Sonchus arvensis o xx
Lomba Quarters. Chenopodiwn album 0 =

Iight damage.
Moderate damage,
Heavy damage.

Hilvo

Notet

No damagde observed,

For deéfinitions, see next page.
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Explanation of "Light", "Moderate”, and "Heavy" Damage in Table XLVIL.

o st ttesn Yaperas of (b mlemt i i loze vhen 10 percent of the leal

arcs covered by fosionsl LICTT G2INEed Wale Bk b ZHpUSTod 1D CRSRE
economic loss to crops except possibly in the following Two exampies:
(1) In the case of leafy vegetables, if the timing of the air pollution epi-
sode was such that it occurred when the crop was ready for harvest, the
wholesaler mightdowngrade the quality of the crop because of appearance
or the grower might incur added expense because he had to remove dam-
aged leaves or portions thereof in special processing. (2) In the case of
flower crops, light damage would be expected to adversely affect the re-
tail sales of sensitive plants, such as petunias.

Moderate - Three to six leaves damaged and up to 30 percent of leaf area affect-
ed. Or, fewer leaves damaged and up to 50 percent of the area af-

fected.
Heavy - More than six leaves damaged and more than 50 percent of the area af-
fected. Or, fewer leaves damaged and almost 100 percent of the area
affected. '

Moderate and heavy damage could be expected to cause some economic
Joss to all crop plants but the amount cannot be assessed accurately with
the assay methods used. Loss weuld bo incurred from one or move of
the following effects: reduced growth and yield, delayed maturity, reé-
duced flower and seed set, accelerated leaf drop, poor appearance, O
loss of a marketable crop. -

Avocado and citrus fruit are not usually damaged but the leaves may be
marked, causing them to drop prematurely and thereby interfering with
tree growth and fruit production.

Spinach and several varieties of lettuce suffering from moderate to heavy
damage at the time of harvest may be unmarketable. Earlier damage
may retard growth, thereby reducing yield and delaying maturity.

Economic loss in crops such as tomato may occur from sun scald due
to leaf destruction as well as from suppression of growth and production.

The above explanation refers to the follow-

ing five maps:
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- o | o . METEOROLOGICAL MEASUREMENTS
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alr momiioring sites w obialn Jdete O Lif wenlaoilon U olin 3.3 aad 16 assist
with the interpretation of air monitoring data. When high concentrations were
recorded at any of the several stations, supplementary meteorologic data were
obtained from military and civil airports as well as from the Weather Bureau
office at Los Angeles Airport. This enabled special study of the meteorologic

conditions accompanying these occurrences.

Because data were not available on the height of the inversion in Ventura
County, profile measurements of temperature and humidity were made by means
of aircraft ascents from near the surface to 6, 000 feet above mean sea level. A
total of 270soundings were made on S4days during the period June 1 to December
31, 1965. These were made during 90 flights above the coast west of the city of
Oxnard, and above Simi and Fillmore.

The accompanying map shows the locations of the wind and air monitoring
stations, '

Surface Wind Measurement

. Three types of wind instrument were used during the survey. Four instru-
- mc&ats wexe Medel CI-€ analegue strip chart recarding wind sets manufactured
by Climet Instruments, Inc., Sunnyvale, California. The sensors consisted of
a lightweight 3-cup anemometer having a starting threshold of 1.5 mph, and a
balanced wind vane with a dampingratio of 0.3. The recorder was a two-channel
Esterline Angus which was driven by a translating unit. Direction range was 0
to 360° and speed range was 0 to 50 miles per hour. These instruments were
located at the stations in Ojai, Oxnard, Simi, and Thousand Qaks.

The instrument at the station in Ventura was also manufactured by Climet
Instruments, Inc. Essentially the same types of sensors were used as with the
CI-6 system, except that the electrical design of the wind vane transmitter was
different. This wind measuring system produced a digitally printed record of
the miles of wind flow in each of the four standard compass quadrants. Print-out
of data occurred automatically once each hour. '

Instruments at the stations at Foster Park and at Santa Paula were quite
simple. The sensors were a 4-cup anemometer (contacting type) with a starting
threshold of 2.1 mph. The pulse output was linear up to a wind speed of 50 mph.
The vane shaft operated an eight-sector switch with a rolling-type contactor.
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Output from the anemometer was a 6 volt D.C. pulse train with each pulse equiv-
alent toa 1/60 mile of wind. The vane switch contacts were connected together
in oppoging cTouns of three, The interveniry contaors were loft unconnected.
The oo v idvane swiion foiveres snulse 1l one of oo Gvnin DL Gl elee -
mechanical counters, One counter totalized the up-valiey wind ilow and the other
the down-valley flow. The boundary conditions at each point of measurement in
the two valleys were so sharply defined that use of the instruments as totalizers
of up- and down-valley flow was believed adequate. The counters were read at
0800 and 1600 PST daily except that the counters at Santa Paula were read also
at 1200 PST. This provided wind flow data for 24-, 16-, and 8-hour periods ex-
cept that at Santa Paula the data for the 8-hour period was resolved into two

4-hour periods.

At all stations the sensors were mounted on 30-foot masts. With the ex-
ception of the Foster Park station all masts were mounted on flat roofs. At
- Foster Park the mast was based at ground level alongside a small, flat roofed
utility building. The anemometer heights above ground were 90 feet at Oxnard,
48 feet at Ventura, 42 feet at Qjai, 30 feet at Foster Park, 50 feet at Santa Paula,
48 feet at Simi, and 45 feet at Thousand Oaks. In each case the sites were amply
separated from obstructions which could contribute significant aerodynamic ef-
fects. ' ' '

Diurnal summaries for the prevailing direction(s) of average wind speed
are given for each month during the survey in Tables XLVIII through LII for five
of the stations. Shown also in these tables are the number of days during the
month when the average wind speed during each designated nour was iess ibain &
tniles per hour. The average daily wind speed and 24-hour integrated wind flow
(in miles) is given also,

_ The data from the wind-gaging stations in the Ventura River (Foster Park)
and Santa Clara River (Santa Paula) Valleys are summarized in Figure 12. The
data are shownby month as average daily cubic miles of wind flow up- and down-
valley below the 500-foot elevation. The cross sectional area of each valley be-
.low the 500-foot level was computed from a contour plot. The average daily wind
flow in each direction was multiplied by the cross sectional area in each case to
obtain the 24-hour volume rate of flow. Appropriate corrections were made to
the original data to make the results summarized in Figure 12 a meaningful rep-
resentation of the average daily air volume moving up or down each valley below
the 500-foot level. The average daily wind flow up- and down-valley by month is
given in Table LIII for 24-hour, 16-hour, and 8-hour periods at Santa Paula and
Foster Park except that for Santa Paula the data for the 8-hour period are shown
for each 4-hour period. ' :
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TABLE XLVIII

- VENTURA COUNTY AIR POLLUTICN SURVEY
) oo o DAILY AVERAGE WIND SUMARY AT CXNARD
- JUNE, 1965-MAY, 1966

\ ey

Pr O R

BY MONTH 0000 | 0200 | 0400 | €600 | oaoo“} 1000 | 1200 | 1400 | 1600 | 1830 | 2000 | 2200
. T ) 1 | T i
June, 1965 Average Daily !"iles, 176; Average Speed 7,4 mph
Prevailing Direction W | KE | NE/E NE | SW/wW | SW/W W W W W W W
Average Speed (mph) 5.0 4,8 4,3 4,6 5.7 8.8 | 10.4 | 11,3 | 10,8 8.5 6.2 4,6
Mmber of Dnys< 6 mph 15 20 22 22 13 o 0 0 o 1 13 20
July, 1965 Avarage Inily Miles, 158, Avemge Speed 6,6 mpn
Prevailing Direction | WAM | WAW | WAW | NWA W W W Wl MWA | NWA
Average Speed (mph) . 4.1 3.7 4,0 4.0 5.4 8.‘ 10,0 11.2 11,0 8.0 | 4,91 4,7
~ Pumber of Days< 6 mph 27 30 28 15 7 1 0 0 0 0 21 24
August, 1965 Average Inily Miles, 168; Averzge Speed 7.3 mth
Prevailing Direction | W/SW EME | EAE | ENE | W/SH W W W W | WAM | WAW | W/SH
Averege Speed (mph) 4.6 4.4 444 4,8 5.6 9,1 | 11.2 | 11l.8 | 11.1 | 7.0 4,9 4,9
tiumber of Days <6 mph 24 25 23 21 15 o 0 0 0 8 21 22
~ September, 1965 Avamge Daily Files, 173; Average Speed 7.2 ngh
Prevailing Direction EME , E/NE E 5/SW | SN | W/SW W WAL | NWpM | NE/E
Average Speed (mph) 4,5 4,6 Sel 6.0 640 9.4 | 11,4 | 11.8 | 10. B 70 5.2 4,8
humber of Days <5 mph 25 23 21 19 20 2 0 0 ol & 2k 22
October, 1965 Averaze Daily Miles, 163; Average Speed 6.5 mph
Prevailing Direction | NE/E | NE/E | NE/E NE | NE/E | WAW W W W w | meAr |- NEN
Average Speed (mph) Go0 5e3 6ol 6.0 Sed 6,9 9,8 | 10,3 9.4 6.0 4,1 Sa4
umber of Days <56 mph 16 18 15 15 1 13 0 0 o] 19 26 20
* Noverber, 1965 ' Average Daily Miles, 171; average Speed 7.1 mzh
Pravmiling Directlon NE/E | NE/E | NE/E | NE/E NE/E 5/E H/.: W W | EM | EAC| NE/E
. Averange Speed (mch) 6.7 | 607 | 6a9 | 740 | Ged | Te7 | 5.2 | 84T | 7.3 5.5 B30 6.9
Yumber of Days <6 mph 13 14 10 1o 13 g 1 2 8 l 20 | 17 l 15
Deserber, 1965 Average Daily Miles, 175; Averase Speed 7.3 mph
Prevailing Direction NE ; MNE NE NE', NE | NE/E | W/S | W/SH ) WAW | NAE | NE/E NE
Average Speed (mph) 7a3 8,0 746 7.9 | 7.6 7.1 B.2 8,5 645 5.3 6.4 7.0
Number of Days <6 mph 9 5 10 5 S 13 6 3 19 22 15 8
January, 1966 Avernge mily Miles, 175; Average Speed 8,1 mph
Prevailing Direction NE NE = NE NE KE | NE/E S /i HW/k Wd /W | NWAT NE/E NE
Avorage Speed (mph) 846 8.9 847 8.3 B,7 747 9,0 | 10.1 8.1 5.3 6.3 7.6
Mumber of Days <5 mph 7 4 6 6 5 16 6 1 11 21 | .16 8
February, 1966 Average Daily Miles, 17953 Avermge Speed 7.5 mph )
Prevailing Direotion NE NE NE NE | NE/E | E/SE | W/SW | W/5W W | WAW | E/NE NE
Averagza Speed (mph) 7.1 6,9 6,9 7.1 6.8 Te2 9.8 10.8 8.6 5.1 S.8 6.2
Number of Days< 5 mph 11 7 6 6 9 12 3 2 6 17 18 16
March, 1966 Average Deily Miles, 166; Avernge Speed 6,9 mph
Prevailing Direction | NE/E NE/E NE/E NE/E | NE/E SaM | W/SH | W/ST , W/Sd | WANW | NWAM NS ANE
Average Speed (mph) 5.2 4,9 | 5.6 Se? 5,6 8.1 | 10,4 | 10,8 9e3 7.0 5.2 5.1
Number of Days < 6 mph* 18 21 18 12 20 6 0 1 2 10 16 19
*4 1/2 Days Missing : - :
April, 1966 Average Daily Miles, 166; Average Speed 6.9 mph
Prevailing Direction | NE/E | NE/E |NE/E |NE/E | SWA | W/SW | SWAY W W W | AW ! E/SE
Average Speed {(mph) 404 | 8.7 | 448 | 4.8 | 5.8 | 9.5 | 20,9 [1le4 | 10,6 | 7.8 | 443 3,7
Kumber of Dkys <6 mph 22 21 20 23 19 3 l 4] 0 5 24 26
May, 1966 ' : Insuffioient Inta
Prevailing Direotion :
Average Speed (mph) "
. Number of Days <& ogh




TABLE XLIX
VENTURA COUNTY AIR POLLUTIQN SURVEY
DATLY AVEPAGE WIND SUIMTARY AT VENTURA
JUNE, 1965-MAY, 1666

By Hourly Summry B-a.sed on SeHour Dats Groups

DIRFCTION

Prevailing Direction
Average Speed (mph)

July, 1965
Adugust, 1965

September, 1965
Prevailing Direction
Average Speed (mph)

October, 1965
Prevmiling Nimagkinn

" Average Speed (mph)

Hovember, 1965
Prevailing Direction
Average Speed (mph)

December, 1965
Prevailing Direction
Average Speed (mph)

Jammary, 1966

TRME (PST
AND SPEED (psT)

BY MONTH 0000 | 0200 | 0400 | 0600 | 0800 | 000 | 1200 | 1400 | 1600 | 180 | 2000 | 2200
June, 1965 '

Average Dally Miles, 122; Average Speed 5,9 mph
SW SH NW SW S Sn SW SW SW SW . NE
3.0 3.0 3.0 5.5 5.5 505 | 1042 | 10.2 | 20,2 4,9 4,9 4,9

| | Dafia Not Available; InstlrumentlBeing f}apund; L
) | } | .
Data Not Aweilsble; Instrmument Being -Repaired, I
o | | ! I | { ]
| Aversge Daily Miles, 1225 Average Speed 5,1 mph
NE NE NE RE.| SE |SE/SM, sW SW SW sW NE NE
263 | 2.5 2.5 S.1 5.1 Sel| 9.2 9.2 _ 9,2 3,7 | 3.7 3.7

wF NE R i SE swl s s su NE NE NE
3.1 3. 3,1 | 5.2 5.2 5.2 7.1 71| 71| 3.0] 2.0] 3.0

Data Not Available

Deta Not Available

" Prevailing Direction NE NE NE NE NE | NE| sW S SH NE NE NE
Average Speed: (mph) 606 | 6o6 6e6 | 6.3 | 6,3 6.3 7.1 | 7.1 I 7.1 ' 6.0 I 640 l 6.0
Pebruary, 1965
Prevailing Direction NE NE NE NE|  KRE sW S SW W KW NE NE
Average Speed (mph) 5.1 | 5.1 501 | 5.5 | 5.5 | 5.5| 8.2 | 8.2 I 8.2 I 4,9 l 4,8 | 4,9
Merch-May, 1966 - | | ' | . Dats Not Available | | \ \
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TABLE L

VENTURA COUNTY AIR PSLLUTICH SURVEY
DAILY AVEPAGE WIND SUMMARY AT OJAI
JUNE, 1965-MAY, 1966

- Y I

B v 0000 | 0200 | 0400 ] 0600 | 0800 | 1000 | 1200 | 2400 | 3600 | 1600 | 2000 | 2200
]

June, 1965 : . Avere.ge Dr.ily Miles, 99; Average Speed 3.6 mph
Provailing Direction | W/SW | W/SW | S/SW | S/SW | SW/S | SU/d | SW/MW | SW/H | SW/H | W/SW | SWM | VBL
Avemge Spaed (m;:h) 2.2 247 244 2.6 3.6 S84 6.9 7.6 6.3 5.0 3.3 2.2
Numbor of Dnys <6 mph* 27 27 27 27 27 16 3 3 3 18 28 28
#2 1/2 Days Missing .

July, 1855 Average Daily Miles, 110; Average Speed 4.6 rmrh -
Prevailing Direciion |[NE/SE SW y NAME | - SE SW W W SW SH
Average Speed (mph) 240 243 2.4 2.7 3.8 6.2 Be5 8, 8 7.3 5.1 3.3 243
Mumber of Doys < 6mph* 28 28 28 28 27 6 0 0 1 20 29 29
%2 1/2 Toys Missing

Augnst, 1965 ) Average Inily Miles, 1043 Average Speed 4,3 mph
Prevailing Direction N/E | E/S ,SE/SW |SE/SW | S/5W W W W W W | WS | S/sH
Average Speed (mph) 2.4 2.4 24 | 246 3.7 | 5.9 8.1 77 5.0 4,6 3.0 2.3.
Number of Deys<. 6 mph 3l 31 31 31 29 4 (v} 0 o] 15 3l 3l

September, 1965 Average Dnily Miles, B88; Avera.ge Speed 3,7 mph C

. Prevailing Direction | N/NE | NAT | NAE , N/E | S/5W | SW/W W W | W/Sd | N/E| NANE.
Avera.ge Speed (mph) 1.8 1.9 2.0 2.0 .O 4.9 7-0 7.3 5-1 3.4 2'4 2.0
Yunber of Deys <6mrh* 28 28 28 28 28 21 3 3 5 28 28 28
*2 1/2 Days Missing

October, 1965 ) Averags Inily Miles, 92; Average Speed 3,8 mph
Prevailing Direction N N N Ny S/SW } SAM | S/ W, S/ | N/RE | NAE N
Avera.ge Speed (mrh) 2.2 2.4 2.3 2.7 2.6 5.6 7.5 7.4 5.4 2.9 2l3 2.0
Number of Days< 6 mph 31 31 31 31 N 21 4 2 17 31 31 31

Novenber, 1965 : Average Daily Miles, 83; Average Speed 3.4 mph
vevalling Dircction wo ::,’::: ! “IA:P. htd f_[l!‘ NE,’E W W'N F'.'w./‘u W W,N'E N/NE NME
Average Speed (mph) 2.7 2.4 2.6 2 6 3.0 4.3 5.3 5.8 4.2 2.8 3.0 2.7
Number of Inys <6 mph 27 28 30 29 27 25 18 11 27 28 25 27

December, 1965 Average DMaily Miles, 71; Averzge Speed 3,0 mph
Prevailing Direction | N/NE | NANE | NAE N, NANE | E/SE SW , SW/M | W/SH | NE/MN NE | NANE
Average Speed (mph) 2.3 2.5 2.1 242 2.1 3.0 4,2 4.8 345 2,9 3,0 246

* Number of Deys < 6 mph 30 30 30 30 30 29 .27 19 27 28 29 29

January, 1966 Average Daily Miles, 86; Average Speed 3,6 mph
Prevailing Direction | NAIE | NAE | NNE  N/NE | NE/E | S2/S SH , SW/d | W/SH | NEMN | N/NE | NEN
Avernge Speed (mph) 3.5 2,9 2,8 2.6 2.4 4,2 S.4 5.8 4.3 2.7 2.7 3.4
Number of Ieys <6 mwph 28 27 28 29 29 28 22 14 27 29 28 27

February, 1966 Average Daily Miles, 78; Average Speed 3,3 mph
Prevailing Direction | NAE | N/ANE | N/NE A NEN E/S SW/S  SUp | SHAY | SWM | NEAT | NEA | NEM
Avermge Speed (mph) 2.2 241 1.9 2.0 2.4 4,0 6.4 645 Se6 2.7 2.3 2.3
Number of Deys < 6om* 26 26 26 26 26 25 14 8 16 25 25 25
*3 Days Missing - 1

March, 1966 Avernge Daily Miles, 97; Average Speed 4,0 mplv
Prevailing Direction | NE/M NAE NMNE NEN | SE/S | SWMW  W/SW , W/Sd | W/SW | W/N | NEAN | NaAN
Average Speed (mzh) 2,5 247 246 2.7 3,1 5,2 73 7.9 68 3.8 2.6 2,2
Number of Days <6mph* 29 29 29 28 29 23 5 3 7 25 29 29
*2 Inys Missing '

April, 1965 ' " Avermge Dnily Miles, 104; Average Speed 4,3 gph
Prevailing Direction | NANE [B/NE | N/E | NE/E | SW/S | SWM | W/SW | SW/W | SWM  W/SH | W/SE | NANE
Average Speed (mph) 2,2 242 2.4 2,2 3,9 6.2 7.9 8.0 7.0 4,4 2.5 2.5
Number of Days <6 mph 29 30 . 29 30 28 15 1 2 6 27 29 .29

Yy, 1966 . Insufficient Iata

Prevailing Diprection
- Average Soeed (mph)
Number of Days <6 mpgh'
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TABLE LI

" VENTURA COUNTY AIR POLLUTION SURVEY
DAILY AVERAGE WIND SUMMARY AT THOUSAND OAKS
JUNE, 1965-MAY, 1966

! Tl oD,

0000 | 0200 0400 | 0600 | 0800 | 1000 | 1200 1400 1600 { 1800 | 2000 2200
June, 1965 Average Inily Miles, 133; Avernge Speed 5.6 mph
Prevailing Direection SE SE SE SE , SE/S W W W W W WAM  SE/S
Average Speed (mph) 4.2 4,8 4.6 4,1 4.7 S5e7 7.9 9,3 8,9 6.9 4,3 4,2
Number of Days <6 mph 23 19 19 | 23 23 13 0 1] 1 7 22 23
July, 1965 Average Daily Miles, 146; Average Speed 6,1 mph
Prevailing Direction bos SE SE , SE/S W NWA MW NW W N NN SE

Average Speed (mph) . | 4a9 | 5e0 | 468 | 406 | 45 | 7.0 | EuB | 9.6 8,7 640 | 3.6 | 4.5
. lhaber of Deys <6mp* 17 18 20 22 24 4 3 1 1 9 29 21
*4 leys Missing
August, 19€5° : Average Daily Miles, 1443 Average Speed 6.0 mph
Prevailing Direetion SE SE SE SE S/SE , MW/ | WAW W NW - NW  NE/E SE
Average Speed (mph) 5,01 6,1 | 404 | 4.5 | 47| 6.4 | 9.4 | 9.9 8.8 | 5.3 ¢ 3.0 | 4.7
Number of Days <.&mgh 20 13 22 22 25 6 ] 0 0 15 30| 20
September, 1965 Average Daily Miles, 171; Average Speed 7,1 mph
Prevailing Direction SE SE SE SE  S/SE  WAW WAW WAW W NWAM  NAW  SE/E

Avera.ge.Speed (mﬁl) 646 648 6.3 6.6 | 6.2 6«6 9.1 10.4 9.4 6.6 447 5.3
Number of Days <6 mph|{ 10 9 9 11 11 11 4] 1 o] 6 23 21
Ootober, 1965 . Average Dajly Miles, 171; Average Speed 7.1 mph -
Prevailing Direction SE SE SE SE S WM Nw MW MW N/NE SB SE
Avemge Speed (mm) 7.1 7.0 5.9 7.7 6.5 7.1 8.8 9.4 B.O 5.0 5.4 6.6
Number. of Days <6 mph 6 6 8 6 12 1o 2 0 0 26 22 13
Nevrember, 1965 ' Average Daily Miles, 187; Average Speed 7.8 mph .
Prevailing Direetion SE SE SE Sk . Sp/S  SH Wi whui - W N/RW o) se
Average Speed (mrh) 781 7.8 | o4 ] 7.9 ] 7.7] 7.8 | 9.1 | 9.5 8.2 | Bed | 6.9 | T3
Number of Deys <6 mph 8 11| Bl 6| 5l' SI '.i| 2 SI :al '.'.GI ]
Dacember, 1965 Average Daily Miles, 189; Average Speed 7.8 mph
Prevailing Direction 5E SE SE SE SE s WS W/S MAE E/SE SE SE
Average Speed (mph) 748 7.8 8.1 7.9 | B2 7.6 T4 9.0 ) 6a7 7.0 7.7
Number of IDnys<Brph* s 6 4 6 -2 8 10 2 8 12 12 5
*1 1/2 Ieys Missing
Jamary, 1966 - Average Daily Miles, 194; Average Speed 8,1 mph
Prevailing Direction SE SE SE/S SE/S SE/S S WAM WAM NW/MW  NEAN S2/E SE
Aversge Speed (mph) 8.6 | 943 8.5 0.4 B2 8,2 9.0 8,7 1.7 6.0 6e7- 748
Number of Inys <6 mph 7 3 6 6 5 9 4 5 8 19 18 7
February, 1966 Average Daily Miles, 173; Average Speed 7.2 mrh
Prevailing Direction SE SE/s SE/s SE S/SE W/S WAW W  WAW NEN E/SE SE
Averange Speed (mph) 7ol Totd 7.1 7% 6.8 6,7 8.2 9.8 703 5.7 5.6 6.0
Number of lys <6 mph| 8| 8 7 6| ] 14 5 1 721 10| 18| 16
March, 1966 * Average Ihily Miles, 1603 Average Speed 6,7 mph '
Prevailing Direction SE SE SE SE  S/SE  SW/S WAM WAW WAW N/E SE/E SE
Average Speed (mph) S5e7 6e2 6.1 | 6.3 6al 643 8,5 8.8 B 5.4 5.5 5.6
Number of Imys <6 mph 13-1° 10 i6 13 16 25 "6 3 6 I 24 | 20 17
April, 1966 Average I=ily lMiles, 133; Average Speed 5,5 mph
Prevailing Direction SE S8 SE/S SE/S S/SE £ W W W MA  EAE SE
Average Speed (mph) 4.8 Se3 4.7 | 4e3 4,6 603 8.4 8.9 7.9 4,7 3.2 4,0
Number of Days <6mh* | 17 12 15 17 l 21 | 17 l 3 1l 2 22 26 24
*3 Ioys Missing '
lh:,:, 1966 _ e Insufficient Data
rrevailing Direction . E .
Averasie Spead (mph) ' | . .
Nimber of Days <6 mph _
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TABLE LII

VENTURA COUNTY AIR POLLUTICN SURVEY
. . : DAILY AVERAGE WIND SUMMARY AT SIMI
JUNE, 1965«MAY, 1966

- . P

BY MANIH | oooo ozool 0400 | 0600 | 0800 | 1000 | 1200 j 1400 j 1600 | 1800 | 2000 | 2200
f ? t Y * 1 ~ 1 1 i
June, 1965 Average Daily Miles, 112; Average Speed 4,7 mph _
Prevailing Directicn E NE E E W W S 5W W W SW E-
Avel“a.ge SWEd (mﬁ‘l) 2.3 2.6 2.4 2'8 3.7 5.0 7.4 B.B 8.1 6'1 3.8 2.6
Number of Deys <6mph* 24 24 24 24 24 20 10 3 5 14 24 24
_*6 Ieys Missing .
July, 1965 - Average Mmily Miles, 108; Avernge Speed 4,5 mph
Prevailing Direction 5 E = E SW W W W W W S E
Average Speed (mph) 262 | - 261 2.1 1,9 3,2 6.0 847 9.1 7.8 5,1 - 2,4
Thumter of Inys< & mph 30 30 k) 31 3 12 3 1 ¥ 17 31 30
August, 1965 ) Average Daily Miles, 108; Average Speed 4,5 mph
Prevailing Direction |EAE | EANE | BAE | EAE | W/SHW W w W Wl Wy wWE E
Average Speed (Mﬁ") 244 2.5 2-5 245 3.2 6,0 8.9 9.4 7-8 4.5 201 2.5
Number of Days < 6 mph 30 30 30 3l 31 10 1 o] o 25 k) 30
September, 1565 Average Ieily Miles, 114; Average Speed 4,8 mph
Pravailing Direction | ENE | E/NE | NE/E | E/NE SH/S | SWM sw/u SWAM | SWA ) MM | NE/E | ENB
Average Speed (mph) 3.3 3,4 3.6 3,0 4,4 5.8 749 B.E 7.3 3.8 2.7 3,1
Humber of Days <6 mph 28 26 28 27 25 19 6 2 5} 28 30 30
Oetober, 1965 Average Dailly Miles, 127; Average Speed 5,3 mph
Prevailing Direction |E/NE y E/NE | E/SE | E/SE § NWAE | &i/S | W/5U W WSW | wA | EAE
Avernge Speed (mph) 4,1 4,5 4.5 4.5 5.2 6.5 8,1 8.3 6,9 3.3 4,1 3.9
. Thmber of Days<6 mph 27 24 24 22 23 18 7 2 12 28 25 21
Hevenber, 1965 Average Da.:l.ly Miles, 135; Avernge Speed 5.6 mph

freveiling Directien wo | NE/E |WEfe | Ne/R  NR/E | R/S | S/5T | S/S41 S/SW | NE/E | NZ/E | NE/E
Average Speed (mph) 4.4 | 4.9 | 4.55| 5.2 4.9 | 6.9 | 7.5 | 7e9] 647 | 8e4| 5.0 | 5.0

Bunter of Dugs <o mih 28 24 22 3z i 22 | 18 12 | 9 6 20 23 23
. December, 1965 Aversge Dnily Miles, 198; Averzmge Speed 8,2 mph
Prevailing Direection |EAE | NE/E | ENE | E/NE . S/SW , S/Si | SW/S | SW/S SW/s ENE NZ/E ENE
Average Speed (mgh) 545 6,3 6.1 6,5 7.0 B.4 B0 8.0 643 5,9 6.2 643
Munmber of Days <&émph*| 18 19 16 17 .14 11 8 8 15 15 14 14
*3 1/2 Days Missing . :
Jarmary, 1966 ’ Average Daily Hiles, 2283 Average Speed 9,5 mph
Prevailing Direction |E/NE | E/NE |EMNE | NE/E | E/ME| N/E | N/Z | N/E| N/E | NE/E | EAE | EAE
Average Speed (mph) 77 7.2 8.7 9.2 9.7 | 11,0 | 11,8 | 10,8 8.9 743 8.5 9.1
. Number of Dnys <6mph*
*8 Inys Missing
Februwry, 19266 _ Station Shut Domn for Repmirs
Prevailing Direction
Average Speed (mph)
Number of Days <6 mph
Yerch, 1966 : Station Shut Down for Remirs
Frevailing Direction -
Average Speed (mph) ' I I |
Humber of Inys <6 mph
April, 1966 _ - Insuff{icient nta
Prevailing Direction . : :
Average Speed (mph) I I I l l
.o ‘Humber of Days <6 mph .
My, 1966 . Insufficient Data
.. . Prevailing Direction . -
Average Speed (mph) : . _ ' '
Yunter of Days <6 mph
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TABIE LIII

VENTURA CQUNTY ATR POLLUTICN SURVEY
AVERAGE DATLY WIND FLOW UP«2ND DOWN=VALLEY
FOR 24-HOUR, 16~HOUR, AVD 8=~HGUR PERICDS AT FOSTER
PARK AND SANTA PAJLA PIUS THE TWO HALVES OF
THE 8=-HOUR PERIOD AT SANTA PAULA
JUNE, 1965 THROUGH APRIL, 1966 (psT)

PLACE 24 HOURS 16 HOURS 8 HOURS 4 HOURS 4 HOURS
AND - ENDING 0800 | ENDING 0800 | ENDING 1600 | ENDING 1200 ENDING 1600
MONTH ‘
Up | Pom | Up | Down Up | Down Up | Dowmn Up | Down
SANTA FAULA ) ' -
June, 1965 211 6 113 2 o6 1 42 <1 54 <1
July, 1965 167 6 72 3 82 <1 42 <1l 50 0
. T August, 1965 163 7 69 7 95 <1 38 <1 57 0
September, 1965 | 125 32 75 24 71 18 22 12 49 6
Cetater, 1985 87 87 27 64 56 29 21 20 35 9
November, 1965 62 65 21 52 39 20 14 13 25 7
. Iecember, 1503 o0 27 2 [0 24 53 12 33 11 20
Jenuary, 1966 43 141 Q 99 31 45 6 32 25 13
February, 1966 43 130 12 95 32 45 10 28 22 17
March, 1966 92 89 38 59 56 32 18 20 38 12
. April, 1966 129 41 55 | 28 756 13 30 12 46 1l
FOSTER PAREK
' June, 1965 169 10 91 S 89 (o]
July, 19635 149 S 63 2 83 0
August, 1965 137 3 55 4 80 0
September, 1965 | 104 41 29 49 62 3
October, 1965 71 102 16 86 - 52 6
November, 1965 62 a7 35 77 32 1
December, 1965 22 151 3 49 17 26
January, 1966 35 132 6 106 27 22
February, 1966 44 104 10 84 29 16
March, 1966 83 61 27 57 53 8
April, 1966 100 43 35 43 60 S




N i maaaaa

Upper Air Temperature Measurement

A stordnri asrocTanh was vgse in vhr 2irovafr ascents o mensure temper-
ature and humidity profiles. Soundings were made during the period beginning
June 9 and ending December 21, 1965. This period was selected for two reasons,
Inversion records from the Pt. Arguello and Santa Monica Airport indicated that
the inversion base elevation was of greatest interestduringthe last six months of
the year as far as air pollution was concerned. Secondly, by limiting the mea-
surement to a six-month period, the number of soundings that could be made each
month would ¢onstitute a reasonable sample. (The average number of days per

month when soundings were taken was approximately nine with a range of5tol1l),

The soundings were made by North American Weather Consultants, Goleta,
California, under contract with Ventura County. The field operations were di-
rected by Mr. Sidney R. Frank. Ninety percent of the soundings were made be-
tween 0300 and 0430 PST and between 1500 and 1630 PST. To permit comparison
with upper air data from radiosonde stations at Pt. Arguello, about 80 miles
northwest and at Santa Monica, about 45 miles southeast of the Ventura Airport
the aircraft ascent was normally made at about 550 feet per minute (about half
the ascent rate of U.S. Weather Bureau radiosonde balloons) from near the sur-
face to 6, 000feet above mean sea level near the Ventura County Airport and near
the town of Fillmore. The sounding over Simiwas made by descendingfrom 6, 000
feet to near the surface at rate of aboutl, 100%cot per minuss. Cerroctions were
applied to the data to compensate for dynamic heating of the aerograph temper-
ature sensor (bi-metallic strip). A few of the soundings were made at ascent or
descent rates of 250 feet per minute. Except for increased detail in the temper-
ature profile, there appeared to be no appreciable advantage in the lower ascent
or descent rates as far as the objectives of this survey were concerned.

The data from the aircraft sounding program are shown in Table LIV.
Where ground-based inversions are shown (A7) is the difference between surface
temperature and the temperature top of the inversion. -

Monthly averages of the above parameters were computed from upper air '

data taken at Pt. Arguello-Vandenberg and at Santa Monica-Los Angeles Airport
for the same days and times as aircraft soundings were made. These are com-
pared graphically with the averages of similar data from the ascents made over
the Ventura Coast. Figures 13 through 19 show the spatial distribution along the
coast relative to an arbitrary distances scale of the average inversion base and
top at approximately 0300 PST and 1500 PST.

Figures 20 through 26 show for each month the relative distribution of the
inversion from the coast to the interior relative to an arbitrary distance scale.
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The comparison is made using the monthly averages of the elevation of the in-
version hies

. 2 top for Venmra Ceast, Fillmore. and Simi. During September,

U

e the inland stations

b invareior CACUTIENCES,

Lol =

L P [ B SRS .-

at 1500 080, the average givan 1o 108

«08=




TABLE LIV

VENTURA COUNTY AIR POLLUTION SURVEY
DATA FROY AIRCRAFT SOUNDING PROGRAM OVER THREE Locu:ous
JUIE-DECRMEER, 1965

Ventura Coast : ‘ Fillmore Simi

ANSA}‘EEUR (Elevation: 15 Meters) (Elevation: 150 Meters) (Elevation: 250 Meters)
OF SOUNDING Inversion Temperaturs | Inversion ’ Temperature { Inversion Tempereture
Base Inversion | Difference Hse Inversion | Difference Base Inversion | Difference
Elevatian | Thicimess | in Degrees Elevation | Thicknesa | in Degrees | Elevation Thickness | in Dezrees
(meters) | (meters) | Centigrade (meters) | (meters) | Centigrade (meters) | (meters) | Centigrade
June 9 0300 1160 360 1.7 1379 220 1.3 1280 430 2,2
1500 560... . 540 3.8 . 910 550 3.0 690 500 2.7
15 0300 960 180 0.3 1360 120 Oul 1390 130 0.3
1500 1040 160 0.5 1360 270 1.0 1300 120 0.6
26 0300 1280 50 0.2 1620 220 1.6 1480 330 0.7
1500| 1280 400 0.6 1370 220 0.6 1110 140 0.9
27 0300 180 658 0.8 150 1190 3.7 250 725 3.8
1500 760 90 0.9 610 210 0.5 610 150 1.4
28 0300 230 620 4,8 230 900 4.0 370 610 2,4
1500 180 480 Seb . No Inversion 500 260 0.8
Average 0300 762 374 1.6 946 528 2.2 ] 954 457 1,9
1500 764 334 243 1062 313 1.3 842 234 1.3
July 20 1500 305 485 4.0 610 150 0.6 380 180 1.5
21 0900 330 930 3.8 610 530 0.5 220 160 1,1
. 1500 180 600 4.0 . 950 130 0.6 610 460 1.3
22 1500 430 450 ) 4,4 690 540 1.1 590 480 1,5
23 1000 305 825 5.0 500 570 2.4 305 550 2.7
1500 370 545 7.1 820 2890 2,9 595 425 3.3
26 1000 1110 aso 1,0 1070 320 3.3 200 - 350 1,6 .
) 1500 810 410 0.8 930 150 1,2 760 530 1.4
27 0900 60 1330 3.5 © 730 o050 0.7 460 700 0.8
1500 60 1070 39 980 1lap 0e5 No Irversicn
28 U0 210 Gau Sat 330 740 0.9 460 1 430 Ted -
1500 210 370 8.6 5680 150 0.7 430 390 g
29 0300 90 640 8.0 170 760 T8 340 160 3.2
i 1500 30 1100 4,7 260 430 2.7 310 360 _ 1,2
30 0300 80 560 3.6 430 580 0.5 760 110 0.2
1000 15 340 2.3 940 80 0.8 1100 150 0.1
Average 0300 85 600 Se8 300 670 4,2 550 135 1,7
: 1500 299 629 4,7 728 . 251 1,3 525 404 1.7
August 8 1500 15 701 9,0 No Inversion 445 152 . 0.5
: 10 0300 43 472 6.0 - 262 015 4.8 250 36 Se5
1500 25 736 - 4,5 609 201 0.5 456 153 1,2
11 0300 25 203 3.5 150 280 0.8 381 153 0.5
16 1500 228 408 1,8 5681 208 ) 1,5 No Inversion
17 0300 281 707 3.5 177 866 2.8 250 842 4.4
1500 357 305 1.0 662 48 0.3 662 353 0.3.
18 1500 €35 558 3,2 1040 305 1,9 689 248 0.8
19 0300 662 762 3.8 607 561 2,8 B&3 256 1.0
1500 327 360 4,7 784 . 287 1.4 504 293 1,7
20 0300 484 402 5.0 33 461 3.7 273 103 3,6
1500 153 905 2.4 No Inversion 453 .. 209 1,2
25 0300|. 336 1108 3,8 239 7097 2.6 1306 |- 457 1,0
1500 329 ‘963 4.4 ool 139 1.2 481 964 0.4
“Average 0300 305 608 4,3 294 |- 632 2.9 555 308 2.7
1500 258 617 3.9 795 - 198 1.1 527 339 0.9
September 18 0300 402 360 1.7 965 352 1.4 508 254 - 2,0
- 20 0300 15 137 7.0 150 50 8.4 250 360 9,8
. : 21 0300 15 135 7.2 150 765 6.4 250 207 9,1
1500 152 61 1,3 o Inversion No Inversicn
22 0300 15 595 4,0 150 | 765 ] 5.5 - 250 | 207 | 10,0
1500 102 558 3.3 - No Inversion No Inversion
23 0300 15 845 7.5 - 150 * 663 6,7 250 510 8.5
1500 169 593 - 4,7 712 203 - 0.2 504 502 1.3
24 1500 435 508 5.5 794 3/2 2.0 485 356 2,0
25 0300 476 . s44 | 543 305 1067 3.8 305 75 3.8
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VENTURA COUNTY AIR POLLUTION SURVEY

DATA FRQM AIRCRAFT SOUNDING PROGRAM OVER THREE LOCATIONS

JUNE-DECEMBER, 1965

LOCATIN
- i i or oo s VELevnUiint Lil sloTar) (Zlevatinn: 23D lleters)
G sl Inversion Temperaturs | Inversion Tezperature | Inversion Temparature
Base Inversiem | Difference Base Inveraion | Difference Ease Inversion | Differencs
Elevation | Thickness | in Degrees | Elsvation| Thiclkmess | in Degrees | Elevation | Thickness | in Degreas
(meters) | (meters) | Cantigrade (meters) | (meters) | Centigrade| (meters) (metera) | Centigrde
September 27 1500 1551 152 3.3 1703 102 3.0 1246 508 3.0
28 0300 788 153 0.0 1703 102 0.5 No Inversicn
. 1500 885 50 0.5 1443 102 1.0 935 564 0.2
29 0300 15 135 2,0 150 460 5.8 250 106 5,0
1500 345 189 0.5 - No Inversion 331 269 0.0
30 0300 15 - 392 10.5 150 104 11.8 250 156 11.1
Average 0300 195 366 T 5.0 430 481 5.6 289 314 7.4
1500 520 380 247 1183 190 1,6 700 500 1.3
October 1 0300 15 290 745 150 207 10,2 250 207 8.2
: ‘19 0300 15 747 6.5 150 662 B.8 250 207 B.5
1500 152 555 4,2 610 152 1,0 506 256 0.3
20 0300 15 135 940 150 460 11.5 250 104 10.0
1500 152 153 0.8 No Inversion No Tnversion
21 0300 15 135 9,2 150 | 100 | 9.8 250 55 10,0
1500 Ko Inversion _ No Inversion No Imversion
26 0300 15 442 ‘B8 150 618 } 10,8 250 | 207 ] 9.2
1500 150 354 3.5, No Inversion No Inversion
27 0300 15 644 9.0. 150 1 613 12,8 250 - 207 13,0
1500 146 223 6e2 No Inversion . 518 55 1.0
Averege 0300 15 401 843 150 467 10,7 250 165 9.8
1500 150 321 3.7 610 152 1.0 512 156 0.7
Nevember 2 0300 15 137 3.7 150 463 S0 250 W80 7.8
- 1500 itz 458 2.5 457 10 1,0 - 457 | 4ot l (V1)
. 3 0300 15 490 4,5 150 710 I 10,0 250 360 843
£ 1s0¢ g2 255 1.8 o Inversion NOo Inversion :
9 0300 256 245 0,0 150 | 210 | 7.0 250 | 207 8,2
15001 457 104 0.4 No Inversion No Inversion
10 0300 610 256 0.0 150 I 259 4,6 2% | 212 | 5.0
1500 6.0 408 1.3 817 250 0.8 No Inversion
29 1500 No Inversion No Inversion Ne Inversion
30 0300 15 135 4,2 150 260 Se7 250 | 207 | 7.2
- 1500 360 18 0.5 561 105 0.5 No Inversion
Avernze €300 182 253 2,5 150 380 6,5 250 294 73
1500 346 248 1,2 612 158 0.8 457 458 0.3
December 1 0300 15 138 6,3 150 356 1,5 250 104 8.5
1500 305 49 1.6 No Inversion 250 210 4.7
2 0300 15 293 6.5 150 | 405 | 8,8 250 104 B.9
1500 98 207 1,0 No Inversion No Inversion .
3 1500 152 305 1,0 250 207 2.4 402 561 1,0
7 0300 15 295 4,0 150 660 7.0 250 104 8.1
1500 152 342 . 1.7 549 100 0.0 1016 50 0.0
14 0300 15 - 137 4,0 150 417 3,3 250 365 5,0
17 0300 15 89 5,0 150 307 6.3 250 305 5.8
1500 713 98 0.0 1353 123 0.5 1220 201 0.5
21 ¢300 15 290 7.0 150 398 8.6 250 315 9.2
avernre 0300 15 207 5,5 150 424 6.9 250 21e 7.6
1500 284 200 1.1 7 143 1,0 722 258 1,8
-
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METEOROLOGIC FINDINGS

Suriace Wind Couditions

Both diurnal and seasonal variations in the sea and land breeze pattern are
evident in the wind data from the seven air monitoring sites. Figure 12 illus-
trates, in bar graph style, the relative amounts of up-valley (sea breeze) and
down-valley (land breeze) wind flow on an average daily basis and a seasonal
basis for the Foster Park and Santa Paula stations, These data represent partic-
_ularly channelized wind flow. In Foster Park the magnitudes of the wind flow
are less because the chanuel is coupled with the mountain-terminated Ojai and
Santa Ana Valleys. The flow up and down the Santa Clara River Valley repre-
sented by the Santa Paula data reflect the increased air flow through a channel
that is coupled with a vast interior area (the Mojave Desert). ' :

The Thousand Oaks and Simi stations, which are located in interior valleys
that end at mountains, have pronounced drainage wind patterns which are intér-
rupted by the daily arrival of the sea breeze during the late morning hours. In
winter the sea breeze reaches these interior stations for only a few hours in the
afternoon. '

The stations on the coastal plain are almost completely dominated by on-
shore winds in summer. In winter, land breezes reaching e coasial pilain are
usually yuiie light, Off-shore wind flow duc o large-ceale barometric pressure
gradients produce a scouring effect on all valleys and flood the coastal plain.
This involves dry interior air which is made even drier by the katabatic effect
along south and southwest facing mountain slopes. On one of these occasions
the down-valley flow at Santa Paula was 433 miles of wind during one 24-hour .
period which is equivalent to an average wind speed of 18 miles per hour.

Variations in the depth of the marine air layer beneath the subsidence in-
versionhave a marked effect on how the topography influences the air moving in-
land. Figure 27 shows a streamline map of the sea breeze flow inland when the
marine air layer is deep (2,500 to 3,000 feet). Except for the influence by well -
defined channels, the sea breeze streams towards the interior without much
hindrance. Figure 28 shows a streamline mapwhen the sea breeze was confined to
a relatively shallow marine air layer (1,000to 1,500feet). Underthese conditions
channelization by the principal topographic features is more pronounced.

Light winds for extended periods ordinarily are conducive to the occurrence
of air pollution episodes. When the oxidant concentration was at or above the
adverse level (15 pphm) at the various air monitoring stations, the average wind
speeds were between 6 and 10 mph. The following table shows a comparison of

-
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wind speeds at five stations during the specified number of hours when the oxi-
dant concentration was at or more than 15 pphm. The station at Simi had no
adverse ovidant experience and is inciudad {nihe table for sake of completeness,

TABIE LV

AVERAGE WIND SPEED DURING
ADVERSE OXIDANT OCGURRENCES

NUMBER
. OF HXURS AVERACE MILKS
STATION OXTDANT PER HOUR PRINCIPAL
CONCENTRATION | FOR SPECIFIED WIND .
15 PPEM . HOORZ DIRTZSPION
Ventura 37 6.0 w
Qjal 44 7.7 W
Thousend Qaks 67 : 7.7 W to NW -
Simi : 0 - - ;
Santa Paula . 20 0.4 sw
- »
-
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Inversion Conditions
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Moum:am range which lies to the north of the mhab1ted valleys of Ventura County
is knowr to have extensiveinfiuence on theinversion. Previous studies by Edinger

of University of California (Los Angeles)* and by Meteorology Research Inc.

(Altadena)** have shown that the inversion is subject to considerable variation in
height and strength because of the interaction between the winds-aloft and the
Santa Ynez range. These studies which mapped the inversion in two dimensions
along a transect using aircrait fittéed with fast-response temperature measuring
equipment, showed that the inversion layer has an undulatory spatial distribution
depending on the directions and speeds of the winds-aloft relative to the Santa
Ynez range orientation.

The data obtained at Fillmore and Simi during aircraft soundings must be
viewed as a more or less instantaneous sample of an inversion which continually
is undergoing changes in structure by virtue of local influences of terrain features.

There islittledoubt that the subsidence inversionlayer slopes upward from
the coast of the Ventura Plain toward the interior.

‘The inversion data gathered during this survey suggests that it may persist
over the interior in the afternoon during June, July, and August. The rather
small temperature differences through the inversion suggest that degradation
due to solar heating is a significantfactor in reducing the ability of the inversion
to restrict local vertical motions in the atmosphere in the interior of the county.

Additional deterioration of the inversion over the easternmost end of the
Simi Valley and the Santa Susana Mountains and Simi Hills probably occurs. This
is caused by a zone of convergence which exists over these mountains and the
western edge of the San Fernando Valley due to opposing air flows arriving via
the Simi Valley and the San Fernando Valley, This zone of convergence has been
documented by Edinger of the University of California (Los Angeles)¥**

*Edinger, J.G. and L. Myrup, The Observed Modification of the Structure of

the Marine and Inversion Layers by Terrain Features, (Part LI of "Variability

of Low Level Thermal Stratification over Coastal Terrain Features"), U.S.
Weather Bureau Contract No. CWB 9666, Department of Meteorology, University
of California (Los Angeles), 1961.

**Meteorology Research Inc., Report (unpublished) under com:ract to Pacific

Missile Range, 1963,

***Edinger, J. G. and' A. Helvey, The San Fernando Convergence Zone. Bull,
Amer, Meteorol. Soc. 42(9), 626-353, September, 1961,

LY
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During the fall and winter months the subsidence inversion weakens, and
on a large percentage of the afternoons over the interior of the county there is
no inversion. The frequencv of eround-hased nocturnal inversions in the interior
\qlu e f‘j:‘-"x’“.&_gl_\ \‘r'f’-\ 1’ {_1_{‘ nIr “;r N ‘::1:- R ka R ._"_w'n.f'\'--w

in rho ghejtered

(Jiail (._,.d Tie 0T YOIV S, It NDCTUN LA CrounU S hh e ld .ili'.‘;;..'i".";'i-'"))'.:; C4n pecoume in-
tense during the early morning hours due to the combined effects of radiational
cooling and the drainage winds from the surrounding mountain slopes. On every
clear night during fall and winter, pollutants from local sources would be held
close to the ground under these inversion circumstances,

A log-probability plot of the June to December inversion experience over
‘the coastal part of the Ventura.{Oxnard) Plain is shown for the early morning
-(0300 PST) and the afternoon (1500 PST) in Figure 29. At 0300 PST more than
50 percent of the inversions were at or near the surface during the late fall and
winter months. A more normaldistribution is typical of the afternoon (1500 PST)
inversion during this period. Fifty percent of the inversion bases are at eleva-
tions less than 200 meters (610 feet). Thirty percent lie between 200 and 600
meters (1, 830 feet)and the balance between600and 1, 400meters (4, 600feet). The
continuity of the inversion along the southern California coast (see Figures 13
through 19 in the previous section) is shown by the comparison of soundings
above the coastline near Oxnard with those at Point Arguello and Santa Monica.
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FIGURE 29
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ANALYSIS OF FOUR AIR POLLUTION INCIDENTS -
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showed a clearly-defined encroachment by air pollution from the Los Angeles

area. A nocturnal landbreeze* whichtransported pollutants from the Los Angeles

area out over the seaward area was confirmed from 3-hourly U.S. Weather

Bureau maps. Streamline analysis of the 3-, 5-, and 10-thousand foot wind pat-

terns showed the development of a cyclonic eddy above the Santa Barbara Channel
beginning about 0400 PST on January 29, By the morning of January 30 this pat-

tern had persisted aloft for 24 hours and caused a low pressure depression to

form over the Channel. The sea-level map for 0400 PST (U.S. Weather Bureau)

confirmed this, There existed, then, a pattern in the barometric pressure dis-

tribution which prevented the normal influx of fresh marine air flow into the

Santa Barbara Channel. Northward movement of the accumulated pollution over

the seaward area west of Los Angeles began when a local sea breeze began moving
on-shore during the late afternoon, the polluted air layer enveloped Ventura and

Santa Barbara., Hourly weather observations from several coastal stations show-

ed lowered visibility (less than 3 miles) following the late afternoon onset of a

weak, local sea breeze,

P R
L L S M P R ¢

‘ Similar observational data were gathered for assessment of the October 6,

1965 incident. As in the case of the January 30 situation, the first indication of
a departure from the normal circuletion pattira was aoied t the 2, C00 foot level
by 12300 PST, Octoher 5. A amall cyclanic eddv cirenlarion appeared above the
Santa Barbara Channel which produced a low pressure depression along the coast
by the early evening hours of October 5. As in the case of the January 30 epi-

. sode, the October 5 and 6 situation prevented the normal flow of fresh marine
ajr into the Santa Barbara Channel, The way was open for northward encroach-
ment of the off-shore polluted air layer. With the onset of a weak sea breeze
the polluted layer was borne onshore into Ventura County.

*Such a condition develops fairly regularly during the winter (and fall) season.
Due to the abrupt change in coastline orientation from roughly north-south at the
western edge of Los Angeles to an east-west orientation lined by the Santa Monica
Mountains, a boundary condition exists which generally confines the pollution
carried by the nocturnal land breeze to the seaward area south of the Channel
Islands, The degree to which the northern boundary of the off-shore polluted
layer can encroach beyond its usual position depends on wind conditions in the
Santa Barbara Channel. Unless some change occurs, inthe meso-scale baro-
metric pattern to exclude the normal flow of marine air into the Santa Barbara
Channel after passing Point Conception, the off-shore polluted layer does not

- penetrate northward to the Channel Islands.
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- The hourly weather observations taken at Oxnard Air Force Base indicate
that the sea breeze reached that point at about 0940 PST. Visihilitv subsequently

R
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and Santa Paula stations reported peak concentrations of 26 pphm oxidant in the
afternoon. Hourly observations taken at Santa Barbara Airport showed that there
was no well-defined sea breeze nor any abrupt lowering of the visibility, Refer-
ence was made with the noon observation at Santa Barbara that the visibility was
lower than the station visibility to the east due to haze, P, Mugu and San Nicolas
Island both reported shallow fog throughout the 6th of October. This would sug-
gest that the low depression occupying the Channel area was small in extent but
still provided an opportunity for the encroachment of polluted air from south of
the Channel Islands. ‘

-On January 25, 1966, the meteorologic situation previously described oc-
curred again., The low pressure area over the Santa Barbara Channel, though
weak, provided an opportunity for sSmog reactants over the seaward area to move
northward along the Ventura coastline. The sea breeze began moving on-shore
about 1100 PST and the oxidant concentration began to rise. The adverse level
(15 pphm) was not reached until 1400 PST. It persisted above this level until
1700 PST. Evidently, the sea breeze succeeded in carrying the smog reactants
to Santa Paula where the oxidant remained at the adverse level (15 pphm) for an
hour and 10 minutes beginning at 1530 PST. A similar meteorologic condition
occurred again on April 24, 1966, when 35 pphm peak oxidant concentration oc-
curred at 1:30 p.m. in Ventura. -
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DISPERSION CHARACTERISTICS OF THE VENTURA ATMOSPHERE

Thedivarsiee of yvalios SLIUS. ariinTirines sed o LIS AN s i llin s wind s
. ) v . : ;

Plexs S0 COVONIenl 10 Gesciihie severs OIS T sithin (he cianty. It
should bhe kept in mind, however, that these boundaries are a discussion conve-
nience and are not meant to convey discrete discontinuities in the lower atmo-

sphere.

The six zones chosen are shown on the accompanying map of the southern
half of Ventura County, They are identical with those used in the 1956 TIeport on
pollution potential of Ventura County prepared by North American Weather Con-
sultants. " In the light of the data gathered during this air pollution survey (1965-
1966), there appeared to be no reason to change the zone designation. These
Same zonings will be used also as the basis for discussion in the section of this
report dealing with pollution potential. '

The two most important meteorologic parameters affecting pollutant dis-
persion in the atmosphere are ventilation by the natural wind and turbulent mo-
tion, which is a function of wind speed, atmospheric stability and aerodynamic
roughness of the surface over which the windis flowing. These factors and their
interaction with topographic fearures are the basis of this discussion of disper-
sion characteristics.

Zone I - This area comprises ahout two-thirds of the copcta! plain, Itis
considered separately because the nocturnal land breeze experienced originates
mainly from the Simi Conejo Valleys via the Camarillo (Pleasant) Valley. (See
Figure 30) ' '

This area differs from that of the northern third of the plain due to more
variability in the beginning time of the daily sea breeze.

The strength and depth of the sea breeze varies from day to day. A weak
and shallow sea breeze penetrating the coastal plain will result in a more pro-
longed transition period affecting the southern and casternmost parts of Zone [.
Some idea of the relative occurrence of light winds can be had by comparing the
percentage frequency of light wind (less than 3 mph) at the Oxnard monitoring
station, Oxnard Air Force Base, and Point Mugu Naval Air Station, Respectively,
these percentages are 1 to 3 percent, 17 to 27 percent, and 18 to 36 percent.
Stagnant air conditions are considerably more likely in the east and south parts
of Zone I than in the northwestern parts where wind speeds of 3 to 6 mph occur
17-to 33 percent of the time. These conditions prevail between sunrise and 1000

- to 1100 PST. '
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Inversion data obtained during this survey shows that the sea breeze layer

‘was 500 feet or less durmq onset of the sea breeze approx1mately 7 percent of
the rime ard 10D rfew : : St
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I are characterized by shallow layers of marine air, Lubpersxon 1S poor under
these circumstances.,

After the sea breeze is fully developed dispersion is improved due to in-
creased turbulence, faster wind speeds (3-12 mph), and increased mixing depth.
During the period May through August these conditions prevail almost da1ly be-
tween 1000 or 1100 PST and 2000 ox 2100 PST,

Zone IT - This zone includes the interior valleys bounded on the north by
South Mountain and Ozk Ridge, by the Santa Monica Mountains on the south and
by the Santa Susana Mountains and the Simi Hills on the east.

g

The valleys included in this zone are influenced by local winds which drain
from the surrounding mountain slopes during the night time hours. These con-
ditions prevail in all seasons and dominate most of -the hours before noon and
after 6 p.m. in the winter season. These local wind condmons prevent penetra—
tion of the sea breeze during nocturnal hours,

During the sea breeze season when the marine air layer is shallow (1000
feet or less) channelization of the wind-flow by the valleys is at a maximum.
Channelization of the winds and shallow mixing volume, limit the dispersal of
pollutants. When the marine air layer is relatively deep (more than 1000 feet)
the effect of the mountains on flow of wind is diminished. Wind-flow is usually
stronger and the mixing volume is greater. Under these conditions dispersion
characteristics are greatly improved.

The work of Edinger of U.C.L.A.* indicates that in the extreme eastern
parts of this zone the opportunity for upward dispersion increases because of the
convergent flow between the Ventura sea breeze and the San Fernando Valley
breeze. This contributes to better dispersion of pollutants. The zone of con-
vergence varies in its location depending on the relative strengths of the two op-
posing breezes.

'Zone III - This zone includes the extreme northwestern coastal plain and
the lower Santa Clara River Channel below Saticoy. During the active sea breeze
season (June 15 to August 15) the north easterly nocturnal drainage from the

*Ediﬁger, J. G. and R. A. Helvey, The San Fernando Convergence Zone. Bull.
Amer, Meteorol. Soc. 42(9) 626-34 September, 1961, '
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- Santa Clara River Valley seldom overcomes the south westerly sea breeze which
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allows a build-up of pollution to occur before the fresh sea breeze begins. When
the sea breeze develops slowly dispersion characteristics are poor for two to
- four hours during late morning or early afternoon.

Zone IV - This zone includes the Santa Clara River Valley east of Saticoy.
The Santa Ynez Mountains on the north side of the valley and South Mountain and
Oak Ridge on the south side, channelize the sea breeze flow to the interior.
There is a substantial flow of air through this channel because it is the principal
access to the interior desert area. The wind speed for the eight hours ending at
4p.m. averages 12 mph during the seabreeze season as measured at Santa Paula.
Dispersion in the lower part of Zone IV is good during the sea breeze season.

Due to an abrupt widening of the valley in the vicinity of Fillmore there is
local deceleration of the breeze. This change in width of the valley frequently
causes a counterclockwise circulation to be established in the mouth of the Sespe
Creek Valley. This curtails the effecnveness of other dispersion parameters
such as turbulence and mixing height.

Previous studies as well as upper air data gathered during this study indi-
cate that the inversion undergoes substantial changes in clevation depeling on
the exposure of the surrounding mountain ranges to the winde-glofr, When the
Santa Ynez Mountains provide alee side effect upon the inversion, the latter is at
a lower elevation than over the surrounding countryside, Under these conditions
the effective mixing height may be considerably less than at the threshold of the
Santa Clara River Valley or over the Oxnard Plain. Dispersion, thus, can be

lessened locally by these factors in the Sespe Creek- Fillmore area.

Zone V - The Ojai and Santa Ana Valleys are included in this zone since
they are sheltered and end at the Santa Ynez and the Sulphur Mountains., Ventila-
tion by the sea breeze is hampered during low inversion conditions. ‘The abrupt
broadening of the Ventura River Channel in the vicinity of Oak View causes a de-
crease in wind speed and diminished dispersion as the air flowing up- valley
spreads, .

With high inversion levels (1, 000 feet or better) fresh marine air is more
likely to enter into these valleys. Casitas Pass furnishes another access for the
Sea breeze as do the passes through the Red Mountain Ridge.

Due to the sheltered nature of these valleys the late fall and winter nights
are characterized by cold air drainage from the surrounding mountain ridges,
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... providing very stable atmospheric conditions. Dispersion is low and until a
drainage flow down the Ventura River Channel is established there would be very

Littls troaspor: of locally poperared Boliurion,

The lower ventura iver Lhannel 15 inciuded in this zone. During
summer time, low-inversion conditions, the flow of wind through the valley av-
erages 7 to 8 mphfor the daylight hours. Dispersion is hampered near the edges -

Loue VI -
Sluie v

. Dispersion is less during the fall and winter season. A period of transition
occurs almost daily between the cessation of the down-valley drainage flow and
the onset of the up-valley sea breeze. The light winds during these transition
periods coupled with the stable atmospheric conditions typical of the fall and -
“winter seasons result in poor dispersion during the morning hours, '
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