IV.D-1

SECTION IV.D. SULFUR DIOXIDE

SOURCES

Sulfur dioxide, unlike most of the pollutants emitted
in the South Coast Air Basin is not primarily attributable
to emissions from the motor vehicie. The major sources
are sulfur recovery operations and the combustion of sulfur-
containing fuels by power plants and heavy industry. As
with most contaminants, the concentration of sulfur dioxide
1s affected by meteorology as well as by variatioms in
emissions. A precise meteoroclogical index for this con-

taminant has not as yet been developed.

GEOGRAPHICAL DISTRIBUTION

In Figures IV.D-1 to IV.D-3 the annual arithmetic
mean sulfur dioxide concentrations are plotted for 1972,
1974, and 1976 on maps of the South Coast Air Basin.
Supplementary data, 1970-1976, are given in ‘Tables IV.D-I.
It should be pointed out that even the highest station
in the basin complies with the federal standard (annual
average S0,, 0.03 ppm). In 1972 and 1974 the high annual
average 802 concentration was in the coastal areas of Los
Angeles County, where there is a concentration of power
plants, refineries, and other industries. In 1976, this
area showed much lower concentrations. A high was observed

at Fontana, which is close to Kaiser Steel. (Difficulties
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with the instrument at this station leave some questicn
as to the validity of the data.)
In Figures IV.D-4 to IV.D-6 the number of violations
of the state one-hour standard {one-hour average 5022:0.50
ppn) for 80, in 1972, 1974, and 1976 are given. This
standard is almost never violated in the South Coast Air
Basin. One viclation occurred at Lennox in 1972 (Table IV.D-II).
Figures IV.D-7 to IV.D-9 show the number of violations
of the very stringent state 24-hour standard for 802 for
the years 1972, 1974, and 1976. The area with the greatest
number of violations is coastal Los Angeles County, except
for 1976, when the greatest number of violations occurred

in an isolated pocket around Fortana (Table IV.D-III).

SFASONAL DISTRIBUTION

In Figure IV.D-10 the monthly average of daily maximum
one-hour average 802 is plotted for each month of 1976 at
six stations. These data are also shown in Table IV.D-1V.
The four stations in Los Angeles and Orange counties do
not show a consistent seasonal trend. However, Riverside
and San Bernardino have higher monthly average 802 concen-
trations during the summer months.

In Figure IV.D-"11 the number of violations per month
of the state 24-hour sulfur dioxide standard are plotted.
As with the monthly average of concentration, no consistent

seasonal trend is shown.
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DIURNAL DISTRIBUTION

Averages of sulfur dioxide concentration for each
hour of the day during summer 1976 and winter 1976-1977
are given in Figures IV.D-12 and IV.D-1%. At Anaheim,
Riverside, and San Bernardino there was a tendency to
have higher 802 during the day and very low or zero con-
centrations at night. Central Los Angeles and Lennox
had similar concentrations during the day; but the concen-
trations did not drop at night. Azusa had the lowest

daytime concentrations but did not drop much at night.

FREQUENCY DISTRIBUTIONS

In Figures IV.D-1% to IV.D-17 the frequency distri-
butions of daily maximum hourly average are plotted for the
years 1972, 1974, and 1976. The most marked change at
any of the stations occurred at Lennox, where 502 appears
to have gone down sharply. However, there is no clear
upward or downward trend for the South Coast Air Basin as

a whole.

TREND DATA

In Figures IV.D-18 to IV.D-35 several annual statistics
for sulfur dioxide are presented for the years 1972 through
1976 for representative stations. Table IV.D-V lists the
supporting data. At Lennox, Long Beach, and La Habra SO

2
concentrations have dropped during this period. Los Angeles
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and Anaheim have exhibited little or no change, while
San Bernardino has gone up slightly. The remaining stations
have insufficient data for determination of a trend.

Long term data (annuél average of daily ome-hour sulfur
dioxide maxima, 1955-1976) are shown in Table IV.D-VI for
stations in the Los Angeles Basin, where the highest con-
centrations of sulfur dioxide freguently occur. Similar
data, in terms of the annual maximum one-hour average are
given in Table IV.D-VII. The long term downward trend seen
at many stations may be attributable to the control of direct
S0, emissions (i.e. sulfur recovery plants) and to the limi-
tation of the sulfur content of fuels over this period. The
annual maximum one-hour average indicates a similar trend

at some stations; but virtually no consistent trend at others.

SUMMARY

The coastal areas of Los Angeles County which have had
the greatest number of violations of the standard and highest
annual mean concentrations of 502 have shown a downtrend
in 502 concentrations. At Lennox, the downtrend is known
to have occurred after institution of controls on SO2 enis-—
sions and is probably due to reduction of same. The slight
uptrend at San Bernardino, which is still insufficient To
cause violation of the stringent state 24-hour standard,

may be related to emissions in the Fontana area.
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ANNUAL ARITHMETIC MEAN, PPM

ZONE STATION

# Area ‘

METROPOLITAN ZONE 1970 1971 1972 1973 1974 1975 1976
001 L.A. 0.020 0.018 0.020 0.019 0.018 0.020 0.019
060 Azusa 0.018 0.016 0,017 0.018 0.015 0.015 0.010
069  Burbank 0.017__0.014 0,014 0.019 0.016 0.015 0.008
07 =~ WLA 0,014 0.01% 0.014 0.016 0.015 0.015 0,008
072 L.B. : 0.024 0.025 0.025 0.019 0.017 0.0291 0.015
074 Reseda 0.012 0.013 0.012 0.011 0.011 0.011 0.008
075  Pomona 0.014 0,01% 0,015 0.015 0.014 0.014% 0.010
076 Lennox 0.026 0.021 _0.029 0.026 0.020 0.020 0.017
080  Whittier 0.018 0.020 0.02% 0.025 0.019
081 Newhall 0.012 0.015 0.012 0.011
082 Lancaster 0.0056
083  Pasadena 0.015__0.016 0.016__0.015
084  Lynwood 0.021 0.019 _0.012
085 Pico Rivera '

SOUTHERN ZONE
3176 Anaheim 0.005 0.006 0.007 0.010 0.007 0.006 0.007
3177 La Habra ) 0.010 0.008 0.011 0.012 0.008 0.008 0.006
3185 Costa Mesa 0.008 0.010 0.009 0.009 0.006
3186 EIl Toro 0.002
3188 San Juan Capistrano
3189 Laguna 0.006
3190 Los Alamitos - 0.006 0.012 0.010
3191 Santa Ana Canyon

EASTERN ZONE, RIVERSIDE
4137 Palm Springs
4139 Indio
4140 Prado Park
4141 Hemet
4144 Riverside 0.007 0.007
4149 Perris
4150 Banning
4151 Temecula
4152 Elsinore

EASTERN ZONE, SAN BERNARDINO
9151 San Bernardino 0.007 0.008 0,007 0.008 0.008 0.010 0.008
5155 Barstow ’ -

5165 Redlands
5168  Victorville
5173  Chino
5174 Upland

. 5175 Upland (ARB)

5176 Fontana 0.016 0.027
5177 Big Bear

5181 L. Gregory

5182 Yucaipa

5187 Needles

5188 Trona
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NUMBER OF DAYS VIOLATING STATE STANDARD (1-HR. AVG. SO, > 0.50 PPM) '
ZONE STATION

# Area 1970 1971 1972 1973 1974k 1975 1976
METROPOLITAN ZONE :
001 L.A. 0 0 0 0 0 0 o
060 Azusa 0 0 0 0 0 0 0
069 Burbank 0 0 0 0 0 0 o)
071 WLA 0 0 0 0 0 0 0
072 L.B. 0 1 0 0 0 0 0
074 Reseda o] 0 0 0 0 0 Q
075 Pomona 0 0 0 0 0 0 0
076 Lennox 1 1 1 0 0 0 0
080 Whittier 0 0 e 0 0
081 Newhall 0 0 0 0
082 Lancaster 0
083 Pasadena 0 0 0 o}
084 Lynwood 0 0 0
085 Pico Rivera
SOUTHERN ZONE
3176 Anaheim 0 0 o 0 0 0 G
3177 La Habra 0 0 0 0 0 0 0
3185 Costa Mesa 0 0 0 0 0
3186 El Toro 0
3188 San Juan Capistrano
3189 Laguna 0
3190 Los Alamitos o} 0 0

3191 Santa Ana Canyon
EASTERN ZONE, RIVERSIDE B
4137 Palm Springs
4139 Indio
4146 Prado Park
4141 Hemet
4144 Riverside 0 0
4149 Perris ‘
4150 Banning
4151 Temecula
- 4152 Elsinore
EASTERN ZONE, SAN BERNARDINO
5151  San Bernardino 0 0 0 0 0 0 0
5155 Barstow
5165 Redlands
5168  Victorville
5173 Chino
5174 Upland
5175 Upland (ARB)
5176 Fontana o
5177 Big Bear
5181 L. Gregory
5182 Yucaipa '
5187 Needles -
5188 Trona
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NUMBER OF DAYS VIOLATING STATE STANDARD (24 HR. AVG. SO, > 0.0k PBM)

ZONE STATION

# Area 1970 1971 1972 1973 1974 1975 1976
METROPOLITAN ZONE
001 L.A. 11 1 10 7 3 19 11
060 Azusa : L 0 4 5 0 1 0
069 . . Burbank 7 0 0 4 0 1 0
071 WLA _ 1 0 0 2 0 1 0
072 L.B. | 36 47 41 16 9 19 6
074 Reseda 0 2 0 0 0 0 0
075 Pomona 0 0 0 0 0 0 0
076 Lennox - 52 15 63 51 9 9 3
080 Whittier 14 22 34 3l 9
081 Newhall 0 0 P 0 0
082 Lancaster 0
083 Pasadena 0 0 0 o
084  Lynwood 5 4 0
085 Pico Rivera
SOUTHERN ZONE
3176  Anaheim . 0 0 0 2 0 1 0
3177 La Habra 0 0 0 0 0 0 0
3185 Costa Mesa 0 1 0 0 0
3186 El Toro 0
3188 San Juan Capistrano
3189 Laguna
3190 Los Alamitos 0 0 9
3191  Santa Ana Canyon 0 0
EASTERN ZONE, RIVERSIDE
4137 Palm Springs
4139 Indio
4140 Prado Park
4141 Hemet
4144 Riverside 0 o)
4149 Perris
4150 Banning
4151 Temecula
- 4152 Elsinore
EASTERN ZONE, SAN BERNARDINO
5151 San Bernardino 0 0 0 0 0 0 o)
5155 Barstow ‘ :
5165 Redlands
5168  Victorville
5173  Chino
5174 Upland
+ 9175 Upland (ARB)
5176 Fontana 10 49
5177 Big Bear
5181 L. Gregory
5182 Yucaipa
5187 Needles
5188 Trona
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Table 1lV.D=-¥1

SUMMARY OF ANNUAL AVERAGES OF DAILY

ONE-HOUR SULFUR DIOXIDE MAXIMA, [955-1978

Annual@) Averages of Daily One-Hour Sulfur Dioxide Maxima, pgm,
By Basin and Station
Year. Los Angeles Basin, by Stationd) gz‘i: Biv:ll
o o) o m om ) %) ) m s om | s e
[955 |.0u28 L0658
1956 {.059 .095 QU0
1957 |.060 -Qug® .076 .085? .063
1958 |.054 .035  .0505 .087 0604 .0u5
1959 }.038 .033 .08 .058 L0252 .028
1960 {.038 .026 .03 .0%9 .02
1961 |{.033 .023 .0 .059 .028
1962 |.026 016 019 .ou3 .0602 .026
1963 |.030 017 .03 .03 o7y 024
1964 {.021 .022 .02 .03 .0705 .023
1965 1.028 .029 .026 .058 .030% .030% .073 .026
1966 |.029 .035 .03 .073 .023 .033 .08 : .037
1967 {.036 .037 .03+ .063 .04 .030 .072 .033
{968 |.0u5 .033 .00 .082 .020 .028 .68 .ou7® .04
1969 |.037 027 .0 .061 018 .025 .053 .057 .027
1970 |.038 .038% .029 .026 .058 .07 .028 .090 0367 .026
1971 {.036 .08 026 .08 .073 .022 .023 .069 .073% .04S? .06
972 1.038 .03+ .027 .0® 073 .019 .028 .093 .054% 043 .03 .0233
1973 {.033 .03 .031 .08 .053 .06 .028 .073 .Quw4® 055 .026 .070% | .0i8
l97s |.031 .02 .027 .025 .04 .06 .026 .05I .031™ .05 .023 .02 .021
1975 1.033 025 .026 .05 .028 .051 .Q36° .058 .026 .038 .018

.05 . .053

l?'?gat'a aBr% ?gra gur?ezonl?y Bp%?'Zceo’ g?azio?zg1o§ f&p %:Jeir’ (?J%%ec-é.s-sors' (I)I'}# %he'gaarz a?'o 5. l?ol?aZs tﬁgxo 2
full year's data are available, averages are provided for available months. MNote that when only par-
tial years of data are involved. the averages will tend to reflect only seasenal and not annual
trends.

b) Exponents indicate number of months of data in the year involved. Unless otherwise noted {(underlined),
the number indicates the last "n" months of a fractional year.

¢} Mntelope Valley - no S0, Analyzer as yet.

d) Data for Station §9 in 1957 are for February and March and the last § months.

e} Data for Station 75 in 1959 are for January and February only.
f) Data for Station 76 in 1958 are for the first 4 months. Data for |963 are for the first 10 months.
g) Data for Station 78 in 1970 are for the first 7 months. Data for 97! are for the monthe May through

October. Data for |973 are for the first 10 mnths. No data were available for September |974.
Data for 1975 are for the first [0 months.




IIA-A°AT °o19%) *aBuvyd UOTIBOOT UOTIELS / saatjejusssadsx oq jou Lew eymg
- - - - - - - - - - - - - - - - - - - - - - YaIvonz
- - - - - - - - - - - - - - - - - - - - - - IEODEED THUT
- - - - - - - - - - - - - - - - ~ - - - - IvVEg 9I¢
G2*  GL* W2L° abb* - - - - - - - - - - - - - - - - - - SIVING
- - - - - - - - - - - - - - - - - - - - - - mf?@fn
- - - - - ~ - - - - - = - ~ ~ - - - - - - - (VTN
- - - - - - - - - - - - - - - - - - - - - - o...gm:
- - - - - - - - - - - - - - - - - - - - - - FTITAYOIOIL
- - - - - - - - - - - - - - - - - - - - - - SIEIVICTE
- - - - - - - ~ - - - - - ~ - - - - - - - - HoIs
40" OL* Q0% 60° _ 90° 0% QL* __OL®  GO° 40T 9T eHO° _ a60" - -~ - - - - - - e
- - a£0° - - - - - - - - - - - - - - - - - - - o r,,,u
Q0°  00°  #50° #40° /90" 60° Q0" 907  OL* _ OLT  .GZ* - - - - - - - - - - - e
- - - - x90° -~ - ~ - - - - - - - - - - - - - - WS Gy
- - - - -0 - - - - ~ - - - - - - - - - - - - I
- - - - - - - - - - - - - - - - - - - - - - SONIMES WivS
L0 €0° 40 - - - - - - - - - - - - - - - - - - - za.ﬂﬁs VY Y
HeT L2t gLt = 7 G&° aac° - - - - - - - - - - - - - - - -
+90°  go* - - - - - - - - - - - - - - - - ~ - - ’
- - - - - - - - - - - - - - - - - - - - - - ONVEISIAVD Hvar
»GO™  #€0°  G0*  #T4° - - - - - - - - - - - - - - - - - ?ox s
AR N A . 1 N = ot - - - - - - - - - - - - - - -
A A A ~ - - - - - - - - -~ - Vi
LLe 2Lt 9ot €Lt 9Lt GLt St Lt 9Lt bt gzt Lt gL 2Lt - - - - - - - - WIGTVNY
@O‘ +1\0 M—\l _’NNA - - - - - - R L - - - - - - - - QOO.:;M:....‘
90° /0® 90* lo* /40 oLt QL 02" / 60°  LL* gL* 607 ob*  Zb* €Lt - 40" 2Lt GLe 9Lt /oEr. Lt - yizaved
20° - - - - - - - - - - - - - - - - - - - - - LY
mﬁ 0: 2Ll o *90° - - - - - - - - - - - ~ - - - = = TV
b <t gl A T A - - - - - - - - - - - - - - HIISLIHA
gL* 6L 4Lt g2t 00'L 05° €8T . et Ght Ayt et O%° - - - - - - - - - - %0
90"  60° 40"  go" 60" Q0"  Lo" 40" 4Lt GL* ST «BO° - - - - - - - - - - YI0HOS
50*  L0* L0 4O GO*  QO®  GD0* G0 S0T  60° OL"  440° ~ - - - - - - - - = Yaw ST
cLe g2 4t get Lgt 66t oyt &5 LGt Oyt gt gLt Geg*  det /020 &nt  let  eet g9° - - - HOVEY Luol
Lo® 2L 60* oLt AL Lt o2t gLt Lt oet L* go° G2v OL*  .5L* - - - - - - - STTADNY SOT ISdAM
60° GL* gLt oL°  go*  4o*  ALe 4Lt g2t ogt $* gLt GL* Lkt GLt /o2t Lt ort 4Lt N.r. - - uNEsnd
oL*  60° LL* 60° LL* 60" oL - - - - - - - - - - - - - ) VERZY
2L 2Lt go*t 2Lt gLkt Lt gLt 60t N R o A S < (s oL*  22* 4Lt Lt 2Lt /.01t gLt om. / m_‘. +GL° SITEDNY 87
GIGL  GZGL MibL ., €6l 2l6L tabL 0L6L 69GL g6l 9L 996l G96L 96L ¢96L <96L L9GL GISL  6S6L  gedL LSl 9C6L  GG6L

- ¥vER -

NOI&VIG

WAd* ¥nod~l MOHIXYH TVLMNY — BUIXOIA ¥nJiS



IV.E-1

SECTION IV.E. TOTAL SUSPENDED PARTICULATE

SOURCES

Total suspended particulate, for purposes of this
discussion, is all of the solid matter in the atmosphere
which is in the right size range to be trapped on a filter
by a high volume sampler. It is a mixture of natural dust
and materials generated by human activities such as
sulfate, nitrate, lead, and organic matter. Because of
the complexity of the mixture, it is difficult to corre-

late changes in TSP with emlissions or meteorology.

GEOGRAPHICAT, DISTRIBUTION

In Figures IV.E-1 to IV.E-3, the annual average
total suspended particulate (TSP) is plotted for 1972,
1974, and 1976 for the South Coast Air Basin. Compare
these maps to Figures IV.E-4 to IV.E-6, in which the
pefcent of days violating the state standard for TSP has
been plotted for the same years. Both sets of maps show
the problem to be greatest in the area extending from
East San Gabriel Valley eastward into the Riverside/San
Bernardino area. Concentrations decrease in all directions
from this area until the desert areas are reached, where
an increase pegins. These desert stations probably have
greater than normal amounts of wind-blown dust.

Tables IV.E-I through IV.E-II 1list the supporting
data, 1970-1976, inclusive.



IV.E-2

SEASONAL VARIATICN

The monthly averages of total suspended particulate
for 1976 for several stations are shown in Figures IV.E-7
and IV.E;S and in Table IV.E-III. A clear seasonal trend
fhroughout the South Coast Air Basin does not seem to be

present.

DIURNAL

Since the usual samples for total suspended particulate
are of 24 hour duration, diurnal patterns aré not available.
The ACHEX study indicated that diurnal particulate patterns
in the South Coast Air Basin are affected by direct emis-
sion patterns, by photochemical reactions, and predominantly
by meteorological factors. During this study, "detailed
data were taken over 24-hour periods for aerosols on a time
resolution of 2-hour averages, which are compatible with

significant gas chemistry changes.”

FREQUENCY DISTRIBUTION

In Figures IV.E-9 to IV.E-11, frequency distributions
of total suspended particulate for selected stations are
given for 1972, 1974, and 1975. (Frequency distributions
haven't been done for 1976.) There is no clear trend
visible for the South Coast Air Basin. (See following

section on "Trend Data".)



IV.E-3

TREND DATA

Figures IV.E-12 to IV.E-18 and Table IV.E-IV show
selected statistics for total suspended particulates for
the period 1972-1976 at several representative statioans.
Azusa, Lennox, and Los Angeles have gone downward during
the period. Little or no change occurred at Anaheim,

La Habra, Riverside, and San Bernardino. ZFor the South
Coast Air Basin as a whole no change, or perhaps a slight

downtrend, took place from 1966 to 1976 (see Table IV.E-V).

SUMMARY

The highest concentrations of total suspended
particulate (TSP) and the greatest number of violations of
the state standard occur in an area extending from the
East San Gabriel Valley into the Riverside/San Bermardino
area. Overall, concentrations have not changed much since
1972 in this high area. A downtrend was observed in the
western portion (Azusa). The coastal and central areas

of Los Angeles County apparently have also gone downward.
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TOTAL SUSPENDED PARTICULATE

ug/m3

ANNUAL GEOMETRIC MEAN,

1974

South Coast

AIR QUALITY

MANAGEMENT DISTRICT

JIIEIEIREE  DISTRICT BOUNDARY

AIR MORITORING STATION

© w—

Scale - Miles

Less than 9 months of data.

Figure IV.E-2

ty



¢-q* AT 2In3Td

IO Syjuow § weyj ssary o

X
....mz:mz

- 0L
) soLiNNY ma,_

..x_ IHVHY a

ELIEEAL]
.

IR

—.:._..u..l.l.u,

aKkyIdn .

./

CyimiL
e

i
$31304¥
. B - ]

501

sa1N - HIPIS

9/6L
w/9n  ‘NVIH OTHIFWOFD TVONNY
ALYINOIINYd CIANEISAS TYIOL

4

*wxx\ 1 — 1 _ 1

91 €

KOL1YLS THISO0IINOH HI1Y ®

Juyaunos 19141550 FHININ

ID1Y1S1Q INFWIDVYNYW
ALITYND WY

35200 INOS




f=H° AT 2anITg

LL/40/6  BdY

*elep JO Syjuol § ueyjl ssSe @

$3214 - 2pog

A A
N

o

W 91 L

WOILYLS DKINOLINOW ¥iY [ ]

Agyaknos 13t8is1a  BHIVELTING

1D11S1A INIFWIDVYNYIN

ANYNO MY

JSe0D) YINosg

2L6lL
mms\wﬁ 00L X dSI°DAY *YH-4Z) GQUYANVLIS ELVIS DNILVIOIA SAVA J0 INFOWAd
JLVINOITYVd dEANIJSNS TVILOL



G-g* AT 0IndTg

LL/40/6 B

*glBp JO SyYjuOWw § UWeyl s8dT -

Fr{IN - afrIg

NOILYLS DNIHOLINON 1Y *

auvoknos Lat¥isia  NANHU

1O1ISIA INTWIDYNYW
ALNYNOD ¥

150D YINOS

w6l

( ms\ms 00l & dSL *DAV *¥H~4Z) CQUVANVLS ALYLS ENILVIOIA SAVA JO INID¥Ad
AIVINOIIAVd CEANZASNS TVIOL



9-g° Al @and

Eal

g

44/40/6 Iy

*pjep JO Syjuocw ¢ UBY]} ST @

$211N - A qeds

717 717 "]
| 2

o

91 8

HOILYLES OH1¥OLINOK BiY E ]

AgvoRnog L2181s10  FEHIHN

LONLSIA INFWIDVYNYW
ALTVYNOD WY

35207 YINos

9461

((u/3n 00L T ASIDAV “MH-42) QUVANVIS IIVIS ENTLVIOIA SKVQ 40 INZOHS
ALYINOIINYd CIANIASNS TVIOL




._i‘;
. i
M N
¢ 1 . ' P " . . . ! ;

. A : N ! N : ! oy M -

: JEUE RTINS _ =
w C !

e L. _ _ e : . B
Ji n 1 o
=k ::@!ﬁ%ﬁ. ; w . e S
) ; i T ] LI
I.lm eyt S : f : _
- ﬁ%ﬁmw z ! | . “
a : _ e @u@ﬁ?&ﬁ _. z
a. . n . ; |

t O m

h, ETIE e | R !
W i il LT TR TR |
2 W _ .* : % z&»ﬂ&% [ L _
W RE o S : T bt
ai : I E T e .

vl . o R R —ﬁﬁﬂ .Fsﬁ%...: e
2 L 2 R

i L EE e

S _ S : bt
L _, u o i : . _ ' ‘._

" R AT R AT I e : A _ . o
@ ¥ % B TN .Ft; eyl aedh S — Lo i _7.7._ . ._, ATI——— w i
- g3 L R Sl : BN LI ,\,.,.ﬁ,éﬁ:,,,:u.mmm«ﬁ: s
) _ SR SRR S o

s " 1_1. K | potr s . . | ! ' ) ! !
b MH” B IR R L% a ; . .

g P 0w Lo i by :

S BET > 2 MU ; ,

e Cza

4 Cwu
N SRR
e e u ; |
r__m,éw?.},mmm%mr. ‘w?ﬁf ,ﬁﬁv@ RURIET . g :
! i m.~ e “. : . g
! Te 8 .8 & % 8 % ¥ %
‘ 3 ; 3 , ; : B _ o~ - i
L LI i i : A., ! -
.” RO |
SRR i { A




R

L~ WE—- T

TiqU

I MEBN, g jm®

_PAR

PENDED

8US

TOTAL

teoalt

J-RI\VERSIDE -

o
_
A
o
o
<
<z,
vl
by
@
(s
“ .

e i

: &ﬁé_

o e e o




I~HTAT eandtg *aduquooxed psjels ueyj 981 J0 0 TEnbe UOTIBIZUIOUO)

6 5 08 0L 09 05 oy 0¢ 0e 0t < 6 06 08 0/ 09 04 ov 0t 0c 01

lin

L

JEUR N N 5% 5 O QU N N O O N S0 U O S O B S [ T O B —t - J4-3-4- . . - - - - - \
SO - - | -1- = i . A T
N S D S O - B I N N LA -1-1-]-1 - R O O O O

W = dSL

L

-

= : B S R s R R
1 = il 1L E o ol et 73 I o) i 1\\\, O o O [ Bl H\ l,\l\l,LHA
I— il | 1 - - - !x\xll CI AniIMVb m\ . Y ) i 6 i i I GOy ) I I ] o
= H SEEERED fSaposEpooERa=E ==Y SRCERETEEE B - S
— 8 o O o - = Tl HNud ER - o 12
TICE I 2 0y I |- \\-— A1 —[-}- o AR HHA - A HEA TN

1
1
T
H
|
T
i
N
Y-
e G W88
IJ’
T
1
N

Jajal otqny Jad swexdoan

- SEJESE HeEE HA- - o o — B4
- B 1 ‘ [ I i el A i Al e L I - 17T
— mRA i = Sius [=n ”mmn = - Fil et Lk 11171 ]
FHEEE |- J.ﬂ\u-.xu f.‘.u‘.“.. o o R o FH = ¥ = 7
5 EEEEE | BEPaRiiaatas B gh 88
4 oot
pans L1 LT | | eldbl | | CEb L SERRRRRRRA NP Z aid 1
E 3PSl )%e A% \V\\ LTy I
) : - EEE 1
L LA 9 LA “TT17
|| L] | | X AN L1 L
| || d-L]-H \v\ L g 7 g U (U P . X ﬂ\LIx " | \\A
*\ o 1] ] ] \mv.
i 2 ] A — VV\WH L = 1 Al 4
- i1l I TR0 1 O R 4 - LA _ L
Yﬂmn\n,\ - | !\\\ ] |44 41 41 L
AW - NERENED” i RNERRENNER e AT A NERANRAN
1 | ] 1 - A |- ‘AM T Ll EE SRNEES I
L] N \\ - 44 B 11 ] A A
p!
N - | A 4- 1L
[ ERERAEY TR U 1 0 00 A NN
- 0 3 O O I NU.\HHHH@.H‘.L: e o o DM M

0*2oL 2¢ 902 09 9i6L
860l gz  gse L9  GL6L
G°g6 Gg 292 S99  hi6lL

0°60lL g2 922 L9 9461
2*9LL gl ZLe L9 GléL
4°HoL 0L 052  H9  hé6lL
2*eel (4 999 2l  &l6L 9*HtlL 6 2V €4 €l6L
H0GL  9¢ che L4 2l6L 9°0¢L 9% 20¢ 89 <246l

*Aa0Qq° P38 wa sy *a3(°P3g WIS
OTJI38WO8Y) ‘U °*XBN N Jesy 0TI30UWO0IY ‘Ut °*Xey N Jes}

venzy *V*1 NMOLNMOQ

x99y o1qny Jod sueIJoadTH - oTduwg JINOH-42
TILYINOILHYd dEANAISAS TVILOL

OO N
.

- -

+

+H o+l 41+

\00\0‘52\0
Lol ol
1N
L
<«




TTTTTT v TOOE JUTILTU POQELY UBLHY SSdDi] QU U} [ EHIVYE UV LBl 4 Uduvi)

I938K otan) Jod SweaBoxdTH - J9%

5 06 08 0. 09 05 o Q& oz 01 ¢ oL 6 06 08 oL 09 0% O OF 0z 01 ¢
i I
ANRREN \\ [
24 g
A o B
5L
- 1 AP
— _M ﬂb  Tul }
b2\ 8—‘ B L v o
)% ‘H.\v ATE \umu\
114 A. \\“ A
L1 A | I~ 4
Lt A A
1 § \\A. %\m LA o
p ! ey,
5 LA
peen w7
=t ] H -+
4L 0o°LS¢L ¢e 9.2 ¢S 9l6L - 0*20oL He 2a2 L9 9461
0*2 o*64lL JAS 9% 44 cl6L e H*L0oL qc 6he 09 GlL6L
¢*2 9°GelL b o2y {h 4461 9°L L°G6 HL €22 28 %461
0*e ¢*l2L L 0Ls 99 ¢lbl gL 6°L6 W Ghe 68 ¢L6t
gL . 0°6LL 014 #9¢2 L L6l gL 0°¢olL ¢L 662 o] 2L6L
*A3(1°P3S§  uesy *ad(Q*pPls  uwey
0TI30W08H CUTH  *XBl N Jeag OTI}BW03Y  °UIH °*XBy N Jeag
XnodIany-24a1SqaiaATy HIZHVNYV

93K o1qn) Jad suweaBosoTH - oTdweg JnoH-42
ILVINOIIHYd Q.  (EISNS TVIOL




FL=E° AT eandTy *sBwjuaoasd pejels ueBy} w87 J0 03 Tenba uUOT}VIJULOUODH

6 06 08 0/ 09 oy 0O 0c 01 ¢ oL

TH S H AR A
REssiE i Bt H

. HEREE .- .
S [ A Y I A

I oy = i ps
145 B R — S

NSO
N
\’.-1\
1

A\
I

]

1

|

T
Fa—
H

T
‘
N
N
ANAY

hY
I
X
LY
N
T
T
t
T
i

AY

TR 100 A 0
|~!*.: g A W HEEEN AN 0 T 5 I I

L H°20L 19 242 8¢ 9461
‘L ¢ oL Hi %92 09. GL6L
‘L g 4Ll He H0% LS K461
2 2°00L GL 09¢ 24 ¢l6l
*L 666 oe LY 69 2l61

*A3(Q°P18  UBSH
0 TI3OWOBY) *UTH * XBl N Jeagx

ONTIQHVNYEL NYS
(x230H oTqny Jod sueIFOIOTH - eTdureg Jnog-42)

HLYVINOTIHYd dEANIISAS TYIOL

OO ON\D

J938y 21qny x3d sueIIoIoTH - JST



Figure IV.E=12

TOTAL SUSPENDED PARTICULATE

3 .

m

| U:ZBOO‘ | AZUSA

E

LI

o

o
!

)

HIGHEST DAILY AVERAGE OF YEAR

TOTAL SUSPENDED PARTICULAT

200
.\’\-0-14'.\.0 ANNURL GEOMETRIC MEAN DAILY Avs.
T ) | \ |
T2 73 T4 75 7o
YEAR
100

80 |
Lo+ _ VIOLATIONS OF STATE STANDARD

(DAILY AVERAGE TSP = 100 ug/m?)
0

PERCENT OF DAYS IN VIOLATION

L] L1 !
T2 T3 T4+ 75 76
YEAR




Figure IV.E-13
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Figure IV.E-15
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TCTAL SUSPENDED PARTICULA;E Table IV.E-I
' ANNUAL GEOMETRIC MEAN, ug/m
ZONE STATION

# Area

METROPOLITAN ZONE 1970 4971 1972 1973 197% 1975 1976
001 L.A. 135 151 120 11k 97 106 102
060 Azusa 150 . 121~ 106 117 109
069 Burbank . . :

071 WLA 90 83 86 74 69 77 6k
072 L.B.

074 Reseda 111 109 143 103 84 91 89
075 Pomona

076 Lennox 145 150 137 124 147 93 94
080 Whittier

081 Newhall

082 Lancaster 82 90 91
083 Pasadena 110 101 81 100 94
084 Lynwood 87 88 109
085 Pico Rivera '

SOUTHERN ZONE
3176 Anaheim 97 87 103 98 95 101 102
3177 La Habra 14 120 117 116 111 107
3185 Costa Mesa 67 65 66 74 73
3186 El Toro 75 69 58
3188 San Juan Capistrano
3189 Laguna | 70 7% 74
3190 Los Alamitos 37 85 71 103 99 110
3191 Santa Ana Canyon . 88 8¢

EASTERN ZONE, RIVERSIDE
4137 Palm Springs 8L 56 5l 52
4139 Indio 117 120 116 102
4140 Prado Park
4141 Hemet
4144 Riverside 119 127 136 149 131
4149 Perris
4150 Banning 63 63 5% 50 63
4151 Temecula
4152 Elsinore

EASTERN ZONE, SAN BERNARDINO
5151 San Bermardino 119*  131*  100* 100* 115* 103 102
5155 Barstow 87* 7h* 75% 104+ 8g* 67 114
5165 Redlands 102* 94* 96* 89*  109* 76 69
5168  Victorville 7h* 89* 102* 119* 113* 83 9l
5173 Chino 179* 194* 118* 118+ 138 149
5174 Upland 178%  209* 127* 121* 128 118
5175 Upland (ARB)

- 5176 Fontana T100*  136* 111 106* 120 115
5177 Big Bear 39* 3G* 45 L5
5181 L. Gregory * Data for San Bernardino County for years prior to 1975
5182 Yucaipa is a twelve month average running from December of the
5187 Needles previous year through November of the indicated year.
5188 Tromna

Ontario Airport 107* M1*  110* 88* 128* 166
Rialto 135% 130* 170* 1557 155F T 98 107
Crestline Ly S6* 70* 92* . 72




AW AELAS A WRD L SILNL LS

LTRLV L AW W LR L

PERCENT OF DAYS VIOLATING STATE STANDARD(24-HR.AVG.TSP D 100 ug/m3 )
ZONE STATION '

# Area 1971 1972 1973
METROPOLITAN ZONE v | % L7 YA | %
001 L.A. 76/86 88 54/68 79 L9/73 67
060 Azusa 62/71 87" Lo/72 67
069 Burbank
071 - WLA 15/61 25 272/71 38 13/71 18
072 L.B.
074 Reseda 34/59 58 57/72 79 Lo/72 58
075 Pomona
076 Lennox 79/86 52 69/73 95 65/73 85
080 Whittier
081 Newhall
082 . Lancaster
083 Pasadena 50/70 71 Lu/73 80
084 Lynwood
085 Pico Rivera
SOUTHERN ZONE
3176 Anaheim 32/88 36 L4 /86 51 i1/89 46
3177 La Habra 55/82 67 59/88 67 55/88 63
3185 Costa Mesa 15/80 1 14/87 16
3186 El Toro 26/75 35
3188 San Juan Capistrano
3189 Laguna
3190 Los Alamitos 34 /87 39
3191  Santa Ana Canyon
‘EASTERN ZONE, RIVERSIDE
4137 Palm Springs
4139 Indio Lé/72 6k
4140 Prado Park '
4141 Hemet
4144 Riverside 4L8/67 72
4149 Perris :
4150 Banning
4151 Temecula
4152 Elsinore
EASTERN ZONE, SAN BERNARDINO
5151  San Bernardino 35 /57 61 30/59 51
5155 Barstow 13/53 2k 31/57 - 5k
5165 Redlands 30/54 55 29/56 52
5168 Victorville 31/56 55 34/50 63
5173  Chino 4G /52 9l 34 /46 2k
5174 Upland
5175 Upland (ARB)
5176 Fontana 472/57 82 28/51 55
5177  Big Bear 1/56 2 10/Lk 23
5181 L. Gregory
5182 Yucaipa
5187  Needles
5188 Trona
Ontario Airport 26/55 65 24/48 50
Rialto 29/52 75 33/50 [
Crestline 5/56 3 23/52 W

L

V = number days in violation.

N = total number days sample taken.



TOTAL SUSPENDED PARTICUTATE Tabl; IV.E-II
PERCENT OF DAYS VIOLATING STATE STANDARD(24-HR.AVG.TSP> 100 ug/m”)

ZONE STATION

4 Ares ;l 97k : 975 1976
METROPOLITAN ZONE /N % v/N % N %
001 L.A. 41 /71 56 36/61 59 34/60 57
060 Azusa 50/71 70 43 /61 70 36/61 59
069 Burbank
071 WLA 8/73 11 16/59 27 7/59 12
072 L.B.
074 Reseda 26/70 37 29/57 51 2h/59 41
075 Pomona
076 Lennox 60/73 82 25/61 L1 31/61 51
080 Whitrier
081 Newhall
082 . Lancaster 32/73 Lk 27/60 45 27/60 L5
083 Pasadena 29/72 40 36/61 59 32/61 52
084 Lynwood 26/69 38 26/59 Lk 36/59 61
085 Pico Rivera ' ‘
SOUTHERN ZONE
3176 Anaheim 4 36/90 40 34/60 57 34/61 56
3177 La Habra 61/90 68 37/60 62 40/61 66
3185 Costa Mesa 17/88 19 20/54 27 17/61 28
3186 El Toro 18/83 22
3188 San Juan Capistrano
3189 Laguna 12/71 17 7/46 15 16/60 27
3190 Los Alamitos 38/74 51 22/46 48 28/60 63
3191 Santa Ana Canyon ’ 23/L7 e} 29/61 L8
EASTERN ZONE, RIVERSIDE
4137 Palm Springs 10/58 17 5/60 8 5/61 8
4139 Indio 42 /60 70 39/58 67 29/60 48
4140 Prado Park
4141 Hemet
4144 Riverside 33/49 70 39/56 €5 41/53% 77
4149 Perris _
4150 TBanning 17/49 35 5/49 10 | 11/61 18
41351 Temecula
4152  Elsinore
EASTERN ZONE, SAN BERNARDINO
5151 San Bernardino 35/55 64 34/57 60 32/58 55
5155 Barstow 26/45 S8 20/5k4 56 37/55 67
5165 Redlands 23/45 51 10/56 18
5168  Victorville 35/55 6k 21/58 36 27/55 4y
5173  Chino 35/48 73 k1/54 76 45/57 79
5174  Upland 4o/53 75 40/51 78 35/53 66
5175 Upland (ARB)
5176  Fontana 29/51 57 39/55 71 31/47 66
5177 Big Bear L/59 2
5181 L. Gregory
5182 Yucaipa -
5187 Needles
5188 Trona
Ontario Airport
Rialto 39/51 76 27/48 56 30/48 63
Crestline 21/46 46

* v - number davs in violation. N = total numher daves samnle taken.
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IV.F-1

SECTICON IV.F. LEAD

SOURCES

Atmospheric lead is almost entirely derived from
combustion of leaded fuels by motor vehicles. Lead
concentrations should be highest immediately downwind
of large concentrations of vehicular traffic. Meteor-
ological conditions which l1imit dispersion or tramsport

would be expected to result in higher lead concentrations.

GEOGRAPHICAL DISTRIBUTION

In Pigures IV.F-1 to IV.F-3 the number of violations
of the state lead standard for 1972, 1974, and 1976 have
been shown on maps of the South Coast Air Basin. The
greatest number of violations occur in Los Angeles County,
where there is the greatest concentration of motor wve-
hicles. Table IV.F~-I lists supporting data, 1970-1976.

In Figures IV.F-4 to IV.F-6 the annual arithmetic
mean lead concentration is shown. The highest means
occur in Los Angeles County. Additional data is given in

Table IV.F-II.

SEASONAT DISTRIBUTION

In Figures IV.F-7/ and IV.F-8 and Table IV.F-IITI,
the monthly average lead concentrations for a few repre-

sentative stations are shown. The highest monthly



IV.F-2

averages generally occurred in the late fall and winter
months and the lowest readings in the late spring and
summer months.

The greatest seasonal difference occurred at the two
coastal stations, Lennox and Los Alamitos, where winter
concentrations were five or six times higher than summer.
A less marked difference was present further inland at
Anaheim and Central Los Angeles with a winter to summer
ratio of about two to three. Still further inland,
Riverside had a rdfio of about two, and San Bernardino
even less.

A study made by the Evaluation and Planning Division
of the South Coast Air Quality Management District showed
that lead concentrations are inversely related tc wind
speed and inversion base height. In addition, it was
found that high readings at the Lennox station could be
related to wind direction. The observed seasonal concen-
tration differences are probably simply the result of

seasonal variation of these meteorological conditions.

TRENDS

In Figures IV.F-9 to IV.F-17, five annual statistics
for lead concentration are given. The statistics selected
were highest daily average of year, highest monthly average
of year, annual average of daily averages, and number of

violations of standard.



IV.F-3

Los Angeles County and Orange County lead concen-—
trations show a definite downward trend for the periocd
1972-1976 at four of the five sites selected for this
area. The four sites in Riverside and San Bernardino
show 1little change (see Table IV.F-IV).

Long term (1965-1976) annual average lead concen-
trations are shown in Figure IV.F-18 for Lennox, Los
Angeles and West Los Angeles. Since 1970, there has
been a steady, andfairly rapid downtrend, probably
attributable to the phase-out of lead in gasolines in
this area. Figure IV.F-19 shows similar data for Anaheim
and San Bernardino. The apparent high in Anaheim in
1972 is unexplained. Table IV.F-V presents similar data
for other SCAQMD stations. The few stations which show
slight increases in recent years may reflect increasing

motor wvehicle population in these areas.

SUMMARY

The overall picture for lead concentrations in the
South Coast Air Basin is a downward trend. An unpublished
SCAQMD study on the Los Angeles County lead data concluded
that the weather did not cause the observed downtrend in
the data. Rather, the data correlated nicely with the
decreasing lead in the gasoline pool. The downtrend
apparently is due to decreasing emissions of lead by

automobiles.
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YEAR

/N

¢ ! i

VIOLATIONS OF STATE STANDARD
(MONTHLY AVG. Pb = 1.50pg/m*)

A [}
T2 73 ™ 715 76
YEAR
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ZONE STATION

LEAD

Table IV.F-I

NUMBER OF MONTHS VIOIATING STATE STANDARD (30-DAY AVG. Pb D 1.50 ug/m”)

# )

METROPO?.J;:;?%N 7ZONE 1970 1971 1972 1973 1974 1975 1976
00l L.A. 12 12 12 12 12 1M 11
060 Azusa 12 12 11 9 9
069 Burbank
071 WLA 12 12 12 11 7 5 L
072 L.B.

074 Reseda 11 11 12 12 12 12 11
075 Pomona

076 Lennox 12 12 12 12 12 1 10
080 Whirttier

081 Newhall

082 Lancaster 1 1
083 Pasadena 12 12 9 10 12
084 Lynwood 5 )
085 Pico Rivera

SOUTHERN ZONE
3176 Anaheim S 12 11 12 12 10 7 10
3177 La Habra 11 12 12 11 ” 9
3185 Costa Mesa 5 5 A 5 5
3186 EI1 Toro 0
3188 San Juan Capistrano
3189 Laguna 5 L 6
3190 Los Alamitos 10 L 4 3
3191 Santa Ana Canyon L 7

EASTERN ZONE, RIVERSIDE
4137 Palm Springs 0
4139 Indio 0 o]
4140 Prado Park
4141 Hemet
4144 Riverside 6 3
4149 Perris
4150 Banning 0
4151 Temecula
4152 Elsinore

EASTERN ZONE, SAN BERNARDINO
5151 San Bernardino 8 8 2 4 6
5155 Barstow 1 1 0 0 1
5165 Redlands 8 8 8 2 3
5168 Victorville 0 0 0 o
5173  Chino 6 8 14 6 g
0174 Upland Vi 10 10 8
5175 Upland (ARB)

5176 Fontana 9 2 N 5 z
5177 Big Bear 0 0 0 0
5181 L. Gregory
5182 Yucaipa
5187 Needles
5188 Troma
Ontario Airport 9 6 i
Rialto 8 10 5 1 1
Crestline 0 0 0. 1




ZONE STATION

LEAD
ANNUAL ARITHMETIC MEAN, u

g/m3

TRGVAT T AT ex Talw

# Area )

METROPOLITAN ZONE 1970 1971 1972 1973 1974 1975 1976
001 L.A. 4,77 5,12 L,06 3.89 2,92 2.9% 2,72
060 Azusa 3.22 2.19 184 1.86 1.88
069 Burbank :

071 - WLA 3.63 3.19 2.75 2.3  1.90 1.87 1.50
072 L. B.

074 Reseda 4,33 4,12 5.09 3.71 2.63 2.81 2.3%0
075 Pomona

076 Lennox 7.50 8.04 6.61 6.61 L4.36 3.75 L4.08
080 Whittier

081 Newhall

082 Lancaster 0.6 0.72 0.75
083  Pasadena 3,36 3,01 2.16  2.65 2.88
084 Lynwood T 2.16 2.32 2.96
085 Pico Rivera '

SOUTHERN ZONE
3176 Anaheim 2.50  2.4%  3.84 2,58 2.18 2.18 2.33
3177 La Habra - 2.17 2.96 . 2.38  2.22 2.19 2.23
3185 Costa Mesa 1.72 1.7%3 147 1.717 1.68
3186 EIl Toro 0.90 1.28
3188 San Juan Capistrano 0.8¢9
3189 Laguna 1.62  1.90  1.98
3190 Los Alamitos 2.67 1.9%  2.33  2.53

‘ 3191 Santa Ana Canyon 1.69 1.71

. EASTERN ZONE, RIVERSIDE

4137 Palm Springs 0.37
4139 Indio 0.80 0.56
4140 Prado Park
4141 Hemet
4144 Riverside 1.57 1,47
4149 Perris .
4150 Banning 0.58
4131 Temecula
4152 Elsinore

EASTERN ZONE, SAN BERNARDINO
5151 San Bernardino 2.8 1.9 1.8 1.9 1.6 1,5 1.5
5155 Barstow 1.1 0.k 0.7 0.9 0.7 0.5 0.7
5165 Redlands 3.1 241 1.9 1.7 1.6 141 1.1
5168  Victorville 1o 0.6 0.8 0.9 0.9 0.6 0.8
5173 Chino 1.8 1.9 2el 2.k 1.6 2.1
5174 Upland 2.k 2.2 2.3 1.7
5175 Upland (ARB)

5176 Fontana 1.2 1.6 1.6 1.5 1.b 1.2

5177 Big Bear 0.2 0.3 0.2 0.3 0.2

5181 L. Gregory

5182 Yucaipa

5187 Needles

5188 Trona
Ontario Airport 2.8 1.9 1.7 1.5 1.9 2.5
Rialto el 1.© 1.9 242 241 Te1 1.0
Crestline 0.2 0.5  0.% 0.7 0.2

- 0.9
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IV.G-1

SECTION IVv.G. SULFATE

SOURCES

Sulfate is formed by oxidation of SOZ' Most 502 is
from power plants, petroleum processing, and sulfur recovery
operations.

As with all contaminants, atmospheric concentrations
of sulfate depend on meteoroclogy as well as emissions.
Sulfate is affected by conditions which facilitate dispersal
or transport of §02 and sulfate. In addition, the sulfate

forming reaction apparently is sensitive to humidity.

GECGRAPHICAL DISTRIBUTION

In Figure IV.G-1 the annual arithmetic mean sulfate
concentration for 1976 has been plotted on a map of South
Coast Air Quality Management District. The highest annual
mean occurred in the coastal and central areas of Los
Angeles County. Lennox had the highest mean of any station
in 1976.

Pigure IV.G-2, which shows the highest day of the
year, demonstrated that isolated high days may occur in
a much broader area. The year's high is found at Riverside.
An examination of Figure IV.G-3, which shows the percent
of days violating the SO, standard in 1976, shows a peak
in approximately the same area as the AAM (Figure IV.G-1).

Data for 1972 and 1974 were too limited to allow

preparation of maps for those years. The 1976 data are

shown in Tables IV.G-I through IV.G-ITI.



