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SECTION IV.C. NITROGEN DIOXIDE

SOURCES

Approximately 70% of the oxides of nitrogen (NOX) is
from the automobile, the remainder being from stationary
sources. Most of the NO_, is the colorless gas NO. 1In
the atmosphere this compound reacts further to give the
brown gas NOE. NO2 may also participate in a number of
other reactions, some of which require sunlight. Since
N02 is formed from both automotive and stationary source
emissions, it is expected to be present in greatest con-
centration downwind of the heavy concentrations of traffic
and industry. DMeteorological conditions which limit
dispersion also tend to raise N02 concentrations. Surface
inversions and low wind speeds are examples. NO2 is also

affected by sunlight intensity.

GEOGRAPHICAL, DISTRIBUTION

The federal standard for N02 is an annual arithmetic
mean of .05 ppm. This standard is violated in a large
area of Los Angeles County and the western portion of
Orange County, with a small area in San Bernardino and
Riverside counties in violation, extending as far east
as San Bernardino and Riverside in some years. The high-
est annual means for NO2 occur in Los Angeles County.
Figures IV.C-1 to IV.C-3 show the geographic distribution
of annual arithmetic mean of NO2 for the years 1972, 1974
and 1976. Table IV.C-I lists the pertinent data for
1970-1976, and Table IV.C-II similar data for the Los

Angeles Basin, 1956-1976.
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Figures IV.C-4 to IV.C-6 show the geographical
distribution of violations of the state standard for
nitrogen dioxide (NOE) and Pable IV.C-III lists the
pertinent data. The greatest number of violations occur,
as expected, in the densely populated areas of Los

Angeles and Orange counties.

SEASONAL

The monthly averages of daily maximum one hour
N02 for 1976 at several representative sites in the
South Coast Air Basin are shown in Figures IV.C-7 and
IVv.C-8. Anaheim, La Habra, and Lennox show definite
seasonality, with higher concentrations in the late
fall and winter months and lower in summer. The rela-
tive magnitude differs by roughly a factor of two. At
Central Los Angeles and San Bernardino there is only
a slight seasonal difference, and at Riverside no
seasonal difference is seen (see Table IV.C-IV).

In Figure IV.C-8, the number of vioclations of the
state standard for each month of 1976 has been plotted
for each of two stations. West Los Angeles shows the
greatest number of violations in late fall and winter
and fewest in spring and summer. In Central Los Angeles
late fall and early winter were high, but the month

of August was also high.
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DIURNAL DISTRIBUTION

Figures IV.C-9 and IV.C-10 depict both the seasonal
and diurnal variation in NO2 concentration at several
locations. At most locations there is an easily dis-
tinguished peak which occurs at about the end of the
morning traffic rush-hour period. The N02 peak lags
behind the carbon monoxide (CO) peak by a couple of
hours. This is reasonable since CO is emitted from
vehicles directly, whereas NO2 is formed in the atmos-
phere by chemical reaction of NO.

At Central Los Angeles, Anaheim, Azusa, and River-
side diurnal patterns for summer months differ from
late fall and winter months. In summer, concentrations
drop after the morning peak and remain below the peak
level for the rest of the day, as NO2 participates in
the photochemical reaction leading to ozone formation.
In winter, concentrations start to rise again after the
morning peak and reach even higher levels during the
afternoon. The difference no doubt arises from a com-
bination of meteorological effects. Variation in
sunlight intensity affects the photochemical reactions
in which N02 participates. Shorter days and lower
intensity sunlight in winter prevent completion of the
photochemical reaction. Hence, ozone is not formed in
quantity and NOE’ a mid-product in the reaction, accumu-

lates. Furthermore, seasonal changes in wird speed and



IV.C-4

direction, inversion base height and mixing height affect
the dispersal and transport and, therefore, the observed
concentrations of NOE' The precise relationship between
these quantities is as yet unknown.

Figures IV.C-11 through IV.C-13 present diurnal data
for oxides of nitrogen (NOX), the precursor of N02. As
emitted, NO is composed mainly of nitric oxide (NO),
which, as stated earlier, is oxidized in the atmosphere
to NO2. The morning NO peaks usually coincide with CO,

whereas the N02 peaks usually occur several hours later.

FREQUENCY DISTRIBUTION

In Figures IV.C-14 to IV.C-16 the frequency distri-
butions of daily maximum hourly average NO2 are given
for the years 1972, 1974, and 1976 at several stations.
There is no clear upward or downward trend indicated

throughout the basin.

TRENDS

Several annual statistics for N02 concentrations at
five sites have been plotted in Figures IV.C-17 to IV.C-22
for the years 1972-1976. Supporting data are presented
in Table IV.C-V. West Los Angeles has shown increase in NO2
concentration during the period. Riverside concentrations
have gone up slightly. In San Bernardino, however, N02 appears

to have gone down. Central Los Angeles N02 appears to have
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gone down slightly. Anaheim and La Habra data have shown
no clear tendency to go up or down. Overall, there
appears tc be no clear NO2 trend in the South Coast Air
Basin.

Available annual maximum one-hour concentrations
of N02 are listed by station, for the period 1956-1976
in Table IV.C-VI. No consistent trends are indicated
throughout the South Coast Basin. Highest conceﬁtrations
are found most frequently in the western part of the

Basin.

SUMMARY

Attainment of the nitrogen dioxide standards is a
problem mainly in densely populated Los Angeles County.
During the period 1972-1976, no clear up trend or down-
trend has occurred in the South Coast Air Basin.

The effect of meteoroclogy has not yet been precisely

determined for this centaminant.
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ZONE STATION

DNLLRVODLIN UAIVALL

ANNUAL ARITEMETIC MEAN, PPM

1Taple LveL=I

# Area
METROPOLITAN ZONE 1970 1971 1972 1973 1974 1975 1976
001 L.A. 0.075__0.092 0.077 0.066 0.075 0.067 0.073
060 Azusa 0.063 0.062 0,062 0.062 0.06% 0.060 0.053
069 Burbank 0.092 0.092 0.079 0.07% 0.071 0.07% 0.072
071  WLA 0.067 0.075 0.063 0.070 0.071 0.068 0.076
072 L.B. 0.079 0.067 0.070 0.068 0.067 0.062 0.074
074 Reseda 0.069 0.071 0.069 0.063 0.058 0.064 0.055
075 Pomona 0,084 0.078 0.077 0.072 0.069 0.072 0.068
076 Lennox 0.070 0.069 0.064 0.064 0.063 0.056 0.073
080 Whittier 0.066 0.078 0.074 0.065 0.055 0.072 0.073
081 Newhall 0.041 0.0 0.038 0.030 0.032 0,027
082 Lancaster 0.015 0.015 0.014 0.016 0.018 0.014
083 Pasadena 0.072 0.074 0.082 0.078
084  Lynwood 0.055. 0.052 0.053
085 Pico Rivera '
SOUTHERN ZONE
3176  Anaheim 0.049 0.052 0.046 0.052 0.056 0.054 0.055
3177 La Habra 0.028 0.053 0.054 0.057 0,056 0.064 .0.048
3185 Costa Mesa ' 0.036 0.031 _0.029 0.030 0.027
318 El Toro 0.031
3188 San Juan Capistrano
3189 laguna 0.022
3190 Los Alamitos
3191  Santa Ana Canyon
EASTERN ZONE, RIVERSIDE
4137 Palm Springs 0.010 0.015 0.015 0.012
4139 Indio 0.016 0,018 0.016 0.017
4140 Prado Park 0.024  0.028 0.028
4141 Hemet
4144 Riverside 0.032 0.026 0.020 0.036
4149  Perris :
4150 Banning
4151 Temecula
- 4152 Elsinore
EASTERN ZONE, SAN BERNARDINO
5151 San Bernardino 0.050 0.046 0.040 0.044 0.040 0.024
5155 Barstow x 0.039 0.020
5165 Redlands 0.032 0.042 0.040 0.044% 0,038 0.039 0.024
5168 Victorville 0.040 0.029
5173  Chino 0.045 0.034 0.024
2174 Upland 0.047 0.060 0.018
.-9175 Upland (ARB) 0.062 0.049 0,053
5176 TFontana 0.036 0.041
5177 Big Bear
o181 L. Gregory
5182 Yucaipa
5187 Needles
5188 Trona




Table IV.C-11

SUMMARY OF ARKUAL AYERAGES OF DAILY

CRE-HOUR NITROGER DICXIDE MAXIMA, 1955-1975.

krnua 1) kverzges of Daily One-hHour Nitrogen Dicxice Mzxima, ppm,
Sy Zzsin and Stetion
vear Los Angeles Zesin, by Sia‘tionb} L_’S:'PV HAV.
oesin ZZsin

oo e 71 72w oY) 78 o o om 81 82
1955
jo56 | L1378 .105% .Iu0® L {77% 1167 1wl . luz® L1188
1957 | .18 .08 .15 .119 .109 .125° 138 104
1958 | .1ug . 073 .19 .iys 113 . 1534 . 1U5
1959 | .48 .96  .139 .35 .13 L0702 -133
1960 | 143 .088 .173 .133 .118 A
i96l | .143  .080 .134 .I83 .17 .09%
1962 | .14l .103 119 .1i8 .23 .1352 .103
1963 | .132 .C85 .108 .104 116 137 .09
joss | .117 .088 105 .10% .1t 129 109
1965 | .jug8 .0790 .128 138 .108 .01 .17 .128 .108
1966 | 159 .093 135 123 .lIY .107 .108 .18 106
i967 | 136 .095 .16 .123 .1 .18 .18 .16l 119
{968 | .132 .093 .18] .46 .164 .18 .135 . 122
1969 | .113 .09t .168 .121 .13 .107 .i28 .121 .iu6° .IW
1970 | _143 . 113 .163  .133  .i48 128 .y LI 127 .18 0854 .ouo?
1971 { 173 147 .167 .46 .126 131 .128  .13%  .133 .13 079 | .030
ig72 | Jiws .1i8 1M 125 .13t .128  -126 L1190 134 437 .080 | .032
1973 | .18 . til .128  .182 .18 .115 117 .1l .13 s .427® | .088 | .028
o | s 115 .25 138 .16 .10 L% .15 .087 .1Z7 .09 | .052| 033
1975 | 128 .108 .127 i34 .112 119 .19 .100 .126 .40 .093 | .055| .037
1976°.131 .103 124 146 132 -.106 .113 .126 .120 .13% .092 LOUsS - .033
a) Data are for currently operated stations or for their predecessors in the sam areas. iT Tess

than a full year's data are available, averages are provided for available months. Note that
when only partial years of data are involved, the averages will tend to reflect only seasonal
and not annual trends.

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

c) Data for Station 7u in 1957 are for the first & months.

d) Data for Station 75 in 959 are for the first 2 months.

e} Data for Station 76 in 1958 are for the first U months.




OF DAYS VIOLATING STATE STANDARD (1-HR. AVG.

y NUMBER
ZONE STATION

NITROGEN DIOXIDE

LAAVLES LVew™LLL

NO> > 0.25 PPM)

# Area

METROPOLITAN ZONE 1970 1971 1972 1973 1974 1975 1976
001 L.A. 45 70 L 16 33 20 27
060 Azusa 18 13 15 12 14 9 3
069 Burbank 61 75 27 28 19 24 15
071 WLA 32 54 26 27 35 26 55
072 L.B. bp - 23 36 20 21 26 43
074 Reseda 22 24 22 10 8 17 6
075 Pomona 2217 13 7 v L. 8
076 Lennox 30 3L 17 18 14 10 21
080 Whittier 21 40 35 16 9 25 19
081 Newhall o) b 0 0 0 0
082 Lancaster 0 0 0 0 0 0
083 Pasadena 8 18 35 23
084 Lynwood 7 12 6
085 Pico Rivera

SOUTHERN ZONE ‘
3176 Anaheim L 14 6 12 13 11 9
3177 La Habra 0 6 7 14 Vi 16 4
3185 Costa Mesa I 6 1 3 8
3186 EIl Toro 2
3188 San Juan Capistrano
3189 Laguna 3
3190 Los Alamitos
3191  Santa Ana Canyon

EASTERN ZONE, RIVERSIDE
4137 Palm Springs 0 0 0 0
4139 Indio 0 0 0 0
4140 Prado Park 0 0 0
4141 Hemet
4144 Riverside 0 0 0 1
4149 Perris
4150 Banning
4151 Temecula
4152 Elsinore

EASTERN ZONE, SAN BERNARDINO
5151  San Bernardino 3 2 o 2 1 0
5155 Barstow b 0
5165 Redlands 1 1 0 0 2 1 1.
5168 Victorville 0 L
5173  Chino 1 2 2 6
5174 Upland 1 7 b

- 5175 Upland (ARB) 0 3 3

5176 Fontana 0 1 2
5177 Big Bear
5181 L. Gregory
5182 Yucaipa
5187 Needles
5188 Trona
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