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DISCLAIMER 

''THE STATEMENTS AND CONCLUSIONS IN THIS REPORT ARE THOSE OF THE 
CONTRACTOR AND NOT NECESSARILY THOSE OF THE STATE AIR RESOURCES 
BOARD. THE MENTION OF COMMERCIAL PRODUCTS, THEIR SOURCE OR THEIR 
USE IN CONNECTION WITH MATERIAL REPORTED HEREIN IS NOT TO BE CON
STRUED AS EITHER AN ACTUAL OR IMPLIED ENDORSEMENT OF SUCH PRODUCTS''. 

"THE INVENTORY PRESENTED HEREIN WAS DEVELOPED TO EVALUATE IMPROVED 
METHODS OF OBTAINING MOBILE SOURCE EMISSIONS DATA AND AS SUCH 
IT DOES NOT REPRESENT OFFICIAL AIR RESOURCES BOARD POLICY." 
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ABSTRACT 

A computerized mobile source emissions model for light-, medium-, and 
heavy-duty vehicles was developed. The emissions model, which is based on 
a detailed traffic model, was applied to medium- and heavy-duty vehicles 
in California's South Coast Air Basin (the Los Angeles Area). Two (2) 1975 
inventories were generated, one using emission factors developed by the 
California Air Resources Board and the other using the emission factors 
recommended by the United States Environmental Protection Agency for 
California vehicles. In both cases the predicted emissions exceeded the 
values developed by the California Air Resources Board for all pollutants.
The major reason for the difference is the lower estimate of vehicle miles 
traveled used by the Air Resources Board. 

This report was submitted in fulfillment of Contract Number A6-051-87 
by TRW Environmental Engineering Division under sponsorship of the 
California Air Resources Board. Work was completed as of March 10, 1978. 
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SECTION 1 
INTRODUCTION 

As emissions from light-duty vehicles (LDVs) come under more stringent 
control, heavy-duty vehicles (HDVs) will account for an increasing fraction 
of mobile source emissions. It has been estimated, for example, that by 
1980 thirty percent of all mobile source emissions in the South Coast Air 
Basin will come from heavy-duty vehicles, an increase of one hundred 
percent over 1970 [l]. Likewise, it is expected that they will account for 
thirty-five percent of the carbon monoxide emissions, an increase of 192 
percent, and twenty-five percent of the nitrogen oxide emissions, an 
increase of sixty-seven percent. 

. While light-duty vehicle emissions have been the subject of numerous 
studies conducted by the California Air Resources Board (ARB) and other air 
pollution control agencies, little attention has been directed toward 
characterizing heavy-duty vehicle emissions [2], [3], [4]. The increasing 
importance of heavy-duty vehicles as a mobile emissions source, however, 
indicates the need to better understand their role in the air pollution
problem. 

The purpose of this study was to characterize, in detail, the emissions 
from heavy-duty vehicles. The program consisted of three major aspects: 

= Development of inventory methodologies; 

• Development of a computerized mobile source emissions 
inventory model; 

• Compilation of a heavy-duty vehicle emissions inventory. 

The procedures used to compile a heavy-duty mobile source inventory 
are less straightforward than those for stationary sources or for light 
duty vehicles. It is for this reason that considerable effort was 
expended developing and investigating methods of acquiring the data 
necessary to generate the inventory. 

Because of the complexities involved, computer based methods are the 
only reasonable way of constructing a disaggregated inventory. Therefore, 
the second aspect of the program involved the modification of the 
computerized emissions inventory model that was developed in a previous 
light-duty vehicle inventory program [2]. The model was improved and 
modified to calculate emissions from both light- and heavy-duty vehicles. 

The model was used to calculate emissions inventories for calendar 
year 1975. Two (2) were generated using different sets of emission 
factors. The primary inventory used factors provided by the ARB; the other 
used the factors listed in the Environmental Protection Agency document, 
AP-42, Supplement 5 [5]. 
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The term heavy-duty vehicle can cause some confusion. EPA defines 
light-duty trucks as those with gross vehicle weights (GVW) of Oto 8500 
pounds and heavy-duty vehicles as those with GVWs greater than 8500 pounds. 
The ARB defines light-duty vehicles as those with GVWs of Oto 6000 pounds, 
medium duty vehicles 6001 to 8500 pounds GVW, and heavy-duty vehicles as 
greater than 8500 pounds GVW. For convenience in this report, heavy-duty 
vehicle (HOV) means vehicles with GVWs of more than 6000 pounds unless 
otherwise specified. · 

2 



SECTION 2 

SUMMARY 

This study shows that it is feasib1e to deve1op a heavy-duty vehic1e 
mobile source inventory disaggregated in terms of body type, geographical 
1ocation, time-of-day, day-of-week, and season. The emission inventory
model that was used was shown to be a workable tool for generating highly 
disaggregated mobile source inventories. Both of the 1975 South Coast Air 
Basin inventories that were generated show higher emissions values than 
does the corresponding Air Resources Board inventory. The primary reason 
for this is the higher estimate of vehicle miles traveled used in this 
study. A summary of the 1975 inventories follows: 

ARB EPA 
Emission Factors Emission Factors 

(Average Tons/Day) (Average Tons/Day) 

Hydrocarbons (total): 119. 2* 147. l 
Exhaust: 94.6 102.5 
Evaporative: 21. 9 41.2 
Crankcase: 2.6 3.4 

Carbon Monoxide: 876.7 938.7 
Nitrogen Oxides: 302.9 293.1 
Sulfur Dioxide: 22.6 21.6 
Particulates: 24.2 24.2 

*Rounding error 
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SECTION 3 
SURVEY OF HEAVY-DUTY VEHICLE DRIVING PATTERNS 

A survey of heavy-duty vehicle driving patterns was conducted for TRW 
by Olson Laboratories of Anaheim, California. The purpose of the survey 
was three-fold~ 

1 To determine the fundamental differences between the 
driving patterns of light- and heavy-duty vehicles; 

1 To determine representative driving cycles for use 
with the EPA 1 s Modal Emissions Model [6]; 

• To develop a dynamometer driving sequence for obtaining 
modal emissions data. 

This section describes the procedures that were used. 

The Air Resources Board's (ARB) instrumented chase car accumulated 
HOV driving pattern data by following and duplicating the driving 
characteristics of a sample of heavy-duty vehicles. To assure that the 
correct types of vehicles were being followed, carefully selected indivi
dual HDVs were followed for an entire day. This is a departure from the 
previous procedure of following randomly selected vehicles [7]. The 
vehicles were selected from among those volunteered by fleet operators. 
It was explained to the operators that: 

• No vehicle modifications were required; 

• No changes in daily operations were required - normal 
operations were requested; 

• The identity of the vehicle - but not the type of vehicle - \.\ould 
be removed as the data were pro_cessed so that confidentiality
would be maintained. 

A questionnaire {Figure 1) was developed to gather detailed data on 
each vehicle, its maintenance schedule, annual useage and other operational 
data. This information is presented in Appendix C. 

The chase car's on-board computer recorded vehicle speed, road type 
(freeway, non-freeway), traffic density (peak, off-peak), and time-of-day 
on a second-by-second basis. Additional information such as road condi
tions (wet, dry, under construction), weather conditions (clear, rainy, 
fog), day-of-week, etc. was also recorded. 

The data were processed by the procedures outlined in Figure 2. Data 
tapes from the on-board mini-computer were edited and reformatted. The 
editing process corrected errors such as erroneous entries and missing 
data points. Reformatting was required before the data tape could be read 
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HEAVY DUTY VEHICLE DRIVING SURVEY DATA 

L2J NAME AND ADDRESS OF REGISTERED OWNER 

VEHICLE DESCRIPTIONliJ 
A. MANUFACTURER 

B. MODEL YEAR 

C. BODY TYPE (PANEL, DUMP, ETC.) . 

D. NUMBER OF AXLES AND 

AXLE ARRANGEMENT1 

E. GRm;s WEIGHT2 

F. EMPlY WEIGHT2 

G. STATE IN WHICH VEHICLE IS REGISTERED 
(I.[. HOME STATE) 

H. ADD--ON STREAMLINING DEVICES 

I. TIRE SIZE3 

J. NUNl13ER OF TIRES 

K. BRAKE TYPE (AIR OR HYDRAULIC) . 

L. NUI\IIBER OF EXHAUST PIPES. 

M. APPF:OXIMATE HEIGHT OF EXHAUST PIPE 
OPENING(S) ABOVE GROUND 

N. BASE: OF OPERATION (CITY, COUNTY) 

1 INDICATE TRUCK-TRACTOR AND TRAILER SEPARATELY IF APPROPRIATE 

2 IF TRUCK-TRACTOR COMBINATION, INCLUDE TRAILER 

3 IF DIFFER[NT SIZES USED, SPECIFY LOCATION 

FORM 060191/76/1 

Figure 1. Heavy Duty Vehicle Survey Data 
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HEAVY DUTY VEHICLE DRIVING SURVEY DATA (CONTINUED) 

w 

~ 

POWEF: UNIT DESCRIPTION 

A. MAf\UFACTURER 

B. MODEL OF ENGINE 

C. SERI.AL NUMBER 

D. FUEL TYPE 

E. RATED HORSEPOWER AND RPM 

F. NUMBER OF CYLINDERS 

G. ACCUMULATED ENGINE HOURS/MILEAGE . 

H. EMi:;SION CONTROL DEVICES 

I. TUF,BOCHARGED, SUPERCHARGED OR 
I\JATURAL ASPIRATION 

HISTORICAL INFORMATION 

A. MA,IOR USE (CATEGORIES) 

B. PRII\ICIPAL PRODUCTS CAR~IED 

C. AREA OF OPERATION ..... 

D. AVERAGE MILEAGE PER YEAR 

E. TOTAL ACCUMULATED MILEAGE 

F. RAJ\IGE WITHOUT REFUELING .. 

G. FUEL CONSUMPTION (ANNUAL, MONTHLY, 
[1AILY) .............. . 

H. MILEAGE DISTRIBUTION(%) 

lOCAL .. . 

LONG-HAUL ..... . 

I. FRl:QUENCY OF NORMAL TIRE REPLACEMENT. 

J. FO:i GASOLINE POWERED 

FREQUENCY OF TUNEUP 

MILEAGE SINCE LAST TUNEUP . 

K. FOR DIESEL POWERED 

FREQUENCY OF MINOR MAINTENANCE 

IAILEAGE SINCE LAST MINOR MAINTENANCE 

L. IS.!\ MAINTENANCE LOG AVAILABLE? 

M. WI· 0 PERFORMS MAINTENANCE? (DEALER, 
INDEPEr\lDENT GARAGE) ...... . 

FORM 060191/76/,: 

Figure 1. Heavy Duty Vehicle Survey Data (Cont'd) 
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Data Tapes from 
On Board 
Computer 

t ------- .,____ 
' ' 

....... 
I 

,I 
I 
I _____...,.candidate Driving.,_____I 
I 
I 
I 

I ' . 
I 
I ......... ~ 

Edited and Reformatted 

Mode Frequency 
Matrix 

(Input) 

Tapes 

Time In Mode 
Matrix 

(Input) 

Mode Frequency 
Matrix 

Cycle 

Time In Mode 
Matrix 

(Output) (Output) 

Figure 2. Driving Data Reduction Procedures 
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by the computer used to process the data. The second-by-second data were 
converted to a separate Normalized Mode Frequency Matrix-Input for each 
body type (Figure 3). The matrix shows the frequency (in terms of percent) 
with which constant speed modes and accelerations or decelerations between 
two (2) speeds occurred in the vehicle being followed. A Normalized Time 
in Mode Matrix-Input was also generated (Figure 4). This matrix shows the 
fraction of time spent in each accelerating, decelerating or constant speed 
mode. The transition speeds are listed in 5 mph increments for both 
matrices. Separate matrices were generated for each body type for 
freeway and non-freeway operation. 

Driving cycles were generated by randomly sampling the Mode Frequency 
Matrix-Input. The cycles so generated, called random cycles, were repro
cessed in the same manner as the original data tapes. The resulting 
matrices, the Mode Frequency Matrix and the Time in Mode Matrix were 
compared with the original matrices (see Figure 2). Those cycles whose 
matrices were similar enough to the originals were designated representa
tive driving cycles. Figures 5 through 8 present an example of a random 
driving cycle, Mode Frequency Matrix, Time in Mode Matrix, and the Matrix 
Comparisons, respectively. 

The procedures used by Olson are described in detail in a previous 
report [7]. 

The matrices and driving cycles for each body type were compared to 
those representing the other body types. These comparisons indicated that 
the differences were small and random. That is, the driving patterns did 
not vary consistently with body type. Furthermore, driving data were 
calculated in two seasons (winter and spring); there was no substantial 
difference between the driving patterns for the two seasons. 

The HOV driving data were then compared to the LDV data gathered in a 
previous study [2]. Again the differences were small and random. It was 
concluded, therefore, that traffic conditions (in an urban area) determine 
driving patterns to a larger degree than vehicle type. Apparently this is 
so because in moderate to heavy traffic conditions, which exist most of the 
time in the Basin, no vehicle can drive very much differently than other 
traffic. In such conditions a fast LDV is frequently forced to follow a 
slower HOV. The result is both vehicles exhibit similar driving 
characteristics. In some areas, such as steep hills, there are obviously
differences; however, there are few such areas in the Basin. 

Some additional traffic data are available from other studies [8], 
[9]. These data were examined and they tend to support the same 
conclusion. 

On multi-lane highways with low traffic density, vehicle performance 
and driver characteristics may predominate. However, such areas tend to 
be open highway where most driving is steady state or nearly so. Only a 
small fraction of the VMT in the Basin occur under such conditions. 
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NORMAL[ZEC MODE FREQUENCY (PERCENT} --- INPUT 
PICK UP - SPRING NCN-FREEWAY 

a 5 10 1.5 LO L, j(; 35 4C 45 50 5!, '"l.>V 

0 8.37 3.22 1.67 1.34 0.65 · C.83 C.'ll 0.4C 0. 14 O.J o.o o.o o.6 

5 2.68 6.41 o.ao 1.23 C.65 0.91 c.76 0.43 0.11 0.04 o.o J.O o.o 

lC l.05 l.2C 4.82 0. 5 1 C.94 0.98 C.;29 0. 11 0.04 o.o o.o o.o o.o 

l 5 0.91 o.ao o.76 4.89 1. 0 l 0.98 C. 69 0.33 0.11 o.o 0.04 o.o o.o 

20 o.ao 0.91 0.54 0.94 4. 3 1 1.20 0.25 0.01 c.01 0.04 o.o o.o o.o 

_, 25 1.16 o.ao 0.51 0.58 1.01 5.58 1.5(:, 0.36 0.14 o.o o.o Q.O o.o 
0 

3C C.'38 0.58 0.33 0.18 C.40 1.01 5.80 1.63 c.22 J .G 4 o.o 0.0 o.o 

35 0.54 0.25. 0.25 .:;.40 C.04 0.22 C. 8 7 4.49 1.45 0.25 o.o o.o o.o 

4C 0.40 0.18 a. 11 0.29 C,04 0.01 o. 18 o.54 2.64 0.36 o. 04 o.o o.o 

45 0.25 0.11 0.01 0.14 0,07 o.o4 0.01 0.14 0.2s I.. 0 c; o.o o.o o.o 

5C o.o o.o a.a o.o c.a o.c c.c 9 • G o.o 0 • 0 7 , o. 11 o.o o.o 

55 a.a o.a a.a o.o c.o o.o c.-c c.o o.o o.o o.o a.a o.o 

6C o.o o.a a.o a.a c.o o.o o.c o.a a.a a.a a.a o.o o.o 

Figure 3. Sample Mode Frequency Matrix-Input 



-NOR-MALiZEC TIME IN MODE (PERCENT) --- INPUT 
,PICK UP - SPRING NCN-FRfEWAY 

0 5 10 15 20 25 3C 35 40 4~ 50 55 60 

C 17 .02----~------ l. 55 . 1.23 1.26 C.78 1.40 1. 76 C.97 C.39 o.o o.o o.o o.o 

5 1.29 . 3. 63 0.46 J.92 C.67 1.14 1.11 0.74 0.25 0.14 o.o o.o o.o 

lC C.89 0.60 4.41 0.21 c.1s 0.97 C.40 C.16 0.09 o.o o.o o.o o.o 

15 c.s1 0.63 0.41 2.52 C.61 0.87 c. 75 0.44 0.23 'J • C 0.08 o.o J.0 

20 0.93 0.86 0.40 0.49 3.90 0. 73 0.20 0 .1 C c.12 0.01 o.o o.o o.o 

--' __, 
2! 

30 

3! 

1.51 

1. 5'7 

C.88 

0.94 

c. 7<, 

< 

0.3o 

0.47 

0.38 

o.33 

0.47 

0. l.9 

0.51 

C.52 

0.33 

0.04 

4.29 

0.41 

0.19 

0.66 

6.79 

0.46 

0.31 

1.00 

4.67 

0.21 

0.24 

J.95 

o.o 

J.08 

0.32 

o.o 

o.o 

o.o 

o.o 

o.o 

o.o 

o.o 

o.o 

o.o 

40 0.8't 0.33 0.1s 0.42 0.03 o.c1 0.11 0.3.l 3.39 J.25 0.01 o.o o.o 

45 C.6g 0.22 0. 14 0.24 c.12 0.04 O.lJ 0.12 0.17 1.38 o.o o.o o.o 

SC 

55 

c.c 

c.o 

o.o 

o.o 

o.o 

o.o 

o.o 

o.o 

c.o 

o.o 

o.o 

o.o 

o.o 

o.c 

o.o 

o.o 

o.o 

o.o 

0 .o 7 

J. 0 

0.18 

o.o 

o.o 

. 
J.O 

o.o 

o.o 

6C o.c o.o o.o o~o o.o o.o c.o o.o o.o J.0 o.o o.o o.o 

Figure 4. Sample Time In Mode Matrix - Input 



IN IT I Al FINAL MOCE MODE TOTAL TOTAL AVG. RATE CUI-.VE 
MCOE SPEED. SPEED TI f>':E DISTANCE TIME DISTANCE lMPH/SECI TYPE 

l C 0 13.58 o.o 13.58 o.o 0.0 0 
2 0 l5 7.40 0.018 20 1 

• 9 e J.Jl8 2.03 1 
3 15 15 4.30 0.018 2:i. 2!J U.Ujb o.o 0 
4 15 5 4. 15 0.012 29.43 U.048 -2 .41 4 
5 5 5 2.83 0.004 32.26 0. 052 o.o 0 
6 5 40 11. 08 0.109 49.34, 0.161 2.05 2 
7 40 40 l O. 70 0.11s 60.04 C.280 o.o 0 
8 40 45 6.39 0 .o 7 6 66.43 0.355 0.78 2 
9 45 45 16.29 0.201\ 82. 73 0.559 o.o 0 

10 45 •O 16. 15 0.116 98.87 0.675 -2.79 4 
11 0 0 13.58 o.o 112.46 0.675 o.o 0 
12 0 l'.'> 7.40 0.018 119.86 0.693 2. 03 l 
13 15 15 3. 15 0.013 123.01 0.706 o.o 0 
14 15 3'.> 12. 39 c.oe1 135.4G C.793 1.61 2 
15 35 35 7.52 0.073 142.92 0.866 o.o 0 
16 35 0 13.18 0.074 156.10 G.940 -2.66 4 
17 0 0 11.00 a.o 167.10 0.940 o.o 0 
18 0 30 i0.63 0.052 177. 73 0.992 2.82 l 

--' 
N 

19 
2C 

30 
30 

30 
5 

8.47 
6.C7 

. 0.011 
0 .033 

186.20 
192.27 

1.062 
1.095 

o.o 
-4.12 

0 
.4 

21 5 5 4.09 C.OC6 196.37 1.101 o.o 0 
22 5 0 1. 44 0.001 197.81 1.102 -3.47 4 
23 0 0 11.co a.a 208.81 1.102 o.o 0 
24 0 30 21.25 0.103 230.07 1.;rn5 1.41 l 
25 30 30 9.7d 0.082 239.85 1.287 o.o 0 
26 30 20 3.65 0.026 243.5C 1.313 -2.74 4 
21 20 20 9.56 b.053 253.07 1.366 0.0 0 
28 20 · 15 '4.22 0.021 257.29 l.387 -1.18 4 
29 15 15 3.12 ()'. 0 16 261.0l l.403 o.o 0 
30 15 25 5.39 C.030 266.40 l.433 1.85 2 
31 25 25 2.99 0.021 269.39 l. 45 3 o.o 0 
32 25 30 3.57 0.021 272.97 1.481 l.4Q 2 
33 30 30 1t. 56 0.038 277.53 1.519 o.o 0 
34 30 5 8.07 0 .043· 285.60 1.562 -3.10 4 
35 5 5 3.47 0.005 289.06 1.567 Q.'.) 0 
36 , 5 25 9.16 0.039 298.22 1.606 2.1a 2 
37 25 25 8. 12 0.056 306. 34 . 1.662 o.o 0 
38 25 0 10.60 0.042 316.94 1.705 -2.36 4 
39 0 0 16.17 o.o 333.10 1.705 o.o 0 
40 0 5 4.07 0.003 337.17 , 1.. 708 1.23 1 

Figure 5. Samp1e Random Driving Cycle 



INIT !AL FINAL MOCE MOCE TOTAL TdTAL . AVG. RATE CUR\IE 
MCDE SPEEC SPEED Tlt,'E DISTANCE TIME DISTANCE (MPH/SEC I TYPE 

41 5 5 4. 72 0.007 341.89 1. 714 o.o 0 
42 5 20 6. 83 0.024 348. 73 l. 738 2.20 2 
,. .,
-, .., .,,., 

~v 2.'J 7, 5:, .1.G42 356.28 1.780 o.o 0 
44 20 15 4.22 0.021 360.50 1.801 ,-1.18 4 
45 15 15 1.43 0.006 361.93 1.807 o.o 0 
46 15 10 5 .·57 0.020 36 7. 51 1.827 -0.90 4 
47 10 10 6.61 0.018 374.12 1.846 o.o 0 
48 10 5 3.10 O.J08 377.H 1.654 -1.35 4 
49 5 5 C.S4 0 .001 378.76 1.855 o.o 0 
SC 
51 

5 
25 

25 
25 

7.64 
4.10 

0.032 
0.0~3 

386.40 
391,.11 

1. 887 
1.920 

2.62 
o.• o 

2 
0 

52 25 C 10.60 0.042 401.70 1.962 -2.36 4 
53 C 0 13. 58 o.o 415.29 l .962 o.o 0 
54 0 5 2.s1 0.002 418.20 1.965 1.12 1 
55 5 5 4.09 O.OC6 422.30 1.970 O.'J 0 
56 5 30 10.29 0.051 432.58 2.021 2.43 2 
57 30 30 8.47 0,071 441.06 2.092 o.o 0 

_, 
w 

58 
59 

30 
5 

5 
5 

13. 05 
1.58 

0.0iC 
0.002 

454. 11 
455.68 

"i..162 
2.164 

-1 .92 
o.o 

4 
0 

60 5 40 15.67 c.100 471.35 2.264 2.23 2 
61 40 40 7.85 u.067 4 79 .20 2.351 o.o -o 

-62 40 45 5 .• 55 0.066 484.75 2.417 0.90 2 
63 45 45 9.21 o. 115 493.95 2.532 o.o 0 
64 45 30 4.c5 0.043 498.00 ·2.575 -3.70, _ 4 
65 30 30 8.47 o. 071 506.~7 2.646 o.o 0 
66 30 10 12.13 0.012 518.61 2. 718 -1.65 4 
67 10 10 7.63 0.021 526.24 2.740 o.o 0 
61l 10 20 5.35 0.022 531.59 2.762 1.87 2 
6', 20 20 5.54 0.031 537. 13 2. H3 o.o 0 
70 20 25 4.09 o.02t, 541 .22 2.819 1.22 2 
71 25 25 2.S9 0.021 544.21 2.839 o.o 0 
72 25 30 2.81 0.022 547.02 2.861 1.78 2 

73. 
74 

---- 3Q --
30 

-- 30 . -- 1s· 7.18 
1. 77 

0.060 
0.051 

554.20 
561.97 

2.921 
2.972 

o.o 
-1.93 

0 
4 

15 15 15 2.58 0;011 564.54 2.982 o.o 0 
76 15 25 4.86 0.021 569.40 3.Jlo 2.00 2 
77 25 25 1.21 0.050 576.67 3.060 o.o 0 
78 25 0 12.51 0.050 589.18 3.110 -2.00 4 
79 0 a 13.58 o.o 602. 11 3.110 o.o 0 
BC 0 . 5 2.63 0.002 605.39 3.112 1.90 1 

Figure 5. Sample Random Driving Cycle (Continued) 



85 

90 

95 

100 

105 

110 

115 

120 

INITIAL FINAL MOCE MODE TOTAi- . TOTAL AVG. RAH CURVE 
MCDE SPEED SPEED TII-IE DISTANCE TIME DISTANCE (MPH/SEC) TYPE 

8 l 5 5 4.C9 0.006 60'3.48 3.118 o.o o 
82 5 30 14.Sl 0.074 024.40 3ol':12 Lo6H 2 
83 30 30 11 .• 09 0.092 635.49 3.284 o.o 0 
84 30 35 5.22 0.047 640. 71 3.331 0.96 2 

35 35 7.52 0.073 640. 23 3.404 o.o 0 
86 35 30 3 .so . 0.032 651. 73 3.436 -1 .43 .4 
87 30 30 4.56 0.038 656.29 3.474 o.o a 
88 30 10 9.49 0.057 665.78 3. 5.31 -2.11 4 
89 10 10 g. 66 0.021 675.44 3.558 a.a 0 

10 20 6.79 0.029. 682.23 3 • :i86 1.47 2 
91 20 20 3.52 0.020 685.75 3.606 a.a 0 
92 20 a .7. 82 C.025 693.57 3.631 -2.56 4 
93 0 0 16. 17 o.o 709. 74 3.631 o.o 0 
94 0 5 3.78 0.003 713. 52 3.634 1.32 1 

5 , 5.98 0.008 719. 50 3.642 o.o 0 
96 5 0 3. 20 0.003 122.10 3.645 -l.:i6 4 
97 a 0 16.17 a.a 730. 87 3.645 a.a 0 
<; 8 0 10 5.36 0.009 744.22 3.653 · l. 87 l 

--' 
.p,. 99 10 

10 
10 
20 

7.63 
4.38 

0.021 
0.018 

751.85 
756.24 

3.675 
3.693 

o.o 
2.28 

Q 

2 
10 l 20 20 2.52 o.o 14 758.76 3.707 o.o 0 
102 2C 0 6.% 0.022 765. 71 3.729 -2.87 4 
103 0 0 16.17 o.o 781.88 3.729 o.o 0 
104 a 5 3. 18 0.003 785.66 3. 732 1.32 l 

5 5 2.20 0.003 787.86 3.735 o.o 0 
106 5 20 8.06 0.028 795.<J3 3.764 1.86 2 
107 20 20 5.54 0.031 801.47 3.795 a.a a 
108 20 i5 3~46 0.011 80'1 • 93 3.812 -1.44 4 
1C9 15 15 2.58 0.011 · SC7.50 3.823 o.o 0 

15 5 5.cio 0.018 813.41 3.840 -1 .69 4 
111 5 5 4 .09·' 0.006 817.50 ·3.846 o.o 0 
112 5 10 3.47 0.001 820.98 3.853 1.44 2 
113 

Tu;· 
lC 
lo 

10 
5 

6.61 
3. 29 

0.018 
0.001 

82 7. 59 
830.88 

3.872 
3.879 

o.o 
-1.52 

a 
4 

5 5 7.25 0.010 83 B. 12 3.889 O~u a 
116

--Tn · 
5, 

25 
25 
i5 

9.16 
4. 70 

O.C39 
· 0 .0·33 

84 7. 28 
851.98 

3.928 · 
3.960 

2.18 
o.o 

2 
0 

118 25 15 6.C4 C,.035 858.C2 3.995 -1. 66 4 
_ H9 15 .,I, 5 4. 87 0.020 862.89 4.015 o.o 0 

15 5 4. 15 0.012 86 7. 04 4.028 -2.41 4 

Figure 5. Sample Random Driving Cycle (Continued) 



INITIAL FINAL MOCE MOCE TOTAL TOTAL AVG. RATE CURVE 
~COE SPEE:O SPEED TI "4E DISTANCE TIME DISTANCE (MPH/SEC) TYPf 

121 5 5 4.09 0.006 871.13 -4. C33 o.o 0 
122 5 0 2.85 0.002 873.98 4.03b -1. 75 4 
123 C 0 13. 58 c.o 887.56 4.036 o.o 0 

.124 0 5 3.20 0.003 890. 77 4.038 1.56 l 
125 5 5 2.83 0.004 ·893.cO 4.042 o.o 0 
126 5 0 J·.55 0.003 897 .16 4.045 -1.41 4 
127 C 0 18.61 o.o 915. 77 · 4.045 o.o 0 
128 C 15 5.14 0.013 <i2C.9l 4.057 2.92 1 
129 15 15 2.58 0.011 . 923.49 4.068 o.o 0 
130 15 0 7.46 0.010 930.94 4.086 -2.01 4 
131 C 0 13.58 o.o 944.53 4.086 o.o 0 
132 0 5 4.36 0.004 948.88 4.090 1.15 l 
133 5 5 2. e3 0.004 C,51.72 4.094 o.o 0 
134 5 20 6.83 0.024 <;58.55 4.118 2.20 2 
13 5 20 20 6. 54 0.036 965.10 4.154 o.o 0 
136 20 5 4.% 0.019 'H0.06 4.173 -3.02 4 
137 .5 5 2.83 0.004 972.89 4. 177 o.o 0 

_, 
u, 

138 
139 
140 

5 
30 
JC 

30 
30 
25 

10.29 
12. 39 
3.Cl 

0.051 
0.103 
0.023 

g53·. 18 
995.56 
998.58 

4.228 
4.331 
4.354 

2.43 
o.o 

-1. b6 

2 -
0 
4 

141 25 25 3.85 0.021 1002.42 4.381 o.o 0 
142 25 30 3.32 0.025 1005.74 4.406 1.51 2 
143 JC 30 12.39 0.103 1018.13 4.509 o.o 0 
144 30 35 5.59 0.051 1023.72 4.560 0.89 2 
145 35 35 7.52 0 .073 1031.24 4.633 o.o 0 
146 35 40 4.77 0.050 1036.01 4.b83 1.05 2 
14 7 4C 40 10. 70 0.119 1046. 71 4.802 o.o 0 
148 40 15 8.57 0.010 1055.28 4.8 72 -2.92 4 
14<; 15 15 3. 72 0.016 1059.00 4.887 o.o 0 
150 15 25 5.93 0.033 1064.•B 4.Y20' 1.69 2 
151 25 25 5.56' 0.039 1070.48 4.959 o.o 0 
152 25 30 3.32 0.025 1073. 80 4.984 1.51 2 

153
--i9.-

3C 
-30 

30 
35 

l. 'ii6 
3.74 

0.016 
0.034 

1075.76 
1079.50 

5.JOl 
5.034 

o.o 
1.34 

0 
2 

15 5 35 35 8.68 0.084 1088.18 5 .119 o.o 0 
156 35 40 4.77 0.050 1092.95 5.169 1.os 2 
157 40 40 9.27 0 .103 1102. 22 5.272 o.o 0 
158 40 35 3.44 o.0.36 1105.66 5.308 -1 .45 4 
159 35 35 9. 84 0.096 1115.50 5.403 o.o 0 
160 35 30 3.50 0.032 1119.00 5.435 -1.43 4 

Figure 5. Sample Random Driving Cycle (Continued) 



1NITIAL FINAL MOCE MDCE TOTAL TOTAL AVG. RATE CURVE 
MCDE SPEEC SPEED TIME DISTANCE TI ME DISTANCE IMPH/SEC~ TY PE 

161 3C 30 13.69 0 .114 1132.69 5.550 o.o 0 
lb2 30 35 3.37 0.030 1136.06 5.580 1.48 2 
16 3 35 35 8.68 0.084 1144.74 5.664 o.o 0 
164 35 15 13.33 o.osa 1158'.07 5.763 -l.50 4 
165 15 15 6.Cl 0.025 1164.09 5. 788 o.o 0 
166 15 5 4. 73 0.014 1168.82 5.802 -2.11 4 

_.. 167 5 5 3.47 o.oos 1172.29 5.807 o.o 0 
0) 168 5 0 2.50 0.002 1174~78 5.809 -2.00 4 

169 C 0 18. 6 1 c.o 1193.40 S.809 o.o 0 
17C 0 20 8.12 C.028 1202.12 5.837 2.29 1 
171 20 20 6.C4 0.034 1208.16 5.870 o.o 0 
172 2C 0 7.82 0.025 1215.98 5.895 . -2. 56 4 
173 C 0 13.58 o.o 1229.56 :..89~ o.o 0 

Figure 5. Sample Random Driving Cycle (Continued) 
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NOR~ALIZEC MODE FREQUENCY 
.. 

(PERCENT} --- CYCLE 2111656277 

0 5 10 15 20 25 30 35 40 45 50 55 60 

0 8.67 4.05 o.58 1. 73 c.58 o.c 1.16 o.o o.o o.o o.o .o. 0 o.o 

5 2.89 9.83 o.58 o.o l • 73 1.73 1. 73 o.o ' 1.16 o.o o.o o.o . o.o 

lC c.o 1.16 2.89 o.o 1.73 o.o o.o o.o o.c o.o o.o o.o o.o 

1~ o.58 2.31 o. 58 5.78 a.a 1. 73 o.c 0.58 o.o o.o o.o o.o - o.o 

2C 1. 73 o.58 o.o 1~ 73 4.62 o.5s C. C a.a o.o o.o o.o o.o o.o 

__, 25 1.73 o.o o.o 0.58 c.o 4.62 2.31 o.o o.o o.o o.o o.o o.o 
-.i 

3C c.o 1.73 1.16 0.58 c.5s o.5a 6.S4 2.31 c.o 0•.o o.o o.o o.o 

35 C.58 o.o o.o o.5a o.o o.c l. 16 3 .4 7 1.16 o.u o.o o.o o.o 

4C c.o o.o o.o o.5a c.o o.o o.c Q.58 2.31 1.16 o.o o.o o.o 

45 c.sa o.o o.c o.o c.o o.o Q.58 o.o o.o 1.16 -0. 0 o.o o.o 

.!Hi o.o o.o o.o o.o o.o o.o o.c o.o o.o o.o o.o o.o o.o 

·5·5 a.a a.a o.o o.o c•.o o.o o.o c.o o.o o.o o.o o.o o.o 

6C o.o o.ci o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

Figure 6. Sample Mode Frequency Matrix - Output 



NORMALIZED TIME IN MOOE (PERCENTt --- CYCLE 2111656277 

0 5 10 ' 15 20 25 3C 35 40 45 50 55 - 60 

a l 7. 81 2.01 0.44 l.62 C. 71 o.o 2.59 o.o o.o o.o o.o o.o o.o 

5 1.10 4.9<; 0.28 J.O l. 77 2.11 2.89 o.o 2.66 o.o o.o o.o o.o 

lC .·o .o 0.57 3.lG o.o 1. 34 o.o o.o o.o o.o o.o o.o o.o o.o 

15 Q.61 1.54 0.45 2.84 o.o 1.32 o.o l. Cl o.o o.o o.o o.o o.o 

2C 1. B't 0.4C o.o 0.97 3.81 0.33 o.o o.o o.o o.o o.o o.o o.o 

...... 25 2.74 o.o o.o 0.49 o.o 3.27 1.06 o.o o.o o.o o.o o.o o.o 
co 

3C a.a 2.21 1.76 0.63 C.30 0.25 S.38 1.46 o.o o.o o.o o.o o.o 

35 1.01 o.o o.o 1.os c.o c.o 0.57 4.05 0.1a o.o o.o o.o o.o 

40 o.o o.o o.o 0.10 c.o o.o o.o 0.28 3.13 0.97 o.o J.O o.o 

45 1. 31 o.o o.o a.a o.o a.a o.33 a.a o.o 2.01 o.o o.o o.o 

sc· c.o o.o o.o o.o o.o o.o o.a o.o o.o o.o o.o o.o o.o 

55 c.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

6C o.o- o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

Figure 7. Sample Time In Mode Matrix - Output 



THE STATISTICS ·FOR CYCLE 2111656277 ARE AS FOLLCWS: 

-----KOLMOGOROV-SMIRNOV DIFFERE~CES----- -----SUMMARY PERCENTAGE MEASUkES-----

MODE FREQUENCY ~ATRIX: MOOE FREQUENCY MATRIX: 

CIFFERENCE SL lNPUT CYCLE 

MATRIX: 0.0538 c.200 IDLE: 8.37 8.67 

CRUISE: 0.0631 c.2co CRUISE: 40 .13 * 41.62 * 

ACCEU Q.0564 c.200 ACCEL: 27.78 20.59 

OECEL: o.Oo83 c.200 DEC EL: 23.72 23.12 

Tl~E IN MODE MATRIX: TIME IN MODE MATRIX: 

MATRIX: C.0262 c.200 IDLE: 17.02 17 .81 • 
_, 
~ CRUISE: 0.0308 c.200 CRUISE: 35.16 * 35.65 * 

ACCEL: 0.0632 C.150 ACCEL: 25.76 25.34 

DECEL: 0.0733 c.100 DECEL: 22.C6 2l.2J 

, 
AVERAGE SPEED FOR INPUT MATRIX: 17.24 MPH 

AVERAGE SPEED FOR CYCLE: 17.26 MPH 

CYCLE DISTANCE: 5.90 MILES 

NUMBER OF STOPS P~R MILE: 2.37 

FIGURE CF MERIT: 1.31 

* THE IDLE PERCENTAGE IS HERE NOT INCLUDED 1N THE CRUISE PERCENTAGE. 

Figure 8. Sample Driving Cycle Comparison Statistics 



The data collected during this phase of the program were used to 
specify a dynamometer test sequence to be used for collecting modal HOV 
emissions data. This sequence, shown in Table l, contains those driving 
modes that were observed. (The sequence was modified by the ARB to 
improve dynamometer driveability [10]. The modified sequence is shown in 
Table 2.) The sequence is not a representative driving cycle. A repre
sentative cycle, similar to the Federal Test Procedure, attempts to simulate 
the emissions of in-use vehicles by assuming that the total emissions 
during the cycle (on a grams-per-mile basis) are representative of the 
emissions of such vehicles. This sequence is for obtaining modal emissions 
data only. 

Table l. HOV Modal Emissions Driving Sequence 

Speed Range Time in Mode Distance inMode 
{mph) (sec) Mode (mil es) No.* 

l 0-30 18 0.0592 
2 30-0 16 0.0741 
3 150-0 0 
4 0-15 8 0.0201 
5 15-30 11 0.0705 
6 30-45 13 0.1360 
7 2045-45 0.2500 
8 45-30 12 0 .1268 

30,-609 25 0.3134 
10 60-45 12 0. 1716 
11 45-60 14 0.2043 
12 60-60 12 0.2000 
13 60-15 30 0.3367 
14 15-60 26 ! 0. 3136 
15 60-0 35 0.3293 
16 90-0 0 
17 0-60 38 0.4009 
18 60-30 23 0.2994 
19 30-30 30 0.2500 
20 30-15 9 0.0579 
21 15-0 8 0.0173 
22 0-45 22 0.1759 
23 45-15 16 0. 1392 
24 15-45 18 0.1528 
25 45-0 19 0. 1304 

*The ARB modified this sequence to include several steady 
state modes to make the sequence easier to drive on a 
dynamometer (see Table 2). 
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Table 2. Modified Driving Sequence 

Speed Range Time in Mode 
Mode No. (mph) (Sec) 

l 
lA 
2 
3 
4 
5 
6 
7 
8 
8A 
9 
9A 

10 
lOA 
11 
12 
13 
13A 
14 
14A 
15 
16 
17 
17A 
18 
19 
20 
21 
21A 
22 
22A 
23 
23A 
24 
24A 
25 

0-30 
30-30 
30-0 
0-0 
0-15. 

15-30 
30-45 
45-45 
45-30 
30-30 
30-60 
60-60 
60-45 
45-45 
45-60 
60-60 
60-15 
15-15 
15-60 
60-60 
60-0 
0-0 
0-60 

60-60 
60-30 
30-30 
30-15 
15-0 
0-0 
0-45 

45-45 
45-15 
15-15 
15-45 
45-45 
45-0 

18 
20 
16 
15 
8 

11 
13 
20 
12 
20 
15 
20 
12 
20 
14 
12 
30 
20 
26 
20 
35 
9 

38 
20 
23 
30 

9 
8 

20 
22 
20 
16 
20 
18 
20 
19 

21 





SECTION 4 
CHARACTERIZATION OF VEHICLE POPULATION 

Heavy-duty vehicles (HDVs) were characterized on the basis of model 
year, body type, weight class, fuel type and emission standards. Since the 
data to adequately characterize the HOV population in terms of these 
categories do not exist, estimating procedures were developed. This section 
describes those procedures and discusses their advantages and weaknesses. 

Heavy-duty vehicles represent a more diverse group of emission sources 
than do light-duty vehicles. For example, 80,000 pound GVW tractor trailer 
combinations and 3/4 ton recreational vans have both been categorized as 
heavy-duty vehicles (using the 6000 pound GVW criteria). The emissions 
characteristics of these two types of vehicles are substantially different. 
Recognizing this, such vehicles are now classified by the Air Resources 
Board (ARB) as either medium-duty vehicles (6001 pounds to 8500 pounds GVW) 
or heavy-duty vehicles (8501 pounds GVW and greater). 

For these reasons, twenty (20) categories of vehicles, which account 
for almost all HDVs in the South Coast Air Basin (SCAB), were defined (see 
Table 3). Since individual emission factors for these vehicle categories 
do not now exist, they were defined in anticipation of such data becoming 
available. 

Although several data sources contain information relating to 
heavy-duty vehicle population, none contained sufficientiy detaiied 
information to ~dequately characterize the HOV popul·ation. Therefore, the 
registration records of the Department of Motor Vehicles (OMV) were examined. 
A special report from the Department of Motor Vehicles• 11 regular commercial 11 

registration files was assembled for TRW by a division of the Reuben Donnelley 
Corporation [11]. The computer generated report, a sample of which is shown 
in Figure 9, contained registration data by body type, model year, fuel, 
weight class and county of registration. 

The data are presented in the following manner: 

• Eight (8) body types: pick-up, tractor, bus, dump, flat bed, 
tank, sedan delivery {panel truck), and van*; 

• Three (3) weight classes: 0 to 6000 pounds GVW, 6001 to 
10,000 pounds GVW, and greater than 10,000 pounds GVW; 

• Model years: pre-1970 and 1970 through 1976 by model 
year; 

*The OMV 11 Gross Report 11 indicates that these eight (8) body types 
constitute more than 97% of all registered commercial vehicles in 
the state [12]. 
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Table 3. Heavy-Duty Vehicle Body Types, Weight Categories, and 
fuel Type 

Body Type Fuel Type 

Pickup Gasoline 
Pickup Gasoline 

Tractor Gasoline 
Tractor Diesel 

Bus Gasoline 
Bus Diesel 

Dump Gasoline 
Dump Diesel 

Flatbed Gasoline 
Flatbed Gasoline 
Flatbed Gasoline 
Flatbed Diesel 

Tanker Gasoline 
Tanker Diesel 

Van Gasoline 
Van Gasoline 
Van Gasoline 
Van Diesel 

Tractor Gasoline 
(non-Ca1if. ) 
Tractor Diesel 
(non-Cal if. ) 

Weight Category 

Medium-Duty Gas 
Heavy-Duty Gas 

Heavy-Duty Gas 
Heavy-Duty Diesel 

Heavy-Duty Gasoline 
Heavy-Duty Diesel 

Heavy-Duty Gas 
Heavy-Duty Diesel 

Medium-Duty Gas 
Heavy-Duty Gas 
Heavy-Duty Gas 
Heavy-Duty Diesel 

Heavy-Duty Gas 
Heavy-Duty Diesel 

Medium-Duty Gas 
Heavy-Duty Gas 
Heavy-Duty Gas 
Heavy-Duty Diesel 

Heavy-Duty Gas 

Heavy-Duty Diesel 

GVW Range, lbs 

6001 - 8500 . 
8501 -10 ,000 

l O ,000+ 
10,000+ 

10,000+ 
10,000+ 

10,000+ 
10 ,000+ 

6001 - 8500 
8501 -10, 000 

l O ,000+ 
10,000+ 

10,000+ 
10,000+ 

6001 - 8500 
8501 -10,000 

10,000+ 
10,000+ 

10,000+ 

10,000+ 
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TRW TRUCK REGISTRAT10"1 
DATE 07/01/77 

LOS ANGELES CLllJl'I. TY 

SOOY TYPE FUEL YEA!< GVlol 0-6000 GVi,j 6001-10,000 Gllrl OVEK 10,000 

PICKUP GAS PRE 1970 2 78t:19 28744 43 
19 70 7482. lC555 lJ 
1971 572i:l lOOvd d 
19-72 7228 L3 5d3 2 
1973 77'15 i.52d9 l 
1974 7251 0571 
1975 48S4 Sv:>5 
1970 1480 3096 

DIESEL PRE L'i 70 b 4 
1970 4 4 
l<Hl 4 l 
L97l 1 5 
1973 2 2 
1974 3 3 
L 9 75 4 
1970 l 

TRACTCR GA!; PRE 1970 17 1237 
1970 r,; 469 
1971 29:> 
l <;72 3 lt54 
1973 6 428 
1974 7 277 
19]; lL 195 
1976 LO 20 

JH. ::.EL PR:' 1970 l 3824 
197J LL04 
l c; 71 1225 
1972 1372 
1973 lcod 
1974 1882 
l'H5 1124 
1976 221 

UKfhJ~l\j PRE l.970 9 
l<HO 2 
1971 4 
1972 4o 
19 7 3 2) 
1974 17 
1ns 3.it 

BUS Gh PR£ 1970 6 291 
l97U .2 109 
l97l 13 67 
1972 2. 102 
197 3 3 2o 
1974 21 
1975 77 
l 976 3 

u!ESEL PRE 1970 1::, 

Figure 9. Sample of the Donnelley Registration Data Report 
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, Fuels: gasoline (gas), diesel, and unknown (predominantly 
propane and liquified natural gas); 

• Counties: Los Angeles, Orange, Riverside and San Bernardino 
(entire county, not just SCAB portion). 

The weight classes are gross vehicle weight (GVW), not unladen weight 
as in the Gross Report. The Donnelley report represents vehicle 
registrations as of February 1, 1976. 

The registration file from which the report was compiled consists of 
"regular commercial" vehicles only. There are two other categories of 
vehicles that were not counted: Board of Equalization (B.E.) commercials 
and exempt vehicles. B.E. commercials are essentially those vehicles that 
are rented or leased. Exempt vehicles are those operated by various 
governmental agencies and are identified by a diamond shaped insignia 

11 E11surrounding an upper case • 

The number of B.E. commercials was determined by establishing the 
state-wide ratio of B.E. commercials for a given body type to the regular 
commercial registrations for that body type. This ratio was multiplied 
by the number of regular commercial registrations for that body type in 
each county as shown in the Donnelley Report. 

Exempt commercials were estimated in a similar manner. The ratio of 
exempt vehicles for a given county to regular commercials of all body types 
for that county was established and multiplied by the registered regular 
commercials for each body type and weight class. 

An additional registration category exists for buses. Buses are some
times registered as automobiles in spite of the fact that they are over 
6000 pounds GVW. The Gross Report was used to determine the statewide 
ratio between buses registered as automobiles and buses registered as 
commercial vehicles. This ratio was applied to buses registered as 
commercials in each county. 

The sum of these four (4) categories, regular commercial, Board of 
Equalization, commercial exempt, and buses as automobiles was multiplied 
by the fraction of vehicles in each county that are also in SCAB as 
estimated in the ARB [13]. This procedure yields the number of registered 
commercials in each county. For purposes of this study only vehicles with 
GVWs ·of greater than 6000 pounds were considered. 

The following is the mathematical statement of the procedure (for
buses an additional term is required): 

RC b,w,c 
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Where: 

= Registered regular commercials (Donnelley Report)CD b,w,c - by body type, b 
- by weight class, w 
- by county, c 

= Board of Equalization commercials - statewide 
(OMV Gross Report) 

- by body type, b 

= Registered regular commercials statewide 
(OMV Gross Report) 

- by body type, b 

= Exempt (DMV) 
- by county, c 

= Total regular commercial commercials, all body types
(Donnelley Report) 

- by county, c 

= Fraction of vehicles in county, c, which are also in 
the South Coast Air Basin (ARB data) 

- by weight class, w 

= Registered commercialsRC b,w,c - by body type, b 
- by weight class, w 
- by county, c· 

BAFor buses the term CG + CDb w c' where BA is buses registered as autos, 
was added. b ' ' 

Donnelley was not able to provide 6001 to 8500 GVW and 8501 to 10,000 
GVW weight category breakdowns because the necessary data are not encoded 
in the OMV records. These records show the following weight categories:
0-6000 pounds, 6001 to 10,000 pounds, and several categories greater than 
10,000. It was therefore necessary to develop a procedure for estimating
the required weight breakdowns. 

R. L. Polk and Company has described methods of using DMV records to 
determine weight class distributions using serial (vehicle identification)
numbers and ignition key identification numbers from a random sample of 
vehicles [14]. The procedures were not used for this study because of the 
expense and because they are untried. 
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Methods of estimating GVW from unladen weight have been proposed. 
Since the unladen weight of each commercial vehicle is contained in the 
OMV records, it should be possible to establish a maximum load for each 
body type and unladen weight combination. Such values have been proposed 
(see Table 4) [15]. Table 4 also shows additional data obtained from the 
small sample of vehicles used by Olsen. Note that the difference between 
the estimated and actual loads is large and variable. It was determined 
that estimating GVW from unladen weight was not feasible. 

The necessary breakdown was obtained by combining information from the 
Donnelley report and data from the ARB [13]. The Donnelley Report has 
10,000+ GVW vehicles listed separately. It was used to determine regis
trations for this category. That is, the fraction of all vehicles 6001 
pounds GVW and greater that are 10,000+ GVW was determined to be 31 .1%. 
Similarly, the ARB data shown 6001 to 8500 GVW vehicles as a separate 
category. These data show that 33.2% of all HDVs are in this weight range. 
The remainder, 35.7%, were assumed to be 8501 to 10,000 pound GVW vehicles. 
This procedure is shown schematically in Figure 10. 

The vehicles were also distributed by model year. For model years 
1970 and later, the Donnelley Report listed registrations by model year. 
Model years prior to 1970 were lumped together. Data provided by the ARB 
were used to estimate the distribution of model years 1969 and earlier [13]. 
Model year distributions for vehicles in the weight classes 6001 to 8500 GVW 
and 8501 to 10,000 GVW were assumed to be the same because the Donnelley 
Report showed only combined registration data for these two weight classes. 

Estimates of the change in model year distribution with season were 
made. The distributions were calculated by using the Donnelley registration 
data and assuming an annual growth rate of 4.43% for 1975 [13]. 

It was necessary to develop a method for estimating the vehicle miles 
traveled (VMT) by out-of-state vehicles. It was assumed that all out-of
state vehicles were gasoline and diesel powered tractors and that each VMT 
by an out-of-state vehicle replaced a VMT by a California registered vehicle. 
Implicit in this simplifying assumption is the assumption that the buses and 
other types of vehicles contribute a small fraction of the total VMT. These 
assumptions introduce small errors. Data from five (5) locations 06] showing 
the number of heavy-duty vehicles that are registered in other states (see 
Table 5). An average of the values was used to arrive at the estimate of 
11.1% of VMT by tractors as being contributed by out-of-state vehicles. 

To allocate emissions from these vehicles, the simplification of 
showing these vehicles as being registered in SCAB was employed. 11.1% of 
the California registered tractors were shown as being replaced by an equal 
number of out-of-state tractors. Average annual mileage and model year 
distributions were assumed to be the same as California vehicles. 

The vehicle population was characterized by: 
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Table 4. Comparison of Estimated and-Actual Loads by 
Body Type 

Unladen 

Bod}'. Tl".ee 
Weight 

{lbs} 
Load 
{lbs) 

GVW 
{lbs} Comments 

Pickup Estimated, [15] 4,500 l ,500 6,000 
4,800 8,500 

Actual 5,800 l ,800 7,600 l vehicle 
* Tractor Estimated 2,000 4,000 6,000 

4,ooo* 4,500 8,500 
Actual - gas 23,000 31,000 8,000 l vehicle 
Actual - diesel 23,000 57,000 80,000 2 vehicles 

23,300 56,700 80,000 l vehicle 
28,540 51,460 80,000 l vehicle 
29,810 32,990 62,800 l vehicle 
30,000 60,000 30,000 l vehicle 

Bus Estimated 5 ,000* l ,000 6,000 
6,000* 2,500 8,500 

Actual - diesel 20,000 15,000 35,000 2 vehicles 

Flatbed Estimated 4,500 1,500 6,000 
4,700 3,800 8,500 

Actual - gas 8,900 11, l 00 20,000 l vehicle 
12,000 23,000 35,000 l vehicle 

Van Estimated 4,500 1,500 6,000 
4,800 3,700 8,500 

Actual - gas 8,900 5,100 14,000 l vehicle 
11 ,000 11 ,000 22,000 l vehicle 

*it is unclear why such low unladen weights were used for these vehicle 
types. 
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6001 to 8500 GVW 8501 to 10,000 GVW 10,000+ GVW 

68.9% 31. 1 % 

33.2% 66.8% 

TRW/ 
Donnelley 

ARB 

I..__3_3_.2_%__..,il....____3_5___7%_0___.....1___3_1_.,_%__1TRW 

Figure 10. Schematic Representation of the Procedure Used 
to Estimate Weight Class Breakdowns 
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Table 5. Out-of-State Heavy-Duty Vehicles, [16] 

Location* 

Cajon Pass IS*** 15 
San Gorgonio Pass IS 10 
South Coast rs 15 
Los Angeles Area IS 405 
Los Angeles Industrial Area 
Long Beach Port Area 

Average 

%Non-California HDV** 

19 .4 

25.7 
3.6 

6.4 
9.2 
2.5 

11.1% 

* State operated truck weight station 
**Defined as vehicles whose primary registration is in a state 

other than California. 
***Inter-state Highway 
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• Body type (20 categories); 

• Fuel type (2 types); 

• County of primary registration (4 counties); 

• GVW class (3 categories); 

• Fraction of out-of-state vehicles. 

As the previous discussion indicates, these distributions are estimates 
only. They were determined by reasonable methods but may contain substantial 
inaccuracies. It is difficult to determine accuracy limits on these cate
gorizations. However, the list shown above is in approximately descending 
order of reliability. 
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SECTION 5 
DISTRIBUTION OF TOTAL VEHICLE MILES TRAVELED 

The temporal and geographical distribution of emissions is directly
related to the distribution of vehicle miles traveled (VMT). Data were 
developed to allocate VMT in the following manner: 

• County
• Grid square
• Hour of day
• Weekday/ weekend 
• Season 
• Freeway/non-freeway 

This section describes the data that are available and how they were used 
to develop temporally and geographically resolved VMT estimates. 

The basis for the VMT distribution is the LARTS (Los Angel~s Regional
Transportation Study) traffic model. The computerized LARTS model consists 
of four (4) major components: 

• A computerized road network system for the Los Angeles area 
showing location, lengths, and road type (freeway/non-freeway)
for approximately 9600 major roadway links; 

• Annual average 24-hour week day traffic volume estimates; 

• Average 24-hour weekday VMT estimates for each link - this 
is determined by multiplying the volume on each link by its 
length; 

• Average link speed for peak and non-peak traffic conditions -
actually a so:--called "policy speed." 

The link traffic volumes which are for total traffic light- and 
heavy-duty vehicles·, are based on 1974 data. 1975 traffic volume estimates 
were obtained by increasing the volume on each link by 5.5%, the value 
recommended by Ca1Trans[l2]. Traffic which in reality flows on roads not 
included in the road network, is assigned to those roadways which are 
included by the LARTS model. 

Each link or portion thereof was assigned to the appropriate 10 km by
10 km UTM grid square and to the appropriate county by TRW. The TRW model 
allows grid sizes downto l km by l km to be selected; calculation of 
emissions to this scale requires enormous amounts of computer time with a 
very slight corresponding real increase in resolution. That is, the 
inaccuracies inherent in the model are such that the increased resolution 
obtained in using a smaller grid size is more apparent than real. 
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Comparisons were made between LARTS estimated daily traffic and 
traffic count data [ 2 ]. These comparisons showed that on any given 
link the error in LARTS traffic volume estimate could be very large, as 
much as 70%. The errors for a group of links close together, however, are 
random, not systematic, and tend to cancel each ~ther. The overall error 
in each 10 km grid square tends to be small. The volume inaccuracies 
set the primary limitation on geographical resolution. These considerations 
plus those of computer time requirements make 10 km a workable grid size. 

To obtain the required degree of temporal resolution it was necessary 
to disaggregate the 24-hour average weekday VMT obtained from LARTS. Hourly 
vehicle count data from freeway and surface street locations throughout 
the basin were obtained for weekdays and weekends for four (4) seasons[2]. 

The annual average weekday 24-hour traffic volume was determined from 
these counts (as opposed to using the LARTS volumes). The ratio of each 
season's volume to the newly calculated annual average was determined. The 
value so obtained is an estimate of seasonal distribution of total annual 
VMT for each link. This was done for each traffic count location and the 
results averaged within each grid square. The average of those grid squares 
that define a grid square type (which will be described later) were used to 
determine the final seasonal variation. 

For each location and season the ratio of weekend (2-day average) to 
weekday (5 day average) traffic volumes was calculated. This ratio was 
used to determine weekend volumes from the seasonally adjusted average 
weekday volume. 

The average weekday and average weekend volumes for each grid square 
were converted to separate hourly percentages of 24-hour total values and 
plotted for each grid square for which there was data (see Figures 11 
and 12). That is, the fraction of the 24-hour volume that occurred· 
during each hour was plotted versus hour of the day. Separate plots were 
made for freeways and surface streets. 

These hourly volume curves are different from the hourly curves used 
by LARTS [18]. The lARTS curves represent the hourly distribution of 
total daily trips-in-motion, whereas the TRW curves represent fraction of 
total daily volume. The major difference is since a trip-in-motion can 
last more than one hour, the peak hour portions of the LA.RTS curve 
{when traffic moves slower and trips take longer) are higher . 

. Using the weekday curve as the primary determinant, the plots for each 
grid square were compared to all others. Those that were similar were 
grouped together and the average for each hour determined. The normalized 
hou~ly averages from the combined curves were considered to be represen
tat1~e of the traffic characteristics in all grid squares comprising the 
combined average. Each such curve is called a traffic pattern~-
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Five (5) freeway traffic pattern types and two (2) surface street 
traffic pattern types were determined. It is significant to note that the 
number of different traffic pattern types was determined solely by the 
characteristics of the traffic flow. That is, no predetermined number of 
traffic pattern types was selected. These data naturally fall quite dis7 
tinctly into five (5) and two (2) patterns, respectively. Also, note the 
traffic patterns were not obtained from the LARTS model, they are based on 
actual measurements of traffic flow. Figures 13 through 19 show the hourly
distributions and season variations for the seven (7) traffic pattern 
types. Table 6 shows the characteristics of each traffic pattern type
and Figures 20 and 21 are maps of the basin showing the traffic pattern 
~ for each grid square. 

The combination of a freeway traffic pattern~ and a surface street 
traffic pattern type forms a~ square~- Figure 22 is a map showing
the grid square type for each grid square. This constitutes the final 
level of temporal resolution. The factors necessary to disaggregate the 
volume associated with each link were predetermined for each grid square
by specifying the grid square _ty_p_g_. The TRW emissions model currently
calculates 192 hourly traffic estimates which reflect seasonal, day-of
week, and hourly variations in traffic volume (4 seasons, 2 day types, 
24 hours). 

The temporal disaggregation procedure is described mathematically
by the following equation: 

where 
= the traffic volume for 
- road type (freeway, non-freeway), r 
- season (winter, spring, summer, fall), s 
- day (weekend, weekday), d 
- hour-of-day (l-24), h 
- grid square type (1-5), g 

AADT = annual average daily weekday traffic from LARTS model 
= seasonal factorSFrsg 
- road type, r 
- season, s 
- grid square type, g 

= weekday/weekend factor 
- road type, r 
- day, d 
- grid square type, g 

= hourly factor 
- road type, r 
- hour-of-day, h 
- grid square type, g 
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Table 6. Traffic Pattern Type Characteristics (All Vehicle Types) 

Traffic Pattern Type Characteristics 

Freeway 
Type A A strong north-south freeway traffic flow 
Type B A strong east-west freeway traffic flow 
Type C No strong north-south or east-west traffic 

flow 
Type D Isolated rural 
Type E freeway tr~ffic flow in rural areas 

Surface Street 
Type N Urban surface street traffic flow 
Type 0 Rural surface street traffic flow 
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Figure 21. Surface Street Traffic Pattern Type Zones 
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The average speed at which each link is traversed is a necessary com
ponent for calculating vehicular emissions. LARTS contains average link 
speeds for peak and off-peak traffic conditions. Rather than being deter
mined by the model, they are arbitrarily selected speeds based on road type,
location and other parameters. These so~called 11 policy speeds 11 represent
the average speed over the link including time spent stopped. That is, 
it represents the length of the link divided by the time required to 
traverse it. It does not repre5ent the average velocity of the population
of vehicles traversing the link. The distinction is important. 

The LARTS model is described more completely in a series of CalTrans 
publications [18], [19], [20]. The procedures for developing a temporally
and geographically disaggregated VMT data base are described in greater
detail in the previous report of this series [2]. It should be noted 
that these procedures are used to allocate total VMT for all vehicle types.
Procedures specific to vehicles with GVW of more than 6000 pounds are 
discussed in the next section. 
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SECTION 6 
DISTRIBUTION OF HEAVY DUTY VEHICLE MILES TRAVELED 

In addition to being disaggregated temporally and geographically, the 
emissions were disaggregated in terms of body type, weight class and fuel 
type. The data required to disaggregate the emissions in this manner 
are: 

1 Registration data by body type, weight class, fuel, and 
model year; 

1 Total vehicle miles traveled by all body types; 

1 Average annual mileage for each body type. 

This section describes the data that are availab~s and how they were used 
to a11 ocate VMT. 

Department of Motor Vehicle (OMV) registration data obtained from a 
special report generated by a division of the Reuben Donnelley Corporation,
in conjunction with other data,were used to determine the number of vehicles 
of each body type, weight class, fuel type and model year that are regis
tered in each county in the Basin [11]. The procedures used are described 
in detail in Section 4. 

Total VMT by all vehicle types was determined for LARTS data (see
Section 5). The LARTS model calculates VMT for all vehicles, light- and 
heavy-duty, and assumes that 5.0% were attributable to HDVs (on an annual 
average weekday basis). A more disaggregated estimate of HOV VMT was 
obtained by using traffic count data as explained in the following paragraphs. 

Heavy duty vehicle counts were obtained for several locations in the 
Basin. The purpose was to determine the fraction of total vehicles passing 
a point that were heavy duty vehicles. It had been hoped that these data 
would be available on an hourly basis and that they would be classified 
counts. (That is, classified by body type). Such county data are limited, 
however. A few hourly counts for 24-hours (consecutive) were available 
from CalTrans for freeway locations [21]. Most of the available data were 
6-hour counts during daylight hours [22]. 

Several different vehicle classification schemes were used by the 
various traffic agencies. Some agencies classified counts by body type, 
some by number of axles, and some on the basis of unspecified criteria. 
Because of the inconsistency and because for this study vehicles were 
classified by body type, only the total HOV counts were used (HOV being
6001 pounds GVW or greater). That is, only the total number of non-LDVs 
was considered without regard to any further subclassification. 

To supplement ·the available data, TRW made arrangements with De Mers 
Airviews of Santa Ana, California to take a series of aerial photographs at 
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selected locations [23]. The purpose of the photographs was to provide 
additional classified traffic count data. 

Approximately 170 oblique aerial photographs were taken at 16 freeway 
and non-freeway locations. At each location photographs were taken at 
15 minute intervals during three (3) time periods: 

• Morning peak - 7 AM to 9 AM; 

• Midday - 10 AM to 12 PM and 1 PM to 3 PM; 

• Evening peak - 4 PM to 7 PM. 

Figure 23 is a sample photograph. 

The purpose of the aerial photographs was two-fold: 

• To supplement the available classified vehicle counts; 

• To characterize the total HOV counts by body type. 

As a supplement to count data the aerial photographs worked well, and 
additional total HOV count data were obtained efficiently. However, the 
photographs were not as useful for classifying vehicles by body type. 
There were three (3) main unanticipated problems: 

• Not enough vehicles were seen in any single photograph 
or any hourly set of four (4) photographs to be 
meaningful; 

• It was difficult to determine the correct body type
from the oblique angle used; 

• Classification errors were common in those cases 
where the body type could be determined. 

For these reasons the aerial photographs were used only to determine frac
tion of HDVs as a function of total vehicles. Although improvements are 
needed, the aerial photograph method is a potentially valuable technique 
for obtaining HOV traffic data. The method is reasonably inexpensive and 
provides a permanent record. Three (3) major improvements are required: 

• Higher resolution photographic films and equipment 
must be used; 

• More photographs per hour are required; 

• Trained photo interpreters must be used. 

For each count or photograph location a plot of% HOVs (as a function 
of total traffic) versus total traffic for each hour of the day was made. 
A sample is shown in Figure 24. In each case these curves represent 
normal weekday traffic conditions. These curves look similar to those 
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Figure 23. Sample Aerial Photograph 
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discussed earlier that represent fraction of total daily traffic occurring
in each hour, but represent something different. 

The hourly distributions were compared and those with similar shapes
grouped together. One (1) non-freeway and three {3) freeway patterns 
were determined. In a manner similar to that used to develop grid square 
types, all grid squares were classified as one of three (3) HOV qrid 
square types and Figure 25 shows how each grid square was classified. 
Table 7 describes the grid square characteristics. Figures 26 through 29 
show the composite curves. 

Only data for weekday conditions were available. It was assumed, 
therefore, that the same hourly fraction of total vehicles that are heavy
duty vehicles was v.alid for weekends. This assumption does not eliminate 
the weekday/weekend resolution since total traffic is shown as variable 
during these time periods. 

These curves were further disaggregated by considering the type
(body type) of HOV that is likely to be ·on the road during each of 
three (3) time periods: 

1 6 AM to 6 PM (day); 

• 6 PM to 10 PM (evening); 

1 10 PM to 6 AM (night). 

Table 8 shows what fraction of HOV traffic is attributable to each 
body type. These estimates are based on a series of reasonable assumptions
about the use patterns of the various types of heavy-duty vehicles. The 
basic assumptions are: 

o Pickups and light vans are operated primarily during the day
and evening hours on both weekdays and weekend days. Only 5% 
as many are in operation during the night as during the other 
time periods. This reflects the fact that many of these vehicles 
are used for personal transportation. 

o Tractors and heavy tankers are operated on an around-the-clock 
basis on weekdays and weekend days. 

o A random sample of bus schedules from throughout the Basin was 
used to determine the ratio of scheduled bus runs during each 
time period to each other time period. Therefore, these ratios 
are based on actual data. 

o All other vehicle types operate only on weekdays during the 
day. 

These assumptions are summarized in Table 9. Note that this table 
does not show the ratio of, say, bus traffic to total traffic. That is 
shown in the previous table. Instead it shows the ratio of bus traffic in 
each time period to the bus traffic in each of the other two time periods. 
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Table 7. HOV Traffic Pattern Type Characteristics 

HOV Traffic Pattern Type 

Freeway 
Type 101 
Type 102 
Type 103 

Surface Street 
Type l 04 

Characteristics 

Basin entrance 
Heavily commercial/industrial 
Residential/rural 

All surface streets 
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Table 8. Diurnal HOV Distribution By Body Type 

Weekday,% of HDVs 
Body Type GVW Range, lbs Fuel Type Day Evening Night 

Pickup 
Pickup 
Tractor 
Tractor 
Bus 
Bus 
Dump 
Dump 

Flatbed 
Flatbed 
FlatbedCTI 

N 

Flatbed 
Tank 
Tank 
Van 

Van 
Van 

Van 
Tractor 

6001 - 8500 
8501 -10000 

10000+ 
10000+ 
10000+ 
10000+ 
10000+ 
10000+ 

6001 - 8500 
8501 -10000 

10000+ 
10000+ 
10000+ 
10000+ 

6001 - 8500 
8501 -10000 

10000+ 

10000+ 
(Non-Cal) 10000+ 

Tractor (Non-Cal) 10000+ 

Gasoline 
Gasoline 
Gasoline 
Diesel 
Gasoline 
Diesel 
Gasoline 
Diesel 
Gasoline 
Gasoline 
Gasoline 
Diesel 
Gas 

Diesel 
Gasoline 
Gasoline 
Gasoline 

Diesel 
Gasoline 
Diesel 

l .0000 1 • 0000 l . 0000 

Weekend Day,% of HDVs 
Day Evening Night 

. 3041 .3058 .0424 

.3244 .3262 .0453 

.0161 .0162 .0449 

.2525 .2539 .7038 

.0106 .0079 .0056 

.0105 .0077 .0056 

.0000 .0000 .0000 

.0000 .0000 .0000 

.0000 .0000 .0000 

.0000 .0000 .0000 

.0000 .0000 .0000 

.0000 .0000 .0000 

.0037 .0037 .0102 

. 0160 . 0161 .0446 

.0140 .0141 .0021 

.0146 .0147 .0021 

.0000 .0000 .0000 

.0000 .0000 .0000 

.0020 .0020 .0056 

. 0315 .0317 .0878 

l .0000 l .0000 l. 0000 

.2415 

.2576 

.0128 

.2005 

.0084 

.0083 

.0090 

.0293 

.0212 

.0224 

.0456 

.0120 

.0029 

.0127 

.0111 

. 0116 

.0545 

.0120 

.0016 

.0250 

.3068 

.3272 

.0163 

.2546 

.0065 

.0063 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0037 

.0161 

.0141 

.0147 

.0000 

.0000 

.0020 

.0317 

.0426 

.0454 

.0451 

.7063 

.0039 

.0039 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0102 

.0447 

.0021 

.0021 

.0000 

.0000 

.0056 

. 0881 



Table 9. Summary of Assumptions Used to Represent Diurnal HOV Use Patterns 

Weekday Weekend Day 
Day Evening Night Day Evening NightBody Type GVW Range, 1bs Fuel Type 

Pickup 
Pickup 
Tractor 
Tractor 
Bus 
Bus 
Dump 
Dump 
Flatbed 
Flatbed 
FlatbedO'I lw 
Flatbed 
Tank 
Tank 
Van 
Van 
Van 

Van 

6001 - 8500 
8501 -10000 

10000+ 
10000+ 
10000+ 
10000+ 
10000+ 
10000+ 

6001 - 8500 
8501 -10000 

10000+ 
10000+ 
10000+ 
10000+ 

6001 - 8500 
8501 -10000 

10000+ 
10000+ 

Tractor (Non-Cal) 10000+ 

Tractor (non-Cal) 10000+ 

Gasoline 1.00* 1.00 0.05* 1.00 1.00 0.05 
Gasoline 1.00 1.00 0.05 1.00 1.00 0.05 

Gasoline 1.00 1.00 1.00 1.00 1.00 1.00 
Diesel 1.00 1.00 1.00 1.00 1.00 1.00 
Gasoline 1.00 0.60 0.13 1.00 0.74 0.19 
Diesel 1.00 0.60 0.13 1.00 0.74 0.19 
Gasoline 1.00 0.00* 0.00 0.00 0.00 0.00 
Diesel 1.00 0.00 0.00 0.00 0.00 0.00 
Gasoline 1.00 0.00 0.00 0.00 0.00 0.00 
Gasoline 1.00 0.00 0.00 0.00 0.00 0.00 
Gasoline 1.00 0.00 0.00 0.00 0.00 0.00 
Diesel 1.00 0.00 0.00 0.00 0.00 0.00 
Gasoline 1.00 1.00 1.00 1.00 1.00 1.00 
Diesel 1.00 1.00 1.00 1.00 1.00 1.00 
Gasoline 1.00 1.00 0.05 1.00 1.00 0.05 
Gasoline 1.00 1.00 0.05 1.00 1.00 0.05 
Gasoline 1.00 0.00 0.00 0.00 0.00 0.00 
Diesel 1.00 0.00 0.00 0.00 0.00 0.00 

' 
Gasoline 1.00 1.00 1.00 1.00 1.00 1.00 
Diesel 1.00 1.00 1.00 1.00 1.00 1.00 

*1.00 means this class does drive during this time period. Any other number indicates that the class 
of vehicle is on the road, but in reduced numbers. 0.00 means this class of vehicle is not on the 
road in substantial numbers during the time period. 



It is important to note that HOV grid square types do not replace_the 
grid s9uare types describ~d i~ Section_5. Instead they overlap_the exist
ing grid square characterizations. Gr1d square types characterize the flow 
of total traffic; HOV grid square types characterize the portion of the 
total that is heavy-duty vehicles. 

This procedure establishes estimates of HOV traffic (VMT) on the basis 
of the following: 

• Grid square; 

• Hour of day; 

• Weekday/weekend; 

• Body type. 

The body type distributions for each hour are determined by 
three (3) factors: 

• The ratios of registrations for each body type; 

• The average annual mileage for each body type; 

• The assumed use patterns for each vehicle type as 
described in Table 9. 

It was assumed that the body type distribution was constant 
throughout the Basin. This assumption was required because no data exists 
from which localized distributions can be determined. For freeways the 
assumption is probably a good one. For surface streets, however, some 
errors are probable. For example, the fraction of HDVs that are tractors 
tn··P~los Verdes* would be expected to be lower than in the harbor area.** 
The model assumes the same fraction for both areas. Note that only the 
fraction is the same, the absolute number is different because the LARTS 
model allocates different total traffic to these two (2) areas. 

* An upper class residential area in the southwest corner of Los Angeles 
County - UTM grid square 370-3730. 

**Just east of Palos Verdes - UTM grid square 380-3730. 

64 



SECTION 7 
CHARACTERIZATION OF EMISSIONS 

Emissions were calculated using methods similar to those described in 
the Environmental Protection Agency (EPA) Document AP-42, Supplement 5 [5].
Modifications were made to provide for increased temporal and c0 ographical 
resolution. Two sets of emission factors were used, those listed in AP-42 
Supplement 5 and those provided by the Air Resources Board (ARB) [13]. 
This section describes the methods used to calculate emissions and the 
formats used to present the inventory. 

The computerized inventory mode) is capable of utilizing emission 
factors that are specific for:* 

• Fuel type; 

• Model year; 

• Weight class; 

• Body type. 

Ideally emission factors based on these criteria would be available. 
However, the data to determine all of the factors do not exist. What does 
exist are emission factors based on fuel type (gasoline or diesel only), 
model year, and weight class (Oto 6000 pounds GVW, 0 to 8500 pounds GVW, 
and greater than 8500 pounds GVW). No body type factors are available. 

That significant errors are introduced by the lack of body type
related factors can be demonstrated by considering the following: An 8501 
pound GVW diesel powered flat bed and an 80,000 pound GVW diesel powered
tractor-trailer combination are represented by the same emission factor. 
There are several vehicle characteristics that would almost certainly
result in very different emission patterns for these two (2) vehicle types: 

• The GVWs differ by a factor of more than nine (9). For a 
given driving cycle the horse-power requirements for the 
tractor would be much higher than for the flat bed 
(although probably less than nine (9) times as great). 
Because there is a relationship between power, fuel consumption 
and emissions, it would be expected that the tractor exhaust 
emissions would be substantially higher. 

• The tractor and its trailers have higher aerodynamic drag.
The higher power requirements that result would cause 
higher emissions as described above. 

• Engine-transmission-differential combinations are different 
for the two types of vehicles. Tractors would tend to have 
larger engines, some turbocharged. Tractors typically have 

*Additional criteria such as vehicle use (i.e., personal versus 
commercial) can easily be added by simply redefining the vehicle types. 
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18 to 48 forward speeds while flat beds have 3 to 10. 
These characteristics would be expected to affect 
emissions. 

As individual emission factors for each body type become available 
they can be incorporated into the model. 

Two (2) sets of emission factors are available. The first, published 
in AP-42, Supplement 5, was developed by the Environmental Protection 
Agency in which a different set of factors is presented for each inventory 
year .. That is, the emission factors for each model year vary with the 
inventory year. For example, an exhaust emission factor for a 1970 model 
year vehicle for inventory year 1975 would, in general, be higher than for 
inventory year 1974. The difference represents the deterioration of the 
emission control systems. In the second set, developed by the California Air 
Resources Board, deterioration is calculated by applying a constant to an 
initial emission factor. 

Although a number of HOV emission characterization studies have been 
conducted, only these complete sets of factors are available. A search of 
the available literature was conducted in an attempt to find additional 
emission factor data. The results of a number of studies were examined. 
In general, the emissions data that are available dci·not apply to 
California vehicles, are incomplete or are for·a single pollutant. 
Further, the two (2) sets of factors that were used already incorporate 
most of the available data. Conversations with the ARB and the EPA confirm 
that there is little additional emissions factor data currently available. 

The ARB emission factors were used as published except for the S02 
factors for gasoline powered vehicles. These were recalculated assuming 
the following: 

o The average gasoline sulfur content is 0.06 weight%; 

1 Average gasoline density is 6.0 lbs/gal; 

• Average medium-duty vehicle (MDV) mileage is 10.0 mi/gal; 

• Average heavy-duty vehicle (HOV) mileage is 6.0 mi/gal. 

Both sets of factors are based on extremely limited non-modal test 
data. Because of the limited test data it is difficult to critically 
evaluate their respective reliabilities. It appears, however, that the 
ARB factors were developed from a more detailed analysis of the available 
data. The EPA factors for California vehicles, particularly medium duty 
trucks, were extrapolated from data which are questionable. 

A revised version of the EPA factors is under development. As of this 
writing, the new factors, to be published in AP-42, Supplement 8, had not 
been released. 

Exhaust emissions are calculated using the Federal Test Procedure (FTP) 
as presented in Supplement 5. The FTP mean-emission factor, whi.ch is 
appropriately deteriorated for the inventory year and which is model year 
dependent, is modified by a series of correctiqn factors. Correc~ions are 

66 



made to account for off-nominal average speed (average link speed), ambient 
temperature, and percent cold operation. Stated mathematically: 

n 
c. m. v. z. tr.enpstw = L l pn ,n l ps l p l ptw

i=n-12 

where: 

e - Composite emission factoring/minpstw -_ calendar year, n 
- pollutant, p 
- average speed, s 
- ambient temperature, t 
- percentage cold operation, w 

= The FTP (1975 Federal Test Procedure or ARB mean emission 
factor) 

- model year , i 
- pollutant, p 
- calendar year, n 

m. = The fraction of annual travel ,n - model year, i 
- .calendar year, n 

= The speed correction factor 
- model year , i 
- pollutant, p 
- average speed, s 

= The temperature correction factor 
- model year, i 
- pollutant, p 
- ambient temperature, t 

r. = The hot/cold vehicle operation correction factor 
lpt W - model year, i 

- po11 utant, p 
- ambient temperature, t 
- percentage cold operation, w 

The selection of emission factors (cipn) was discussed above. The 
fraction of annual travel (min) by each model year and body type is dis
cussed in Section 6. The speed correction factors used were those 
developed specifically for the South Coast Air Basin for light-duty cars 
and trucks (6000 pounds or less) as a part of the previous program [2]. 
As in Supplement 5, it was assumed that the LDV speed correction factors 
are applicable to medium- and heavy-duty vehicles. It should be noted that 
the speed correction factors for the SCAB were developed in exactly the 
same way that the speed correction factors in Supplement 5 were. The 
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difference between them is that the Supplement 5 factors used data from 
Los Angeles and five other cities* and that freeway and non-freeway data 
were combined [8]. The averaged results are reasonable nationwide 
estimates but differ considerably from SCAB only results. The factors used 
for this inventory were developed from SCAB data and the freeway and 
non-freeway data were processed separately. The temperature correction 
factors were used as suggested in Supplement 5 except that four (4) 
temperatures, one (1) for each season, were used. The Supplement 5 
recommended percentage of cold operation was used. 

In some cases correction factors of unity were applied. For example, 
the temperature correction factor for diesel exhaust emission is assumed 
to be 1.000 for all temperatures. 

The VMT based FTP approach to determining mobile source emissions is 
generally used to calculate aggregated emissions for an area. This model 
calculates emissions on a link-by-link basis. For each link in the LARTS 
network (see Section 5) VMT and average speed are known on an hourly 
basis. Using these and supporting data (temperature, percent cold opera
tion, etc.) emissions for each link are calculated for each hour. The 
emissions are then summed for each grid square. 

The resulting inventory is disaggregated in the following manner: 

• Temporally 
- hour of day 
- weekday/weekend 
- season 

o Geographically 
- grid square (10 km by 10 km) 
- county 
- SCAB 

o Vehicle category 
- fuel 
- body type 
- wetght class 

1 Emissions 
- NOx 
- SOx 
- exhaust hydrocarbons 
- evaporative hydrocarbons 
- crank case 
- co 
- particulates (exhaust and tire wear) 

*Houston, Cincinnati, Chicago, New York, and Detroit. 
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Since this amounts to approximately 5,400,000 discrete emission values, 
it is obvious that only summary reports can be presented in printed form. 
This amount of data is useful only when recorded on computer tape. The 
summary reports are presented in two forms: 

• As maps showing summaries of emissions by grid square 

• As tabulations showing emissions by county and for the Basin. 

The model generates a computer tape that contains the fully disaggregated 
inventory. It is possible to generate a tape that lists emissions by link. 
The tape would contain approximately 258,000,000 discrete emission estimates. 
It is not appropriate to use individual link emission values as estimates of 
emission from a segment of roadway. As explained in Section 5, the accuracy 
of the emission estimates are very poor at this level of resolution. 

In order to use the model as a predictive tool, it is necessary to 
be able to derive emission factors in terms of grams per mile (gm/mi) from 
the emission standards that will apply in future years. Currently there are 
no wholly satisfactory methodologies for deriving these factors. It appears 
that this situation will continue until a body of chassis dynamometer data 
using a standardized and representative driving cycle is developed. With 
those data it would be possible to derive accurate estimates of future 
emissions based on proposed standards. 

One potentially useful methodology will be presented here. It makes 
use of data that are currently available, albiet in limited quantities. 
The method, like the others, is not wholly satisfactory but should enable 
reasonable predictions of the magnitude of emission factors for future 
years. Furthermore, as additional test data on existing vehicles become 
available, the future year predictions can be improved. 

Since emission standards for medium- and heavy-duty vehicles are 
expressed in terms of grams per brake-horsepower hour (gm/BHp-hr) a con
version factor or factors must be determined. Expressed mathematically: 

gm/mi= (K) (gm/BHp-hr)s 

wheres indicates an emission standard. 

K
1The constant K consists of two components. One, , relates actual 

emissions in terms of gm/BHp-hr to the emission standards, the other 
relates horsepower requirements to VMT. The expanded form of the equation
is: 

gm/mi= (K1) ( BHp:hr) ( gm
p m1 BHp-hr 

where p indicates a specific pollutant. 

Since the relationship between actual emissions and the standards is 
probably pollutant specific, a unique K1 

, and therefore K is required for 
each pollutant. 

69 



In principle, K 
I 

can be determined from the manufacturers compliance 
test data. This is analogous to comparing chassis dynamometer, gm/mi 
emissions for light-duty vehicles to the LDV standards. It is, however, 
more difficult to determine the brake-horsepower-hours per mile for an 
average vehicle. Therefore, data that measures K directly are the most 
useful. 

Table 10 shows K values calculated from existing data. They were 
obtained by rearranging the equation above: 

= ( ~ ) ( gm )
K mi / GHp-hr · 

s 

where gm/mi is the measured emission rate from a modal dynamometer test 
or road course, and (gm/BHp-hr)s is the applicable standard. 

The data points labeled "ARB tests, 11 were modal dynamometer tests 
conducted by the ARB, [24]. It is important to note that although these 
were modal tests, the combination of modes did not necessarily constitute 
a representative driving cycle. Instead a series of modes which were 
representative of observed modes was used. 

Because of this, the K values derived from the road tests are probably 
the most representative. 

In Table 11, the K value presented for CO is the average of the CO 
values and the NOx and HC values are the average of the NOx + HC values. 
Note that the procedure is not applicable to SOx and particulates. 

Another worker has used a similar procedure to calculate a single K 
value of 3.16 for all pollutants, [15]. 

Emission factors in terms of gm/mi are calculated by substituting for 
K in: 

(gm/mi)s,p = (K) 

where: (gm/mi)p = the emission factor for pollutant p, 

K = the conversion factor, and 

(8H~~hr )s,p = the emission standard. 

An alternate method has been proposed by the EPA in an unpublished 
document [25]. It is based on the assumption that LDV emissions factors 
can be scaled up on the basis of vehicle weight and fuel consumption. The 
approach is also reasonable although the data requirements are greater and 
a larger number of assumptions are required. 
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Table 10. Summary of K Values Calculated from Currently Available 
Data 

Model Year and K Value 
Test Conditions coHC HC+NOxNOx Source 

Gasoline 
1973-1974 

Cold start 1.53- 0.74 ARB tests, [24]-
Curb weight 1.14- 0.81- ARB tests, [24]
50% load 1.39 - 0.86- ARB tests, [24] 

1974 
Road course 3. l l. 51- - [25] 

1975-1976 
Cold start 1.98 1.00- ARB tests, [24]-
Curb weight l. 31- 1.24- ARB tests, [24]
50% load 2.18 1.00- - ARB tests, [24]
Road course 2.73 0.82 [25]-

1977 
Cold start 1.00 - 1.22- ARB tests, [24]
Curb weight 0.63 -- 1.10 ARB tests, [24]
50% load 0.94 1.00- ARB tests, [24]-
Road course 1.59- 0.69- [25] 

Diesel 

1974 
Road course 0.75 1.65- [25]-

1975-1976 
Road course 0.37- 1.41- [25] 
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Table 11. K Values for Future Model Years 

Pollutant Gasoline Diesel 

HC 1.01 1.53 

co 2.47 0.56 

NOx 1.01 1.53 

SOx N.A. N.A. 

Particulate N.A. N.A. 

N.A. means not applicable. 

72 



SECTION 8 
THE EMISSIONS INVENTORY MODEL 

Because of the large number of calculations and data manipulations 
required to produce a mobile source inventory, a computer model was 
required. In order to produce a detailed and useable inventory, the model 
was designed with the following guidelines in mind: 

• The model should produce a highly disaggregated (both 
temporally and geographically) inventory; 

• It should be easy and economical to use in terms of data 
input and computer time requirements; 

• The output data should be useful for air quality and 
planning studies, providing an annual ''benchmark", and 
be general enough to be used for other types of 
environmental studies. 

Figure 30 shows the major operations of the model. The two (2) major 
components are VMT and emission factors. Other input data only correct, 
modify or disaggregate these fundamental inputs. 

The model has the following properties: 

• It is simple and economical to use. 

• It uses readily obtainable data. 

• It uses data that are routinely collected for other purposes 
by various government agencies, data such as traffic counts and 
and vehicle registration information. The model is designed 
to make maximum use of these existing data, which are very 
expensive to collect. 

• The model can be updated easily. (Most of the required 
input data are updated regularly by the collecting 
agencies.) 

• It generates a highly disaggregated inventory. Other 
computer models provide only Basin-wide, county-by-county 
or annual daily average emission rates. 

• The output in the most disaggregated form is provided on 
industry standard computer tapes. (The volume of output 
data is so large that it can only be handled effectively
by computer.) 

• Detailed summaries of the output data by grid square and 
county are provided in tabular form. 
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Base VMT -
LARTS Link-by-Link 
Average Weekday VMT 

VMT Disaggregation -
Temporal: 

• Hour-of-Day 
• Weekday-Weekend 
• Seasonal 

Geographical: 

• Grid Square 
• County 

Road Type: 

• Freeway 
• Non-Freeway 

Body Type: 

Base Emission Factors -

• Model Year 
• Vehicle Type 
• Fuel Type 

Emission Factor Modification -

• Deterioration 
• Speed Correction 
• Temperature Correction 
• Hot/Cold Operation 

Disaggregated 
VMT 

Modified Emission Factor 

Mobile Source Emissions 
Inventory 

Figure 30. Major Operations Performed by the Model 
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1 Geographical distributions are expressed in standard 
UTM (Universal Transverse. Mecator) coordinates. 

• Grid square size is variable (10 km grids were used for 
this inventory). ' 

Tables 12 and 13 summarize the model inputs and outputs. Many of the 
inputs can be considered to be constants since they describe fundamental 
characteristics of the Basin. Others, such as model year distributions and 
total VMT, change annually. Still others, such as emission factors, can be 
expected to change as new research is completed. All input parameters are 
easily modified, making the model a useful research tool. 
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Table 12. Summary of Input Data 

LARTS Data 

•- LARTS roadway network - freeway/non-freeway (converted to 
UTM coordinates [2] 

• LARTS VMT estimates (link-by-link)
• LARTS off-peak average link speed estimates (link-by-link) 
• LARTS peak average link speed estimates (link-by-link) 

Vehicle Population Distribution Data 
• Vehicle type distribution (body type and fuel) 
• Model year distribution 
• California/out-of-state distribution 
• Average annual mileage 

Grid Square Characteristics - All Vehicle Types 
• Hourly traffic distribution 
• Weekday/weekend traffic distribution 
• Seasonal traffic distribution 
• Peak/off-peak hours 
• Population distribution 

Heavy Duty Vehicle Grid Square Characteristics 
• Hourly fraction of HOV versus total traffic 
• Hourly body type distribution 
• Weekday/weekend body type distribution 
• Seasonal body type distribution 

Emission Factors 
• Mean emission factor 
• Speed correction curves 
• Temperature correction curves 
• Average number of trips/day 
• Average daily temperature 
• Percent hot/cold operation 
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Table 13. Summary of Output Data 

Grid Square (on computer tape only) 
• Emissions by body type
• Freeway/non-freeway
• Hourly emissions 
• Weekday/weekend emissions 
• Seasonal emissions 
• Annual total 
• Annual daily average 

County (hard copy) 
• Body type
• Freeway/non-freeway
• Average weekday (each of four (4) seasons)
• Average weekend day (each of four (4) seasons)
• Annual average weekday
• Annual average weekend day
• Annual average day 

Basin (hard copy) 
• Body type
• Freeway/non-freeway
= Average weekday (each of four (4) seasons)
• Average weekend day (each of four (4) seasons)
• Annual average weekday
• Annual average weekend day
• Annual average day 
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SECTION 9 
1975 Heavy-Duty Vehicle Emissions Inventory 

This section summarizes the assumptions used to calculate the 
inventory and presents the results. The inventory was developed using 
emission factors provided by the ARB (except for the SOx factors). For 
purposes of comparison, another inventory, developed using AP-42, 
Supplement 5 emission factors, is presented in Section 10. It is 
believed, however, that the inventory using the ARB factors is the most 
reliable. 

The large number of assumptions that were required can be classified 
into two (2) major categories. Those that simplified a complicated or 
insoluble problem or those required because no hard data were available. 
The following is a list of the major assumptions: 

1 LARTS traffic volume for calendar year 1975 was 5.5% higher 
than for 1974. This assumption, recommended by CalTrans, 
was necessary because the LARTS model was not run for 
1975 [17]. 

1 The total annual average daily VMT for heavy-duty vehicles 
in the South Coast Air Basin (4 county) was 1.63 x 107 VMT; 
(2.85 x 106 VMT freeway and 1.34 x 107 VMT non-freeway). 
This value was obtained by applying the necessary weekday/ 
weekend correction factors (LARTS provides average weekday 
VMT estimates only) and then individually summing the VMT on 
each link in the Basin [2].* 

1 The fraction of the total VMT driven by the heavy-duty 
vehicles is calculated by the model: the fraction varies 
with location in the Basin. The average fraction is 10.5%. 
(1.63 x 107 VMT for HDVs; 1.56 x 108 VMT for all vehicles).* 

• The average speeds on each link (as distinguished from an 
instantaneous average speed) were assumed to be the LARTS 
policy speeds [19]. * 

• All of the out-of-state vehicles were tractors. This 
introduces small errors since only a few buses cross the 
state line and very few HDVs of other body types would 
be expected to. 

• Out-of-state vehicles (all tractors) consist of 3.5% of 
the total HOV VMT in the Basin. This is based on limited 
data developed by the University of California at Berkeley [26J~ 

*rhere is additional information on these subjects in the Appendix. 
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• No seasonal changes in HOV use patterns occur. Although 
for the SCAB this probably does not introduce any major 
errors, the assumption was required because no data are 
available. 

t It was assumed that the distribution of HOV body types 
with location was constant, an assumption which introduces 
some error. It was necessary because the data required to 
estimate the variation do not exist. 

t Emission factors, except for SOx, were supplied by the 
ARB [13] ·* 

• Average gasoline sulfur content was assumed to be 0.06%. 
This value was used to calculate the SOx emission factors 
for gasoline vehicles. 

t The speed correction factor coefficients used were those 
developed by TRW in the previous study [2].* 

• The number of trips per day were assumed to be [13]: 
- MDV gasoline: 9.3 trips/day 
- HOV gasoline: 9.5 trips/day 
- HOV diesel: 9.5 trips/day 

• Hot/cold operation split was assumed to be [5], [13]: 
- cold start 20% 
- hot start 27% 
- hot cruise 53% 

Tables 14 through 23 and Figures 31 through 54 present the 1975 
Heavy-duty vehicle emission inventory for the South Coast Air Basin 
( 4-county). 

Tabulations: 
Table 14 1975 Emissions inventory for - SCAB 
Table 15 - Los Angeles Co. (SCAB portion)
Table 16 - Orange County
Table 17 - Riverside Co. (SCAB portion)
Table 18 - San Bernardino Co. (SCAB par.) 
Table 19 1975 Organic emissions summary - SCAB 
Table 20 - Los Angeles Co. (SCAB por.)
Table 21 - Orange County
Table 22 - Riverside Co. (SCAB portion)
Table 23 - San Bernardino Co. (SCAB por.) 

*There is additional information on these subjects in the Appendix. 
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Maps - Grid Square Summaries: 
Figure 31 - Average daily total organic emissions - Total 
Figure 32 - Freeway
Figure 33 - Non-freeway 
Figure 34 - Average daily carbon monoxide emissions - Total 
Figure 35 - Freeway
Figure 36 - Non-freeway 
Figure 37 - Average daily nitrogen oxides emissions - Total 
Figure 38 - Freeway
Figure 39 - Non-freeway 
Figure 40 - Average daily sulfur dioxide emissions - Total 
Figure 41 - - Freeway
Figure 42 - Non-freeway 
Figure 43 - Average daily particulate emissions - Total 
Figure 44 - Freeway
Figure 45 - Non-freeway 

Figure 46 - Average daily exhaust organic emissions - Total 
Figure 47 - Freeway 
Figure 48 - Non-freeway 
Figure 49 - Average daily evaporative organic emissions - Total 
Figure 50 - Freeway 
Figure 51 - Non-freeway 
Figure 52 - Average daily crankcase organic emissions - Total 
Figure 53 - Freeway 
Figure 54 - Non-freeway 
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Table 14. 1975 Emissions Inventory for The South Coast Air Basin (Tons/Day) 

SOUTH COAST AIR BASIN 
HYDROCARBONS CARilON MONOXIDt NITROGEN OXIDES SULFUP DIOXIDE PARTICULATES 

N-FwY F ;,iy TiJTAL N-FWY FWY TOTAL N-HIY FwY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL 
WINTER 

WEEK DAY 35.7 82.7 116. 4 230.6 663.0 893.5 47.2 248.1 295,4 3·. 9 18.2 22,1 4.3 19,5 23.8 
WEEK END 28,4 64.5 92.9 155,0 482,2 631,2 38.7 211.0 249,7 3,3 15.3 18,5 3 • 5 16,0 19,4 

SPRING 
WEEK DAY 37,9 95,1 133,0 243,6 748.7 992,2 4d.9 2 7 5. D 323,9 4.0 2J,l 24,1 4.4 21 • 5 25,9 
.iEEK END 29.9 7b.7 106.6 163,6 570,6 734.2 40,J 244.7 234,8 3.4 17.6 20. Cl 3,6 18.4 22.0 

SUMMER 
WEEK DAY 36.9 95.6 132, 5 235,7 761,2 996,9 43,3 286,4 334,7 4 • 0 21.1 25.1 4 • 4 2 2, 5 21.0 
WEEK t:ND 29.3 76.4 105.7 159.4 574.2 733.6 40.l 252,2 292.3 3.4 18 • "I 21.1 3,6 19,2 22.8 

FALL 
WEEK DAY 36,3 86,7 123.0 233,1 689.6 922. 7 48,0 259.5 307,5 4.0 19 ,1 23, 1 4.4 20.4 24.B 
WEEK END 2&.2 67,8 96,0 150,4 504.7 6 5 5 • 1 37,9 222,l 260,0 3 • 2 16.t lQ,3 3.4 16.9 20.3 

ANNUAL AVG. 
WEEK DAY 36.7 90.0 126.7 235,7 715 • 6 951,3 48.l 267.3 315,4 4,0 19,7 23,6 4,4 21,0 25,4 
WEEK END 29,0 71,3 100,3 157.1 5 3 2, ~ 690,0 39.2 232.5 2 71, 7 3, 3 16, 8 20,l 3, 5 17,6 21,1 
DAY 34,5 84,7 119,2 213.3 663 • 't 876,7 45,6 257.3 302,9 3,8 1 9 • <l 22.6 4,1 20.J 24.2 

CP PICKUP GAS 6000 7,1 16,8 23.9 37.8 110. 2 148,l 5.6 37.5 43.0 .3 1 • 2 1.4 • 4 1 • Q 2.4 
N PICKUP GAS 8500 14,8 35,9 !:l O, 6 102,6 345,b 449,2 9.~ 51.3 61.1 ,5 2, 1 2,t: .o 4 • 3 5.2 

TRAC, GAS 10000 • 8 2.5 3,3 6.3 23,4 29.7 .6 3 • 3 3,9 .o • 1 • 2 • l • 4 • 5 
TRAC. DSL 10000 2,2 8,3 10.5 9.5 20.8 30.3 17d 105,6 123.5 2, 1 11.0 13, 1 1.6 8.7 10,3 
BUS GAS 10000 1,2 1,6 2,7 7.7 l 2 • 1 19.8 ,6 1,6 2.2 • 0 • 1 • 1 • 1 • 2 • 2 
BUS DSL 10000 • 1 ,3 • 3 .3 • 7 l.. 0 ,6 3, 2 3.B .o • 1 • 1 .o • 2 • 2 
DUMP GAS 10000 • 5 l.. 0 1 • 5 2,6 7,9 10 • 't ,2 1.Q 1,2 .o • 0 • 1 .o • 1 • 1 
DUMP DSL 10000 ,2 ,6 .1 ,8 1, 6 2.4 1 , 5 6.e 8.3 • 2 .1 .9 I 1 • ':i .6 
FLAT, GAS 6000 • 5 1.0 1, 5 2,4 6.6 9,0 • 3 1,9 2.2 .o • 1 • l • 0 • 1 I 1 
FLAT, GAS 8500 1,0 2.2 3,2 6.1 1 B • :i 2't • 6 • 5 2,5 3,1 .o I 1 • 1 • 1 • 3 • 3 
~LAT, GAS 10000 2, 1 4.4 6 • 5 12,3 3d,l 5G,4 1.1 5, 2 6,2 • l • 2 • 3 • 1 • 6 ,1 
FLAT, DSL 10000 • 1 .2 • 3 .3 • 6 1,0 .6 2,8 3.3 • 1 • 3 .4 • 0 • 2 • 2 
TANK GAS 10000 • 2 ,6 • El 1,5 5,4 6,8 • 1 I tj ,9 • 0 ,0 • 0 • 0 • 1 • 1 
TANI< DSL 10000 • 1 • 5 • 7 ,6 1.3 l, 9 1, 2 6,7 7.9 • 1 • 7 • 8 • 1 • 4 • 5 
vAN GAS 6000 • 3 • 8 1.1 1.7 5, 1 6,8 .3 1.7 2,0 .o • 1 • 1 .o • 1 • 1 
\JAN GAS 8~00 • 6 .i.. 6 2, 2 4,4 15,5 19,9 ,4 2.3 2,7 • 0 • l • 1 ,0 • 2 • 2 
VAN GAS lJ000 2.2 4.8 7,1 14.1 4 3, 9 5d, 0 1, 3 6,3 7,6 • 1 • 3 • 3 • 1 • 6 • 7 

VAN DSL 10000 ,l • 2 • 3 .3 .6 1.0 ,6 2.R 3,4 • l • 3 ,4 • 0 • 2 .2 
TRAC GAS NONCAL • 1 .4 ,5 ,8 3, 3 4, 1 • l • 4 • 5 ,0 .o ,(I • 0 • 1 • l 
TRAC DSL NONCAL .3 1.2 1,5 1.1 2, 3 3.4 2, 4 13 I 8 16.l • 3 1,4 1,6 • 2 1.1 1, 3 



Table 15. 1975 Emissions Inventory for Los Angeles County* (Tons/Day) 

LOS ANGELES cau:-.TY 
HYDROCARBONS CARSON '10NOXIOE NITROGEN OXIDES SULFUR D rox IDE PARTICULATES 

N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FwY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL 
w1Nlti< 

.-/EEK DAY 24.0 58.l 82.l 159.6 470.5 630.0 31.0 171 .6 202.6 2;, 6 12.6 15.2 2.9 13.5 H,.4 
wEEK 1:NO 18.7 42.6 61.3 103.9 317.7 421.6 24.9 139.0 163.9 2.1 10.I 12.2 2.2 10 • <; 12.8 

SPRING 
wEEK DAY 25.5 oo.3 91.8 167.7 527.0 694.7 31.9 188.5 220.3 2.1 13 • Fl 16.5 2.9 14.5 17.7 
WEEK ENO 19.7 50.0 69.7 109.o 310.7 480.2 25.7 159.0 184.7 2.2 11.4 13.6 2 • 3 12.0 14.3 

SUl1MER 
WEEK DAY 25.l 65.9 91.1 165.8 529.2 695 • 0 32.3 193.6 225.9 2.7 14.3 1 7·. 0 3.0 15.3 lt3.3 
WEEK END 19.6 49.8 o9.4 109.4 372.9 482.3 26.4 163.7 190.2 2.3 11.q 14.2 2.4 12,5 14.Q 

FALL 
WEEK DAY 24.6 6 0 • 2 84.9 162.5 483.7 646.2 31.7 177.3 209.0 2.1 13.l 15 .e 2.9 14.'.) 17.0 
WEEK END 18.7 44.0 02.1 102.2 32 5. :j 428.1 2'1. 7 143.4 168 .1 2.1 1:). 4 12.6 2.2 10.9 13.2 

ANNUAL AVG. 
WEEK DAY 24.8 62.6 87.5 163.9 502.6 666.5 31.7 182. 7 214.4 2.. 7 13.5 16.l 2.9 14.4 17.3 
WEi:K END 19.2 46.6 65.8 106.3 3'o6,8 453.1 2 5 • 't 151.3 176.7 z.z 11 .o 13.1 2 • 3 11.5 13.9 
DAY 23,2 58.l 81.3 147,4 458.l 605.5 29.9 1 73 • 7 203.7 z.5 lZoA 15.3 2. fl. 13.6 16.3 

0:, 
w PICKUP GAS 6000 4.8 ll.5 16,3 25,9 76.3 102.2 3.7 25.Z 28,9 • 2 • 13 1.0 • 3 1 • 3 1.6 

PICKUP GAS 8500 9.8 2'1,4 34.3 70.7 236.9 307.7 b • 't 3" • 7 41 .1 .3 1.4 1.7 • t.. 2.9 3-." -
TRAC. GAS 10000 .6 1.1 2.2 4.4 l !:l • 9 20.2 .4 2.2 2.6 • 0 .1 • l • 1 ,3 • 3 
TRAC. DSL l.0000 1.5 ':J. 7 7.1 6.8 14.o 21.4 11. '3 71.0 82.7 1.4 7.4 8 • 8 1.1 5. p 6.9 
i:HJS GAS 10000 • 8 1.1 1.9 5.4 8. 3 13.7 .4 1 • 1 1.4 • 0 .o • 1 .o • 1 • 2 
BUS DSL 13000 • l .2 .z .2 • 5 .7 .4 2.2 2.6 .o .o • 1 • 0 • 1 .2 
DUMP GAS 10000 • 3 .7 1.0 1.s 5.5 7.3 • 1 • 7 • 8 .o • 0 .o .o • l .L 
DUMP DSL 10000 • 1 .4 • 5 .6 1.2 1.7 1.0 4.7 5.7 • 1 .5 .6 • l • 3 .4 
FLAT. GAS 60JO .3 .1 1.0 1.7 4.7 o.3 .z 1.3 1. ':J .o .o • 1 .o • 1 • l 
FLAT. GAS 8500 • 7 1. '.I 2.2 4.2 13.0 11.2 .4 1.1 2.1 .o • 1 • 1 • 0 .2 • 2 
FLAT. GAS 10000 1.4 3.1 4.5 8.5 Zoo t! 35.4 .1 3.6 4.3 .o .2 .2 • l .4 • 5 
FLAT. DSL 10000 • l .2 • 2 .2 • 5 .1 .4 1.9 2.3 .o .2 • 2 • 0 • 1 • 2 
TANK GAS 10000 .l .4 • 5 1.0 3.6 4.6 .1 .5 • 6 .o .o .o .o • 1 .1 
TANK DSL 10000 • 1 ,4 • 5 .4 .9 1.4 .8 4. ':J 5.3 • 1 • 5 .6 • 1 • 3 .4 
VAN GAS 6000 .2 .5 ,7 1.2 3.5 4.7 .z 1.2 1.3 .o .o .o • 0 • 1 .1 
VAN GAS 8500 .4 1.1 1.5 3.1 10.0 13.6 .3 1.6 1.a .o • 1 • 1 • (j • 1 .2 
VAN GAS 10000 1.5 3.4 :;, • 0 9.8 30.9 4v.7 .9 4.3 5.2 .o .2 • 2 • 1 • 4 • 5 
VAt-. DSL J.0000 • 1 .2 .2 .2 .5 • 7 .4 1.9 2.3 .o • 2 .2 .o • 1 .1 
TRAC GAS NONCAL .1 .3 .4 .6 2.. z z.e .o • 3 • 3 .o .o .o .o .o .o 
TRAC DSL NONCAL .2 .8 1.0 • 8 l.6 2 • 't 1.6 9,2 10.e • 2 .q 1.1 • 1 • 7 .9 

*South Coast Air Basin portion on7y. 

https://cau:-.TY


Table 16. 1975 Emissions Inventory for Orange County (Tons/Day) 

ORANGE COU"ITY' 
HYDROCARBONS CARBON MJNOXIDE NITROGEN OXIDES SULFUR DIOXIDE PARTICULATES 

~!~TE~ 
N-FWY FwY TOTAL N-FWY FwY TOTAL N-FwY FWY TOT AL N-F lt/Y FWY TOTAL N-F.iY FWY TOTAL 

WEEK DAY 6.7 14.6 21,4 42.6 116 • 9 159,5 ~.9 46.0 55.9 .• 8 3 • 4 4 • 2 .~ j. 6 'I. 5 
WEEK END 5.3 12.3 17.6 28.3 93.7 122.1 9.0 41.5 49.5 • 7 3,0 3,7 • 7 3 • 1 3. e 

SPRING 
wEEK 
WEEK 

DAY 
END 

7 • l 
5.6 

17,0 
1s.o 

24.l 
20,6 

44.8 
29.9 

133, 6 
113,4 

1 76 • 4 
143,3 

u.2 
8,2 

51,6 
49.3 

61,8 
57 • 5 

• 8 
• 7 

3 • 8 
3,6 

4.6 
4.? 

• Q 

• 7 
4,0 
3 • 7 

4,9 
4,4 

SUMMER 
wEEK DAY 7,0 17,5 24,5 44.0 139,4 183,4 10.3 55,2 65,5 • ? 4, 1 4.9 • 9 4 • 3 5.2 
WEEK END 5.6 15,0 20,b 29,6 115, l 144,7 (j. 4 51, 2 59.6 ,1 3,7 4,4 • 7 3.Q 4,6 

FALL 
WEEt< DAY 6, 9 15,8 22,7 43.3 125,7 169.J 10.1 49,7 59,8 .8 3 • 7 4. 5 • 9 3,9 4 • 8 
WEEK END 5.3 13,4 18.8 27.7 102.2 130,0 7, 9 4506 53,5 • 7 3.3 4.0 • 7 3, 5 4.2 

ANNUAL AVG. 
WEEK DAY 6, 9 16,2 23,2 43,7 128,9 172, 6 lJ,l 50,6 60,7 • d 3, 7 4,5 .9 3,9 4.e 
WEEK ENO 5.5 13,9 19,4 28,Q 106,1 135.0 :l, l 46.9 ;, 5, 0 • 7 3,4 4.1 • 1 3.6 4 • 3 
DAY 6,5 15,6 22.1 39.4 122.4 161,8 9.5 49.6 59.1 • 8 3.6 4, 4 • '3 3 • 8 4.7 

CP 
~ PICKUP GAS 6000 l,4 3.1 4.5 7,l 20,3 27.3 1.1 7,2 8, 3 • 1 • 2 • 3 • l • 4 • 5 

PICKUP 
HAC, 
TRAC, 

GAS 
GAS 
OSL 

tl5vO 
10000 
10000 

2.8 
• 2 
,4 

o , G 
,5 

1,6 

9,4 
.6 

2,0 

19,C 
1,2 
1,7 

6~.4 
4, 5 
3, 8 

83.4 
5,7 
5.5 

2.0 
• l 

3, 8 

9, e 
• 7 

20.1 

11, 9 
.8 

24,5 

• l 
.o 
.4 

• 4 
.o 

2,2 

• 5 
• 0 

2,6 

• 2 
• 0 
• 3 

• i\ 

• 1 
1, 7 

1-. 0 
• 1 

2,0 
BUS GAS 10000 • 2 ,3 • 5 1,4 2, 3 3,7 , 1 • 3 ,4 ,0 .o • 0 .o • 0 • 0 
BUS DSL 10000 ,o .o • 1 • 1 • l • 2 • 1 .6 ,7 .o .o • 0 • 0 • 0 ,0 
DUMP GAS 10000 • l ,2 • 3 • 5 1.4 l , 9 ,0 • 2 • 2 .o .o • 0 ,o ,0 .o 
DUMP D:>L 10000 • 0 ,l • 1 ,1 • 3 ,4 • 3 1,2 1.6 • 0 • 1 • 2 .o • 1 • 1 
FLAT. GAS 6000 • 1 .2 ,3 ,4 1, l 1,6 ,l • 3 ,4 • 0 • 0 • 0 • 0 • 0 .o 
FLAT, 
FLAT, 
FLAT, 

GAS 
GAS 
OSL 

8500 
10000 
10000 

• 2 
,4 
• 0 

,4 
.8 
,0 

• 6 
1,2 

• 1 

1,1 
2,3 

• 1 

3.3 
6,8 

• 1 

4.4 
9.1 

• 2 

• l 
,2 

• l 

• 5 
• q 
,5 

,6 
1, 2 

,6 

• 0 
.o 
• 0 

.o 

.o 
• 1 

• C 
• 1 
• 1 

• 0 
.o 
.o 

.o 
• 1 
.o 

• 1 
• 1 .'.) 

TANK GAS 10000 • 0 ,1 • 1 • 3 1,0 1,3 .o • 1 ,2 .o ,0 • C • 0 • 0 • 0 
TANK 
VAN 

OSL 
GAS 

10000 
6000 

,0 
• 1 

.1 
,l 

• 1 
• 2 

• l 
,3 

• 2 
• q 

.4 
1,3 

,2 
• l 

1.3 
• 3 

1,6 
,4 

• 0 
• 0 

'. 1 
• 0 

• 2 
• 0 

• 0 
,0 

• 1 
• 0 

• 1 
.o 

VAN 
VAN 

GAS 
GAS 

8500 
10000 

• l 
.4 

.3 
• 8 

• 4 
1,2 

• 8 
2,6 

2.9 
1.a 

3,7 
10,4 

• 1 
,3 

,4 
1,1 

• 5 
1,4 

• 0 
,0 

.o 

.o 
.o 
• 1 

.o 
• 0 

• 0 
• l 

,o 
• 1 

VAN DSL 10000 .o .o • l • 1 • l • 2 .1 • 5 .6 ,0 ,1 • 1 ,0 .o • 0 
TRAC GAS NONCAL .o • l • 1 • 1 .6 • 8 .o • 1 .1 .o .o .o • 0 .o .o 
TRAC DSL NONCAL • l .2 • 3 ,2 • 4 ,6 .5 2,7 3 • 2 • l • 3 • 3 • 0 ,2 • 3 



Table 17. 1975 Emissions Inventory for Riverside County* (Tons/Day) 

RIV!:RSIDE COUNTY 
HYDROCARBONS CARBON MUNO~JDE NI TR.OGEN OXIDES SULFUR DIOXIDE PARTICULHES 

N-FWY FWY TJT AL N-FWY FwY TOTAL "4-f wY FWY TOTAL N-FWY FWY T['TAL N-FWY FWY TOTAL 
~-.' ! '.'!! E~ 

WEEK DAY 2 • 5 3.5 6.0 10.9 22.0 32.8 i!.. 7 9.1 11.8 .2 • 7 .9 • 2 .; • '1 

WEEK END 2. 3 3.6 5,9 9,0 23,0 32,0 2.5 9,9 12,4 • 2 • 7 ,9 • 2 • 7 1, 0 

SPRING 
WEEK 
WEEi< 

DAY 
END 

2,6 
2,4 

4,l 
4,5 

6,6 
6,9 

11.9 
9.5 

26.7 
29,7 

38,6 
39.2 

2,9 
2,6 

10,9 
12,6 

13,7 
15,l 

• 2 
• 2 

• R 
• q 

1, 0 
1 • 1 

• 2 
• 2 

• '3 
,9 

1,1 
1.2 

SU11"1E R 
WEEK DAY 2,4 4,4 6,e 9.7 2 9, 7 39.4 2.4 12.4 1 It, 7 • 2 • 9 1. 1 • 2 l.J 1.2 
wEEK END 2.2 4,5 6.7 7,9 30,J 37,8 2 • 2 13,0 15.2 • 2 • q 1 • ] • 2 1.0 1. 2 

FALL 
wEEK DAY 2.5 3.8 6.2 10.4 24,3 34,7 2,6 10,1 12.7 .2 • 7 .Q • 2 •e 1. 0 
WEEK END 2.2 4,0 6,3 8.0 26.3 34.3 2,2 11, 4 13.7 • 2 • p l, 0 • 2 ,9 1, 1 

ANNUAL AVG. 
WEEK DAY 2,5 3,9 6, It 10,7 25.7 36.4 2,6 10,o 13.2 • 2 • 8 1.0 • 2 • 8 1.0 
WEl:K 
DAY 

END 2.3 
2.4 

4.1 
4,0 

6.4 
b,4 

8.6 
10,1 

2 l. 2 
26,l 

3 7. 8 
36.2 

2, 4 
2 • 5 

11.7 
10,9 

14.l 
13.5 

.2 

.2 
• 8 
• i:l 

1.0 
1,0 

• 2 
• 2 

• 9 
• e. 

1 • 1 
1.1 

co 
U1 f'ICKUP 

PICKUP 
GAS 
GAS 

b000 
8500 

• 5 
1,2 

,8 
1.9 

1,2 
3,1 

1,9 
't. q 

4,3 
14.J 

b.2 
19.0 

• 3 
,6 

1.6 
'.] ?...... 1,9 

2.8 
,0 
.o 

• 0 
• 1 

• 1 
, l 

• 0 .] 
• l 
• 2 

• 1 
.2 

TRAC. GAS J.0000 .o ,l ,2 • 3 l. 0 1, 3 .o • l ,2 .o .o • 0 .o .o .o 
lRAC, 
BUS 
Bus 

DSL 
GAS 
DSL 

10000 
10000 
10000 

• l 
• l .'.) 

• 3 
• 1 
,0 

• 4 
• 2 
.c 

.4 
• 3 
.o 

• 8 .'.) 

.o 

l. 1 
• 8 
.o 

1, 0 
,o 
.o 

4.b 
• l 
• 1 

5, 5 
,l 
,2 

• 1 
.o 
.o 

• 5 
• 0 
.o 

• t, 
.o 
• 0 

• 1 
• 0 
• 0 

• 4 
,0 
.o 

,5 
.o 
.o 

(JUI'-? GAS 10000 • 0 • 0 • l • l • 3 ,4 .o .o .o .o • 0 • 0 • 0 • 0 .o 
DUMP 
FLAT, 

DSL 
GAS 

10000 
b000 

• 0 
.'.) 

.o 
• i) 

.o 
• 1 

.o 
• 1 

.o 
• 2 

• l 
• 3 

.1 
,0 

• 3 
• l 

• 3 

• l 
• 0 
.o 

• 0 
• 0 

.o 
,o 

.o 
,0 

• 0 
• u 

.o 

.o 
f- LAT, GAS 8500 • 1 • l • 2 • 3 • 7 ,9 ,0 • 1 • 1 .o • 0 .c • 0 .o .o 
FLAT. 
FLAT. 

GAS 
DSL 

1.)000 
10000 

• 1 
• 0 

,2 
.o 

• 3 
• 0 

.6 
• 0 

1.4 .:) 

1.9 
• 0 

• 1 
.o 

• 2 
• 1 

• 3 
.1 

.o 
• 0 

• 0 
.o 

.o 
,o 

.o 
• 0 

• 0 .;) 

.o 

.o 
lAl'<K GAS 10000 .o .o .o • 1 • 2 • 3 .o .o .o .o .o .o .o .o .o 
lANK DSL 10000 .o .o .o .o .o .1 .1 ,3 ,4 .o .o ,o • 0 .o .o 
\/AN 
VAN 

GAS 
GAS 

6000 
850u 

.o 
• 0 

.o 
,1 

• 1 
• 1 

• 1 
.z 

• 2 
• b 

• 3 
,8 

.o 

.o 
• l 
• 1 

• 1 
.1 

.o 

.o 
.o 
.o 

,o 
.o 

.o 

.o 
• Q 

.o 
.o 
.o 

\/AN 
VAN 
TRAC 

GAS 10000 
DSL 10000 

GAS NONCAL 

• 1 
.o 
,i) 

,2 
.o 
.o 

,3 
.o 
.o 

,7 
.o 
.o 

1.0 
• v 
• l 

~.2 
.o 
,2 

• l 
.o 
.o 

,2 
• l 
.o 

.3 
• 1 
.o 

• 0 
.o 
.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 
• 0 

.J 
• 0 .') 

.o 

.o 

.o 
TRAC DSL NOiCAL .o .o • l .o • l • 1 ,1 • b • 7 .o • 1 • 1 .o • 0 • 1 

*South Coast Air Basin portion only. 



Table 18. 1975 Emissions Inventory for San Bernardino County* (Tons/Day) 

SAN aERNAROINO COUNTY 
HYDROCARBONS CAR90N MONOXIDE NITROGEN OXIDES SULFUR DIOXIDE PARTICULATES 

N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL 
I I UT(. U".i. •~ I '- '" 

WEEK DAY 2.4 616 9,0 17.6 53.5 71.l 3.7 21,4 25el ,3 1,5 1,6 .3 l.? 2.~ 
~EEK END 2.1 6,0 8 ■ 0 13.9 47.7 61 ■ 6 3.4 20,5 23.9 .3 1.5 1,7 .3 1.5 1.8 

SPRING 
WEEK DAY 2 ■ 6 7.7 10,3 19.l 61 ■ 4 80,5 3,9 24 ■ 1 28,0 ,3 1 ■ 7 2,0 ■ 4 1,8 2,2 
wEEK END 2,2 7,2 9,4 14,6 56.9 71,5 3,5 23.9 27,4 ,3 1,7 2,0 ,3 1.8 2.1 

SUMMER 
WEEK DAY 2,3 7.8 10,l 16.2 62,9 79,0 3,4 25.2 28 ■ 7 ,3 1,8 2,1 ,3 2,0 2,3 
wEEK END 1,9 7,1 9 ■ 0 12 ■ 5 56 ■ 4 68,9 3,1 24,3 27 ■ 3 ■ 3 1,7 2 ■ 0 ,3 1.8 2 ■ 1 

FALL 
wEEK DAY 2,4 6,9 9.3 17 ■ 0 55.9 72,9 3 ■ 6 22,5 26 ■ 1 ■ 3 1 ■ 6 1 ■ 9 ,3 1,7 2,1 
WEEK END 1 ■ 9 6,3 8.3 12.5 50.2 62,7 3.1 21.7 24.7 ,3 1.6 1,8 .3 1.6 l ■ Q 

ANNUAL AVG ■ 
wEEK DAY 2e4 7,2 9 ■ 6 17,, 5d,4 7).9 3.7 23,3 27.0 ,3 1,7 2,0 ,3 1.3 2,1 
WEEK ENO 2,0 6,7 8,7 13 ■ 4 52,8 66 ■ 2 3,3 22.6 25.8 ■ 3 1,6 1 ■ 9 .3 1.7 2,0 
DAY 2,3 7,1 9,4 16.3 56,d 73.1 3,6 23 ■ 1 26.7 ,3 1,7 2,0 ,3 1.8 2,1 

CO PICKUP GAS 6000 .5 1,4 1,9 2,9 9,4 12.3 .4 3.4 3.9 .o .1 ,1 ,0 ,2 ,2 
cr-, PICKUP GAS 8500 1,0 3,0 3,9 7,9 30.2 38 ■ 2 ,8 4,7 5,5 .o ■ 2 ,2 ,1 ,4 .5 

TRAC, GAS 10000 ,1 ■ 2 ,3 .s 2 ■ J 2 ■ 5 .o ,3 ,3 .O ,0 ,O ,0 ,0 .o 
TRAC, DSL 10000 ,2 .7 .9 ,7 1,6 2,3 1,4 9,4 10,7 ,2 1.0 1,1 .1 .8 .9 
tlUS GAS 10000 .l ■ l ■ 2 .6 1,1 1.6 .o ,1 .2 ,0 .o ,0 ,0 .o .O 
BUS 
ourP 

DSL 
GAS 

10000 
10000 

,0 
.o 

,0 
.1 

.o 
,1 

,J 
.2 

,l 
,7 

el 
.s 

el 
.o 

,3 
.1 

e3 
.1 

,0 
.o 

,0 
,0 

.O 

.o 
■ O 

.o 
,0 
,0 

.O 

.o 
DUMP DSL 10000 ,0 ,0 .1 ■ l ,1 .2 ,1 ,6 .7 ,0 .1 ,l .o .o .o 
FLAT, GAS 6000 ,J ,1 .1 .2 ,J ,7 ,0 ,2 ■ 2 .o ,0 ,0 .o .J ,0 
FLAT, GAS j500 ,1 .2 ,2 ,5 1,5 2 ■ 0 ,0 ,2 ,3 .O .o ,0 .O ,0 ,0 
~LAT, GAS 10000 ,1 ,3 .5 ■ 9 3 ■ 1 4,1 ■ l .~ ■ 5 ,0 ,0 ,0 ,0 .O ,1 
FLAT, DSL 10000 ,0 ■ O .O ,0 ,0 ■ l ,0 ■ 2 ,3 .o ,0 .o ,0 .J ,0 
TANK GAS 10000 ,0 .o ,1 ,1 ,5 ,6 ,0 el .1 .O ,0 .o ,0 .o ,0 
T4NK DSL 10000 ,0 .o el .o ,1 ,1 ■ l ,6 .7 ,0 ,l ,1 ,0 .o ,0 
VAN GAS 6000 ,O ■ l ■ l .1 ,4 ■ 6 ,J ■ 2 ,2 ■ O ,0 ,0 ,0 .o ,0 
VAN GAS 8500 ,0 ,1 .2 ,3 1.4 1.7 .O ,2 ■ 2 ,0 ,0 ,0 ■ O ■ O ,0 
VAN GAS 10000 .l ■ 4 e5 1,1 3 ■ 6 ~.7 .l ■ 6 ,7 ,0 ,0 ,0 ,0 ,0 ,1 
VAN DSL 10000 .o .o ,0 .o .J ■ l .o ,2 .3 .o ,0 ,0 ■ O .o ,0 
TRAC GAS NDNCAL .O ,0 ,0 ,1 ,J ■ 3 ,0 ,0 .o ,0 ,0 ,0 ,0 .J ,0 
TRAC OSL NUNCAL ,O ,1 ,1 ,1 .2 .3 .2 1,2 1 ■ 4 ■ O ,1 ,1 ,0 ■ l ,1 

*South Coast Air Basin portion only. 



Table 19. 1975 Organic Emissions Summary for The South Coast Air Basin (Tons/Day) 

SOUTH COAST AIR BASIN 
EXHAUST EVAPORATIVE CRANKCASE TOTAL 

HYDROCARBONS HYDROCARBONS HYDROCARBONS HYDROCARBONS 
N-FWY FWY TOTAL N-FWY FWY TOTAL N-FwY FWY TOTAL N-FWY FWY TOTAL 

WlNii:R 
WEEK DAY 22.a 11.0 93.8 12.3 9.6 21.9 .5 2.1 2.7 35.7 82.7 118 • 4 
WEEK END 15.d 53.3 69.l 12.3 9.6 21.9 • 3 1.6 1.9 28.4 64.5 92.9 

SPRING 
Wt:EK DAY 25.0 83.l 108.2 12.3 9.6 21.9 • 5 2.4 2.9 37.9 95.1 133.0 
WEEK END 17.2 65 • 3 82.6 12.3 9.6 21.9 .4 1.5 2.1 29.9 76.7 106.6 

SUMMER 
WEEK DAY 24.0 83.5 107.5 12.3 9.6 21.9 • 5 2,5 3.0 "36 • 9 95.6 132.5 
wEEK END 16 • 7 65.0 61.6 12.3 9.6 21.9 • 4 1,9 2,2 29.3 76.4 105.7 

FALL 
WEEK DAY 23.4 74.9 96.3 12.3 9,6 21.9 .5 2.2 2,8 36.3 86.7 123.0 
wEEK E:ND 15.5 56.5 72.l 12.3 9,6 21.9 • 3 1,6 2.J 28.2 67.8 96.0 

ANNUAL AVS. 
>'iEEK DAY 23.8 78.1 l.01.9 12.3 9.6 21.9 • 5 2.3 2.9 36.7 9o.o· 126.7 
WEEK END 16.3 60.0 76.3 12.3 9.6 21.9 • 3 1.7 2.1 29.0 71.3 100.3 
DAY 21.7 73.0 '1406 12.3 9.6 21.9 • 5 2.1 2.6 34.5 84,7 119. 2 

co 
-...J PJCi<UP 

PICKUP 
GAS 
GAS 

6000 
8500 

3,9 
9.1 

14.l 
30.5 

18,0 
39.6 

3.1 
5.4 

2.4 
4e2 

5.6 
9.7 

.1 
,2 

• 3 
1,1 

• 3 
1. 'r 

7,1
14.e 

16,8 
35.9 

23,9 
5 0 ,,6-

TRAC. GA5 10000 .o 2.2 2.e • 2 • 2 • 4 .o .1 • l • fl 2.5 3.3 
TRAC. DSL 10000 2.2 B. 3 10.5 o.o o.o o.o o.o o.o o.o 2 • 2 8.3 10.5 
BUS GAS 10000 • 8 1.2 1.9 • 4 .3 • 7 .o • 1 • l 1 • 2 1,6 2.1 
BUS DSL 10000 .1 .3 ,3 o.o o.o o.o o.o o.o o.o • 1 • 3 .3 
DUMP GAS 10000 • 3 • 8 1.1 .2 ,2 .4 .o .o • 1 • 5 1.0 1.5 
DUMP OS L 10000 .2 .6 • 7 o.o o.o o.o o.o o.o o.o • 2 .6 .1 
FLAT. GAS 6000 ,2 .6 1.0 .3 .2 • 5 .o .o .o .5 1,0 1.5 
FLAT, GAS 8500 .6 1.7 2.3 .4 ,3 .8 .o ,1 • l 1.0 2.2 3.2 
fLAT. GAS lUOOO 1.2 3,6 4.7 .9 .7 1.5 .o • 2 .2 2.1 4.4 6.5 
FLAT. DSL 10000 • 1 .2 • 3 o.o o.o o.o o.o o.o o.o • 1 .2 • 3 

TANK GAS 10000 • 1 • 5 .6 • 1 .o • l .o .o • J • 2 • t, • 8 
TANK OS L 10000 .1 • 5 • 7 o.o o.o o.o o.o o.o o.o • 1 .5 .7 
VAIii GAS 6000 .2 ,6 • 8 .1 • 1 • 2 .o .o .o • 3 .8 1 • 1 
VAN GAS 8500 .4 1.4 1.8 .2 ,2 .4 .o .1 • l .6 1.6 2.2 
VAN GAS 10000 1,3 4,0 5,2 ,9 ,7 1.6 .o ,2 • 2 2.2 4.8 7.1 
VAN DSL 10000 ,l • 2 • 3 o.o o.o o.o o.o o.o o.o ,1 • 2 • 3 
TRAC GAS NDNCAL • l • 3 .4 .1 .o • 1 • 0 .o .o .1 ,4 • 5 
TRAC DS L NONCAL ,3 1.2 1,5 o.o o.o o.o o.o o.o o.o .3 1 • 2 1.5 



Table 20. 1975 Organic Emissions Summary for Los Angeles County* (Tons/Day) 

LOS ANGtLES C'.JUNTY 
EXHAUST f: VAPOR ATI VE CRANKCASE TOTAL 

HYDROCARBONS rlYDROCARBONS HYDROCARBCJNS HYDROCARBONS 
Id .. ri IV
,,-1 "I F~Y fL:fAL "!-F~·! FWY TOT Al N-FWY FWY TOTH N-J:WY FII/Y TOTAL 

WINTt:R 
WEEi< DAY is. 7 5J,2 6 :i • 9 B,O 6,4 14,4 • 4 1 • 5 1,9 24,0 5B,l 82.1 
WEEK END 10.5 35,2 45.7 a.a 6,4 14,4 • 2 1.0 1.2 18.7 42,6 61 • 3 

SPRING 
WEEK DAY 17,2 58.3 7:i, 4 s.o 6,4 14,4 • 4 1,6 2,0 25,5 66,3 g 1. le-

WEEK END 11 • 5 42,:i 54,0 fl • () 6,4 14,4 • 2 1,2 1, 4 19.7 50,0 69,7 
SUMMER 

wEEK DAY 16,8 57.8 74,6 8,0 6,4 14,4 • 4 l • 7 2 • 1 25.1 65,9 91, 1 
wtEK END 11 • 4 42,2 53,6 8,J 6,4 14,4 • 2 1,2 1, 4 19,6 49,8 69,4 

FALL 
wtEK DAY 16,3 5 2, 3 68,5 8,0 o,4 14,4 • 4 1,6 1,9 24,6 60,2 fl4,9 
WE: EK mo 10,5 36,5 47,0 8. IJ 6,4 14,4 • 2 1,1 l, 3 1 :i. 7 44,0 62,7 

A,',jNUAL AVG, 
wEcK DAY 1b • ::i 54,6 71.1 a.a 6,4 14,4 • 4 1,6 2 • J 24, 8 62,6 87,5 
IIIEEK END 11.0 39,1 50.l 8,J 6. 't 14,4 • 2 1.1 1,3 19,2 46,6 6 5 • fl 
DAY 14,9 50,2 6 :i • l a.o 6,4 14.4 • 3 1,5 1. g 23,2 5il.l A 1, 3 

co 
co PICKUP GAS 6000 2 • 7 c;. 7 12.3 2.0 1,7 :i, 7 • 0 ~ 

• <: 
.,.'- 4,8 11, 5 16 • 3 -

PICK UP GAS 8500 6,3 20,9 27,2 3. 't 2 , 7 6,2 • 2 • 8 ,9 9. 8 24,4 34.3 
TR AC• GAS 10000 • 't 1, 5 1,9 • l • l I 3 • 0 • 1 • 1 ,6 1,7 2.2 
TRAC. DSL 10000 l • :i ':>,7 7, 1 0,0 o,u 0,0 0,0 0,0 0,0 1. 5 5,7 7, l 
BUS GAS 10000 • 5 • 9 l • 3 • 3 .2 • 5 • 0 ,0 • 1 e .f. 1 , 1 l • 9 
BUS OSL l00U0 • 1 • 2 .2 0,iJ 0.0 0,0 o.o 0,0 o.o • 1 ,2 • 2 
DU"1P GAS 10000 • 2 .6 .7 • l • 1 • 2 • 0 ,0 • J • 3 • 7 1,0 
DUMP OSL 10000 • 1 • 4 .5 o.o 0,0 0,0 o.o o.o o.o • 1 ,4 • 5 
FLAT, GAS 6000 • 2 • 5 • 7 • 2 • l • 3 • 0 ,0 • J • 3 ,7 1,0 
FLAT, GA:i 8500 • 4 1 • 2 116 • 3 • 2 • 5 ,0 • l • l • 7 l, 5 2, 2 
FLAT, GAS 10000 • 8 2 • 5 3 • 3 ,6 • 5 1,0 .o • 1 • 1 l, 4 3, 1 4,5 
FLAT, OSL 10000 I l • 2. • 2 o.o o.o 0,0 o.o 0,0 0,0 • 1 • 2 • 2 
TANK GAS 10000 .1 • 3 • 4 • 0 .o , l ,0 • 0 ,0 • 1 ,4 • 5 
TANK DSL 10000 • 1 ,4 • 5 0,0 0,0 o.o J. ,) o.o 0,0 • l • 4 • :i 
VAN 
VAN 

GA:i 
GAS 

6000 
8500 

• l 
,3 

,4 
1.0 

• 6 
1,2 

• l 
• l 

• l 
• 1 

• 2 
• 2 

.o 
,0 

• 0 
• 0 

• J 
• 0 

• 2 
,4 

,5 
l , 1 

• 7 
l, 5 

VAN GAS 10000 • 9 2,8 3.1 ,6 ,5 1,2 .o • 1 • l l , 5 3,4 5,0 

VA~ DSL l000J • 1 ,2 .2 0,0 o.o 0,0 o.o o.o 0,0 • 1 • 2 ,2 

TRAC GAS NONCAL • 1 ,2 • 3 .o .o • l .o .o .o • 1 • 3 .4 
TRAC DSL NONCAL .2 • 8 1,0 o.o o.o o.o 0,0 0,0 C,O • 2 • p 1,0 

*South Coast Air Basin portion only. 



Table 21. 1975 Organic Emissions Summary for Orange County (Tons/Day) 

ORANGE COUNT!' 
EXHAUST EV APORA TI VE CRANKCASE TOTAL 

HYDROCARBONS HYuROCARBONS HYDROCARBONS HYDROCARBONS 
N-FWY Fw'r TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FwY TOTAL 

WINTER 
WEEK DAY 4.3 12.0 16.9 2.4 1.0 4.0 • 1 .4 .. 5 6.7 14.6 21.4 
WEEK ENO 2.9 10.4 13.3 2 • 4 1.6 4.0 .1 .3 .4 5.3 12.3 17.6 

SP RI "IG 
WEEK DAY 4 • 7 15.0 19.6 2.4 1.6 4.0 • 1 • 4 • 5 7.1 17.0 24.l 
WEEK END 3.2 13.0 16.2 2.4 1.6 4.0 • l • 4 .4 5 • 6 15.0 20.6 

SUMMER 
wEEK DAY 't. 5 15.4 zo.o 2 • 't 1.6 4.0 .1 • 5 .6 7.0 17.5 24.5 
WEEK END 3.1 13.1 lbo2 2.4 1.6 4.0 • 1 • 4 • 't ;.6 15.0 20eb 

FALL 
WEEK DAY 4.4 13.13 18.2 2.4 1.6 4.0 • 1 • 4 • 5 6.9 15.8 22.1 
wEEK END z.9 11.5 14.4 2.4 1.6 4 • 0 • 1 • 3 .4 5 • 3 13,4 18 • ':l 

ANNUAL 
WHK 

AVG. 
DAY 4.5 14.2 18.7 2.4 lob 4.0 • 1 • 4 .~ 6.9 16.2 23.2 

WEEK END 3.0 12.0 15.0 2.4 1.6 4.0 • 1 • 3 .4 5 • 5 13.9 19.4 
DAY 4.1 13.6 17.6 2 • 4 1.0 4.0 • 1 • 4 • 5 6.5 15,6 22.1 

CP 
I.D 

PICKUP GAS 6000 • 8 2.6 3.4 .6 .4 1.0 .o • 1 • l. 1.4 3.1 4.5 
PICKUP 
TRAC. 

GAS 
GAS 

8500 
10000 

1,7 
.1 

5.7 
• 't 

7,4 
• 5 

1.0 
.v 

• 7 
.o 

1,7 
• 1 

.o .() 

• 2 
.o 

• 3 
.o 

2. ~ 
.2 

6.6 
• 5 

9.4 
,6 

TRAC, 
BUS 

DSL 
GAS 

10000 
10000 

.4 
• 1 

1.6 
• 2 

2.0 
• 4 

o.o 
• l 

o.o 
• l 

o.o 
• 1 

O.() 
.o 

o.o 
.o 

o.o 
.o 

.4 
• :? 

1,6 
• 3 

2.0 
• 5 

BUS DSL 10000 .o .o • 1 o.o o.o 0,0 o.o o.o o.o .o .o • 1 
DUMP 
DUMP 

GAS 
OSL 

10000 
10000 

.o 

.o 
• 1 
• l 

• 2 
• 1 

.o 
o.o 

.o 
c.o 

• l 
o.o 

.c 
o.o 

• 0 
o.o 

• ,J 
o.J 

• l 
.o 

.2 
• 1 

.3 
• 1 

FLAT• GAS 6000 .o • 1 • 2 • l .o • 1 .o .o .o • 1 .2 • 3 
FLAT. GAS 8500 • 1 • 3 ,4 .1 ,1 • 1 .o .o • J • 2 • 4 ,6 
FLAT. GAS 10000 • 2 ,6 .9 • 2 ,1 • 3 .o • 0 .o • 't • 8 1.2 
FLAT. OSL 10000 .o .o • l o.o O,J o.o o.o 0,0 0,0 • 0 • 0 ,1 

TANK GAS 10000 .o • 1 .1 .o .o .o .o .o .o • 0 .1 • 1 
TANK DSL 10000 .o • 1 • 1 o.o 0. J o.o o.o o.o 0,0 .o • 1 • 1 
VAN GAS 6000 .o • 1 • 2 .u .o .o .o • 0 .o • 1 ,1 .z 
VAN GAS 8500 ,l • 3 • 3 .o .u • l .o .o .o • 1 ,3 • 4 

VAN GAS 10000 .z ,1 • 9 .2 ,1 • 3 .o .o .u • 4 • 8 1.2 
VAN OS L 10000 .o .o .1 o.o c.o o.o o.o :,, 0 o.o • 0 .o .1 
TRAC 
TRAC 

GAS 
DSL 

~DNCAL 
~DNCAL 

.o 
ol 

• 1 
• 2 

• l 
• 3 

.o 
0,0 

,J 
o.o 

.o 
0,0 

.o 
o. 0 

• 0 
o.o 

.o 
o.o 

.o 
• 1 

• 1 
• z 

• 1 
• 3 



Table 22. 1975 Organic Emissions Summary for Riverside County* (Tons/Day) 

RIVERSIDE COUNTY 
E:X.HAUST EVAPORATIVE CRANl(CASE TOTAL 

HYDROCARBONS HYDROCAi(dONS HYDROCARBONS HYDROCARBONS 
N-HIY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL 

~~INT E~ 
lo/EEK DAY 1.1 2.4 3 • 5 l.4 1.0 2.4 .o .1 . • l 2 • 5 3 • 5 6.0 
wEEK END .9 2 • 5 3.5 1 • 4 1.0 2.4 .J • 1 • 1 2.3 3,6 5.9 

SPRING 
WHK DAY l • 2 3.0 4,3 1.4 1.0 2,4 • 0 • l • 1 2.6 4 • l 6,A 
WEEK ENO 1.0 3.4 4.4 1,4 1,0 2,4 • 0 • 1 .1 2 • 4 4,5 6,9 

SUMMER 
WEEK 
wEEK. 

DAY 
END 

1.0 
• a 

3 • 3 
3 • 4 

4.3 
4 • 2 

1,4 
1.4 

1.0 
1.0 

2,4 
2.4 

.o 
• 0 

• 1 
• 1 

• l 
• 1 

2 • 4 
2.2 

4,4 
4.5 

6,fl 
6 I 7 

FALL 
WEEK DAY l • l 2 • 7 3 • 7 1,4 1.0 2,4 .o • 1 • l 2, 5 3 • A 6,2 
WI: EK END • B 2,9 3. a 1.4 1.0 2.4 • 0 • 1 • 1 2.2 4,0 6,3 

ANNUAL AVG, 
wEEK DAY 1 • 1 2,9 3,9 1,4 l,J 2,4 • 0 • 1 • 1 2 • 5 3,9 6 • 4· 
WEEK END • 9 3, 1 4,0 1,4 1.0 2,4 .o • 1 • l 2 • 3 4.1 6,4 
DAY 1.0 2,9 3,9 1,4 l,O 2.4 ,0 I 1 • 1 2,4 4,0 6,4 

I.O 
0 PICKUP GAS 6000 • 2 • 6 I 8 ,3 ,2 • 4 .o • 0 • 0 • 5 • fl 1 I 2 

PICKUP GAS 8500 • 4 l • 2 l • 7 • 8 ,b 1.3 .o .o • 1 1.2 1,9 3 I 1 
TRAC, GAS 10000 .o • 1 I l .o .o .o .o .o .o ,o .1 .2 
TRAC• OSL 10000 • 1 .3 .4 o.o o.o o.o o.o o.o o.o • 1 • 3 • 4 
BUS GAS 10000 .o • 0 • 1 ,0 .o • l • 0 .o • 0 • l • 1 .z 
SUS DSL 10000 .o • 0 .o o.o 0,0 0,0 ,) • 0 0,0 o.o • 0 .o • 0 
DUMP GAS 10000 • 0 .o .o .o .o .o • 0 • J .o .o .o • 1 
OU"IP DSL 10000 .o .o .o o.o 0,0 o.o o.o o.o o.o .o .o • 0 
FLAT, GAS 6000 .o .o .o .o .o .o .o .o • 0 .o .o • l 
FLAT• GAS 8500 • 0 • 1 .1 • 1 .o I 1 • 0 • 0 .o • 1 .1 • 2 
FLA1 • GA5 10000 • l • 1 • 2 • l • 1 • l .o • 0 .o • 1 .2 • 3 
FLAT. OS L 10000 .o • 0 .o o.o o.o o.o o.o o.o 0,i) IQ .o ,0 
TANK GAS 10000 .o ,o • 0 .o .o • 0 • 0 .o .o .o .o .o 
TANK OS L 10000 .o • 0 .o o.o c.o o.o o.o o.o o.o .o .o .o 
VAN GAS 6000 .o .o .o .o .o .o .o .o • 0 .o .o • 1 
I/AN 
VAN 

GAS 
GAS 

8500 
1000) 

.o 
• 1 

• l 
• l 

• 1 
• 2 

,0 
• l 

• J' 
• l 

• 0 
• 1 

• 0 
• 0 

• 0 
• 0 

I 0 
.o 

.o 
• 1 

• 1 
,2 

• 1 
• 3 

VAN DSL 10000 • 0 .o .o o.o J.O o.o o.o o.o o.o .o .o .u 
TR.AC GAS NONCAL • 0 .o ,0 • 0 .o .o .o .o .o .o .o .o 
TRAC DSL NONCAL .o .o • 1 o.o o.o o.o o.o o,o o.o .o .o • 1 

*South Coast Air Basin portion only. 



Table 23. 1975 Organic Emissions Summary for San Bernardino County* (Tons/Day) 

SAN BERNAROINO COUNTY 
EXHAUST EVAPORATIVE CRANKCASE TOTAL 

HYDROC ARSONS HYDROCARBONS HYDROCARBOtiS HYDQOCARBONS 
N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL 

~!!'!TER 
WEEK DAY 1.1 5.8 7.5 • 6 .6 1.2 .o • 2 .2 2.4 6.6 q.o 
WEEK END 1,4 5,3 6.7 .6 .6 1.2 .o .2 • 2 2 • 1 6,0 8.0 

SPRING 
WEEK 
WEEK 

DAY 
ENJ 

2.0 
1,5 

6,9 
6,5 

8.9 
8,0 

,6 
,6 

ob 
,6 

1,2 
1,2 

.o 

.o 
• 2 
,2 

,2 
• 2 

2,6 
2,2 

7,7 
7,2 

10,3 
Q,4 

SUMMER 
WEEK DAY l,o 7,0 &,6 ,6 ,b 1,2 .o .2 • 3 2, 3 7,8 10.1 
WEEK END 1,3 6,3 7,6 ,o ,o l,2 .o ,2 ,2 1, 9 7,1 9,J 

FALL 
WE:EK DAY 1,7 o,l 7,8 ,b ,6 1,2 .o ,2 ,2 2.4 6,Q Q,3 
WEEK END 1,3 5.6 6,Q .o ,6 1.2 .o ,2 • 2 1.q 6,3 8,3 

ANNUAL AVG. 
WEEK DAY 1.8 6.4 8.2 ,o ,6 l. 2 .o • 2 .2 2,4 1.2 9,6 
WEEK 
DAY 

END 1,4 
1,7 

5,9 
6,3 

7,3 
7,9 

.6 
,6 

.6 
,6 

1.2 
1.2 

,0.') 

.2 
• 2 

.2 

.2 
2,0 
2,3 

6.7 
7.1 

8.7 
9.4 

I.D__, 
PICKUP 
?ICKuP 

GAS 
GA:> 

6000 
&50u 

• 3 
• 7 

1.2 
2,7 

1,5 
3 • 4 

,2.~ ,2 
,2 

.4 
• 5 

.o 

.c 
.o 
• l 

.o 
,l 

• 5 
l,C 

1,4 
3,0 

1,9 
3,9 

TRAC, 
TRAC. 

GAS 
OSL 

10000 
10000 

.o 
,2 

,2 
• 7 

• 2 
,9 

.o 
o.o 

.o 
0,0 

,0 
o.o 

.o 
o.o 

.o 
0,0 

.o 
0,0 

• l 
,2 

,2 
,7 

.3 

.9 
BUS GAS 10000 • 1 • l .z ,0 .o .c .o .o .o • 1 .1 ,2 
BUS 
DUMP 

DSL 
GAS 

10000 
10000 

.o 

.o 
.o 
.1 

,0 
• l 

0,0 .,) 

o.o .:) 

0,0 
.o 

v,0 
.o 

o.o 
.o 

o.o 
• 0 

.o 

.o 
.o 
• 1 

.o 
• 1 

DUMP OS L 10000 .o .o ,l O.J 0,0 0,0 0,0 o.o o.o • 0 .o • 1 
FLAT, GAS 6000 .o • 1 • 1 ,0 • ,j .o • 0 .o .o .o • l • l 
FLAT, GAS 8500 .o • 1 • 2 .o .J .o .o .o .o • 1 .2 .2 
FLAT, GAS 10000 • 1 • 3 ,4 .o .o • l .o .o .o .1 .3 .5 
FLAT. DSL 10000 .o .o .o o.o o.o 0,0 o.o o.o 0,0 .o .o .o 
U"IK GAS 10000 .o .o • l • 0 .o .o .o .o .o • 0 .o • l 
TANK OS L 10000 .o .o • l o.v o.o o.o o.o o.o o.o .o .o ,l 

VAN 
o'AN 

GAS 
GAS 

6000 
8500 

.o 

.o 
• 1 
• 1 

• l 
• 2 

.o 

.o 
.o 
.o 

.o 

.o 
.o 
.o 

.o 

.o 
,0 
.o 

.o 

.o 
,1 
,1 

.1 
,2 

V'AN GAS 10000 • l • 3 • 4 .o .o .1 .o .o .o • l .4 .5 
VAN DSL 10000 .o .o ,0 o.o o.o 0,0 o.o 0,0 o.o .o .o .o 
TRAC GAS ~ONCAL .o .o .o .o .o .o .o .o .o .o .o .o 
TRAC DSL NONCAL .o • l • 1 0,0 0,0 o.o 0,0 0,0 0,0 .o • 1 • 1 

*South Coast Air Basin portion only. 
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Figure 32. Average Daily Organic Emissions - Freeway (Tons/Day) 
1975 Inventory 
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Figure 33. Average Daily Organic Emissions - Non-Freeway (Tons/Day) 
1975 Inventory 
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Figure 34. Average Daily Carbon Monoxide Emissions - Total (Tons/Day) 
1975 Inventory 
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Figure 35. Average Dai1y Carbon Monoxide Emissions - Freeway (Tons/Day) 
1975 Inventory 
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Figure 36. Average Daily Carbon Monoxide Emissions - Non-Freeway (Tons/Day) 
1975 Inventory 
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Figure 37. Average Daily Nitrogen Oxides Emissions - Total (Tons/Day) 
1975 Inventory 
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Figure 38. Average Daily Nitrogen Oxides Emissions - Freeway (Tons/Day) 
1975 Inventory 
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Figure 39. Average Daily Nitrogen Oxides Emissions - Non-Freeway (Tons/Day) 
1975 Inventory 
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Figure 49. Average Daily Evaporative Organic Emissions - Total (Tons/Day) 
1975 Inventory 
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1975 Inventory 
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Figure 51. Average Daily Evaporative Organic Emissions - Non-Freeway (Tons/Day) 
1975 Inventory 
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Figure 54. Average Daily Crankcase Organic Emissions - Non-Freeway (Tons/Day) 
1975 Inventory 





SECTION 10 
ALTERNATIVE 1975 HEAVY-DUTY VEHICLE EMISSION INVENTORY 

An alternative inventory was also developed. The assumptions and data 
used were identical except that AP-42, Supplement 5, emission factors were 
used [5]. 

Tables 24 through 33 and Figures 55 through 78 present the alternative 
1975 heavy-duty vehicle emissions inventory for the South Coast Air Basin 
(4-county). 

Tabulations: 
Table 24 -
Table 25 Al~er~ative 1975 
Table 26 emissions 
Table 27 inventory for 
Table 28 I 
Table 29 -

- SCAB 
- Los Angeles County (SCAB portion) 
- Orange County 
- Riverside County (SCAB portion) 
- San Bernardino Co. (SCAB portion) 

SCAB 
Table 30 .Alternative 1975 'I - Los Angeles County (SCAB portion)
Table 31 organic emissions - Orange County
Table 32 summary - Riverside County (SCAB portion)lTable 33 - San Bernardino Co. {SCAB portion)' 

Maps - Grid Square Summaries: 
Figure 55 - Average daily total organic emissions - Total 
Figure 56 - Freeway
Figure 57 - Non-freeway 
Figure 58 - Average daily carbon monoxide emissions - Total 
Figure 59 - - Freeway
Figure 60 - Non-freeway 
Figure 61 - Average daily nitrogen oxides emissions - Total 
Figure 62 - - Freeway
Figure 63 - Non-freeway 
Figure 64 - Average daily sulfur dioxide emissions - Total 
Figure 65 - Freeway
Figure 66 - Non-freeway 
Figure 67 - Average daily particulate emissions - Total 
Figure 68 - Freeway 
Figure 69 - Non-freeway 
Figure 70 - Average daily exhaust organic emissions - Total 
Figure 71 - Freeway
Figure 72 - Non-freeway 
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74 
75 
76 
77 
78 

Maps - Grid Square Summaries: (continued) 

Figure - Average daily evaporative organic emissions - Total 
Figure - Freeway 
Figure - Non-freeway 
Figure - Average daily crankcase organic emissions - Total 
Figure - Freeway 
Figure - Non-freeway 
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Table 24. Alternate 1975 Emissions Inventory for The South Coast Air Basin (Tons/Day) 

SOJTH COAST Al~ BASIN 
HYDROCARBONS CARBON MONOXIDE NITROGEN OXIDES SULFUR DIOXIDE PARTICULATES 

1. 1 r,,vN-FwY FwY TOTAL N-FWY I-WY lUIAL l'-4-t'wi Fw'i iUTAL f"i::Y !OT~L N-F~•(!" F~Y TOTAL1'1-1'"" I 

wINTER 
WEEK DAY 48.8 98.3 147.1 247.l 711. 3 958.4 45.8 237. 8 283.6 3.7 17.3 21.0 4.3 19.5 23.B 
WEEK ENO 40.7 77.8 118. 5 165.3 515.0 680.3 37.l 199.8 236,9 3.1 14.7 17.8 3.5 16.0 19.4 

SPRING 
wEEK DAY 50.9 110.6 161,5 259.8 799.7 1059.5 46.2 268.7 316.9 3.8 19.l 22,9 4.4 21.5 25.9 
WEEK END 42.l 90.l 132.2 173.7 606.d 780.4 39.3 236.8 276.0 3.2 16.9 20.1 3.6 18.4 22.0 

SUMMER 
WEEK DAY 49.9 1.1..1. • 8 161.7 252.7 817.l 1069.8 47.5 278.6 326.l 3.8 20 • l 23.9 4,4 22.5 21.0 
WEEK END 41.6 90.3 131. 9 170.2 613. 8 784.l 39. 1 242.8 281.9 3.3 17.6 20.9 3.6 19.2 22.8 

FALL 
WEEK DAY 49.4 102.4 151.8 250.l 740.6 990.7 4o.8 250.6 297.4 3.7 18,2 22.0 4.4 20,4 24oA 
WEEK ENO 40.4 8 .1.. 2 121.6 160.7 5H. a 700.4 36.6 212.1 248.7 3.1 I,. 5 l "I. 6 3.4 16.9 20,3 

ANNUAL AVG. 
WEEK DAY 49.B 10,.7 155.5 252.4 767,2 1019,6 47.l 258.9 306.0 3.7 19,7 22.4 4.4 21.J 25.4 
l<IE EK END 41.2 84.9 126 ■ 1 167.5 568.B 73603 38.0 222.8 260.9 3.2 16.2 19.3 3 • 5 17.6 21.1 

--' DA¥ 47,3 99.8 147. l 228.2 710.5 931j.7 44.5 248.6 293.1 3.6 18,0 21.6 4.1 20.0 24,2 
--' 
0.0 

PICKUP GAS b000 10.7 1-,.0 29.7 34.3 100.2 134.4 3.8 25.4 29,2 • 2 l • 1 1,4 • 4 1.9 2,4 
PICKUP GAS 8500 20.2 43.3 63.5 113 • 8 383.0 496.8 lJ.3 53,8 o4.l .3 1,4 1.7 .9 4.3 5 I 2 

I ITRAC. GAS 10000 1.1 2.9 3.9 6.8 2s.o 32.4 ,6 3.5 4.1 .o • 1 1 • 1 • 4 5 
TRAC, DSL 100()0 2.4 9,3 11.1 11.5 25.2 36.7 17,9 105.8 123.o 2,1 11 ,o 13.1 I• 6 8.7 10.3 
BUS GAS 10000 1.5 1,9 3.4 B.2 12.a 21.0 .6 1.6 2.2 .o .'.) • 1 • 1 • 2 .2 
aus DSL 10000 • l .3 • 4 .3 .6 1.0 .7 3.4 4.1 • 1 • 3 • 4 .o • 2 .2 
DUMP GAS 10000 .7 1.2 1.9 2.8 8.:;i l .L • 2 • 2 1.:) 1.2 .o .o .o • 0 • 1 • 1 
DUMP DSL 10000 • 2 .6 .a 1.0 .i.. 9 2.9 1.5 1.0 8.5 • 2 • 7 .9 • 1 • 5 .6 

I IFLAT. GAS 6000 • 8 1.2 2.0 2.1 5.7 7 I 8 2 1.3 1.5 .o 1 • 1 .o • 1 • l 
FLAT• GAS 8500 1.4 2.6 4.0 6,8 20.4 27,2 .6 2.6 3.2 .o • 1 • 1 • 1 • 3 ,3 
FLAT. GAS 10000 2.8 5.4 8,2 13.5 41.6 55.l 1.1 5.4 6.5 .o .1 .2 • 1 .6 • 7 
FLAT. DSL 10000 • 1 .3 • 3 .4 • /j 1.2 .6 2,q 3,5 • l .• 3 .4 • 0 • 2 • 2 
TANK GAS 10000 • 3 .7 .9 1.0 5.8 7.4 .1 .a ,9 .o .o • 0 • 1 • 1 IC 

TANK DSL 10000 .2 .6 • 7 .8 1,6 2.4 1,2 6,9 8.1 • 1 • 7 • 8 • 1 • 4 • 5 
VAN GAS 6000 .s .9 1.3 1.5 4.6 6.1 .2 1 • 1 1 • 3 .o .1 • 1 .o • 1 • 1 
v' AN GAS 8500 • 8 1.9 2.a 5.0 11.2 22.2 .4 2.4 2.8 ,0 1 • l .o • 2 .2I 

VAN GAS 10000 3.1 5.9 9.1 15.7 48.6 64.3 1.4 6,6 7.9 .o • 2 • 2 • 1 .6 .7 
VAN DSL 10000 • l .3 .3 .4 a 1.2 .6 2.9 3.5 • 1 • 3 .4 .o • 2 .2I 

TRAC GAS NONCAL .1 .4 .5 .8 3.3 4.1 .1 • 4 • 5 .o .o .o .o • 1 • 1 
TRAC DSL NONCAL • 3 1.2 1.5 1.1 2.3 3.4 2.4 13 • '3 16,l • 3 l • 4 1.6 .2 1. 1 1.3 



Table 25. Alternate 1975 Emissions Inventory for Los Angeles County* (Tons/Day) 

LOS ANGELES CJUNTY 
iHORUCARt30NS CARBON MONJX IDE NITROGEN OX IDES SUL FUR D!OX IDE PARTICULATES 

N-FWY Fw Y TiJTAL N-FWY FWY TOTAL N-FWY FWY TOTAL t,;-FWY FwY TOTAL N-FwY FwY TOTAL 
l.·TNTER 

WEEK DAY 32,6 66,7 101.2 171,0 504,tl b 75, 8 30,0 164 • :.i 
"] ,..,, r.:...L..,...,. • .., ,, ,.

'- ., 12.0 14, 5 2.G 13.5 16.4 
wEEK END 26,6 51,4 78.0 110,9 339,4 450.2 23,9 131.6 155.; 2, l g.7 11, 7 2 • 2 10.5 12.8 

SPRING 
..iE EK DAY 33,9 76,8 110, 7 l 7'3.9 5 6 2 • 8 741.8 31 • 5 164.2 215,o 2, 5 13 , 1 15,7 z.g 14,fl 17,7 
WEEK END 27, 5 58.& 86,4 116.4 394. J. 510.5 2 :i • 3 153.8 l 79 • 0 2.1 11.0 13.l ?. • 3 12.0 14,3 

SlJMMER 
..iEEK DAY 33,7 76,8 110, 5 177.B 508,0 745,8 3 l. • 7 188,3 220.0 2,6 13.6 16,2 3.0 15 .3 18,3 
WEEK END 27.5 5 8 • 9 86,5 11 7, 0 398.6 515,5 25.8 157,6 183,4 2.2 11,4 13.6 2,4 12. 5 14.Q 

FALL 
WEEK DAY 33,1 70,9 104,0 174,4 519,4 6 93, t3 30d 171.2 2 02, l 2, 5 12 • 5 15,0 2,9 14,0 17,0 
WEEK END 26,6 5 2. • B 79.4 109,3 3 4 8, 5 457,8 2 3, 9 136.9 160,8 2,0 10,J 12.1 2,2 10.9 13, 2 

ANNUAL AVG, 
WEEK DAY 33.3 73,3 106,6 1 7 'j • :5 538,8 714 • 3 31.0 177,J 208.l 2 • 5 12.e 15.3 2,9 14.4 17.3 
WEEK END 2 7 • l 5 5 • 5 82,6 113.4 37J,2 483.5 24,7 145.0 169.7 2, 1 10,5 12.6 2, 3 ·11, 5 13,ll 

_, OAY 31,5 otJ,2 99, 7 157,8 490,6 648,4 29,2 167,9 197,1 2, 4 12,2 14,6 2 • 8 13,6 1601 

N 
0 PICKUP GAS 6000 7,0 13.0 20,0 23.5 69.3 92.8 2, 5 17,l 19 • o • 2 • fl • 9 .3 1.3 1,6 

PICKUP GAS 8500 l.3.3 2-; • 4 4 2, 7 78,5 262,6 341.0 _ 6 • 7 36.4 43,l .2 ,9 l , 1 • 6 2.9 3 • 5 
TRAC. GAS 10000 • 7 2.0 2.7 4 • 8 l 7, 4 22 • 1 .4 2, 3 2,7 .o • l • 1 • 1 • 3 .3 
TRAC, 
BUS 

DSL 
GAS 

10000 
10000 

1, 7 
1,0 

6.3 
1,3 

s.o 
2, 3 

8.2 
5,7 

17.7 
il.e 

25.9 
14,::i 

11 • 8 
,4 

71,1 
1. 1 

8208 
1,5 

1,4 
• 0 

7.4 .') 

A• f' 
.o 

1 • 1 
• 0 

5, 8 
• l 

6.9 
• 2 

BUS DSL J.0000 • l • 2 • 3 ,2 • 5 • 7 ,4 2, 3 2.a • 0 • 2 • 3 • C, • l • 2 
DUMP GAS 10000 • 4 ,8 1. 3 1.9 6.J 7.9 • l • 7 ,8 ,o • 0 • 0 • 0 • l • 1 
DUMP 
FLAT, 
F- LAT• 

DSL 
GAS 
GAS 

1000() 
6000 
8:,00 

• 1 ., 
,9 

,4 
• 8 

l, 8 

,6 
1,4 
2,7 

,7 
1.4 
4,7 

1,4 
4, l 

14, 4 

2.1 
:i. 5 

19.l 

1 • 0 
• l 
,4 

4.9 
,9 

1, 8 

5 • 8 
1,0 
2, 2 

• 1 
.o 
• 0 

.5 
• C .'.) 

,6 
• 1 
• 1 

• l 
.o 
• 0 

• 3 
• l 
• 2 

,4 
,1 
• 2 

FLAT. GAS J.JOOO l, 9 3. a 5, 7 9.4 2 9, 3 33, 7 • 7 3, 7 4.5 • 0 • l • 1 • l • 4 • 5 
FL AT• DSL 10000 , l • 2 • 2 • 3 ,6 .8 • 4 2. C, 2, 4 .o • 2 • 2 ,0 • l .2 
TANK GAS 10000 • 2 ,4 .6 l, l 4,J J. 1 • 1 • 5 .6 .o ,0 .o ,0 • 1 • l 
TANK DSL 10000 • l • 4 • 5 ,5 l • l 1.7 • 8 4,6 5. '1 , l • 5 ,6 • l • 3 .4 
VAN GAS 6000 • 3 .6 • 9 1,0 3, 2 4,2 • l • 8 • '1 • 0 • 0 .o • 0 • 1 • 1 
VAN GAS 8500 • 6 l, 3 1,9 3,4 11, 8 l!I. 2 • 3 l.6 t.9 .o ,0 • 1 .o • 1 • 2 
VAN GAS 10000 2, 2 4,2 6,4 10,9 3 4 • 3 4, ol ,9 4 • 5 5 • 4 .o • 1 • 1 • l ,4 ,5 
VAN DSL 10000 • l • 2 • 2 • 3 • 6 • 8 ,4 2.0 2, 4 .o • 2 ,2 • 0 • l • 1 
TRAC 
TRAC 

GAS 
DSL 

NONC AL 
NONCAL 

• 1 
,2 

.3 
• 8 

.4 
1.0 

.6 
• 8 

2 • 2 
1,6 

2 • 8 
2,4 

.o 
1.6 

• 3 
9,2 

• 3 
10.a 

• 0 
• 2 

,o 
• 9 

.o 
1, 1 

• 0 
• l 

• 0 
.7 

.o 
,Q 

*South Coast Air Basin portion only. 



Table 26. Alternate 1975 Emissions Inventory for Orange County (Tons/Day) 

ORANGE COU:-HY 
HYDROCAR'30NS CARBON MO~CXIDE ~ITROGEN OXIDES SuLFUR DIOXIDE PARTICULATES 

N-FwY FWY TOTAL N-FWY F.iY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FwY FwY TOTAL 
wINTER 

wEEK DAY 9.2 17.3 26.5 45.o 125.5 171 • 1 9.6 44.l 53.6 .a 3.;? 4.0 •. 9 3,6 4,5 
.iEE K END 7,1 14.7 22.3 30.2 100.1 130.3 7,6 39,3 47.0 ,6 2,Q 3 • 5 • 7 3, 1 3. p 

SP~ING 
WHK DAY 9,6 19,7 29,3 47,8 142,7 190.5 lJ.1 50,4 60,5 • B 3,6 4,4 ,9 4,0 4,9 
Wt:EK ENu 7,9 17,4 25,3 31,7 120.0 152.3 o,l 47.8 55 ·• 8 • 7 3.4 4 • 1 • 7 3.7 4,4 

SUMMtR 
WEEK DAY 9.5 20.4 29.13 47.2 149. 7 19o.9 lJ,l 53.7 63.3 • 8 3,9 4,7 • 9 4, 3 5,2 
WEEK END 7,9 17.5 25,4 31,6 123,0 154,6 'j. 2 49.4 57,6 .7 3,6 4,3 • 7 3,9 4.6 

FALL 
WEEK DAY 9.3 18.5 27.9 4o.4 135,0 181.4 -~. 9 48,0 57.8 • 8 3.5 4, 3 • 9 3,9 4,8 
WEEK END 7,6 1::,. 9 23.5 29,6 109.4 139.0 7.6 43.6 51.2 .6 3, 2 3 • 8 • 7 3 • 5 4,2 

ANNUAL AVG, 
wEEt< DAY 9.4 19.0 28,4 46,7 133.2. 185.0 9.9 49,0 58.9 • 8 3 • 5 4,3 • q 3.9 4.8 
wEEK END 7.8 16.4 24,l 30,B 113 • 3 144.0 7.9 4:i.0 52,9 .6 3,3 3,9 • 7 3,6 4.3 

__, 
N__, 

DAY '3. 9 18,2 27.2 42.2 131, l l 73, 3 ~.3 47,9 57,2 • 7 3, 5 4, 2 • t< 3,8 4,7 

FlCKUP 
PICKUP 

GAS 
GAS 

6000 
8500 

2,1 
3, 8 

3,5 
7,9 

5,5 
11,7 

6.4 
21,l 

ld,4 
71.3 

24,B 
92,4 

,d 
2, l 

4,9 
10.2 

5,6 
12 • 4 

.o 
• l 

• 2 
• 3 

• 3 
• 3 

• 1 
• 2 

• 4 .~ 

• 5 
1.0 

TRAC. GAS 10000 .2 • !) • 7 1,3 4, 9 6,2 .1 • 7 .8 .o • 0 • 0 • 0 • l • l 
TRAC, DSL 10000 • 5 1,8 z.2 2,J 4,6 o,7 3. "l 20,7 24,5 • 4 2,2 2,6 • 3 l. 7 2.0 
SUS GAS 10000 • 3 .3 • 6 1,5 2,4 3, 9 • 1 • 3 ,4 ,o .o .o ,o .o .o 
BUS 
DUMP 

DSL 
GAS 

10000 
10000 

• J 
• 1 

• l 
.2 

• 1 
• 3 

• 1 
• 5 

• 1 
l •, 

• 2 
2.0 

,1 
.o 

• 7 
• 2 

,8 
.2 

.o 

.o 
• l 
.o 

• 1 .() 

,0 
.o 

.o 

.o 
.o 
.o 

DUMP DSL uooc ,o ,1 • 2 ,2 • 3 • 5 • 3 1.3 1.6 .o • 1 • 2 • 0 • 1 .1 
FLAT, GAS 6000 .2 ,2 • 4 • 4 l,J l,4 • 0 ,2 • 3 .o .o • 0 • 0 .o • 0 
HAT, GAS 8500 ,3 ,5 • 7 1,3 3,6 ., • Q • l • 5 • 6 .c • 0 • 0 • 0 ,I) • l 
FLAT. GAS 10000 • 5 1.0 1.5 2.~ 7,4 Q,Q .z l,J 1. 2 .o • 0 .o .o • 1 • l 
FLAT, DSL 10000 .o .o • 1 • l • 1 ,2 • l • 5 • 7 .o • 1 • 1 .o .o ,o 
TANK GAS 10000 • 1 .1 • 2 • 3 l, 1 1.4 .o • 2 ,2 • 0 ,') .c .o .J ,o 
TANK DSL lJOOCi • 0 • l • 1 .1 • 3 ,4 .3 1,4 1,6 • 0 • 1 • 2 • 0 • 1 • 1 
VAN GAS 6000 • l I Z • 2 • 3 • 8 1.1 ,0 ,2 ,3 .o ,0 .o .o • 0 .o 
VAN GAS 8500 • 1 ,4 • 5 .g 3,2 4.1 .1 • 5 ,5 .o ,o ,0 • 0 • 0 .o 
VAN GAS 10000 ,6 1,0 1,6 2,q doO 11,5 .3 1.2 1,5 .o .o .o .o • 1 • 1 
VAN DSL 10000 .o .o • l • 1 • l ,2 .1 • 5 • 7 .o • 1 • 1 .o • J • 0 

TRAC GAS NONCAL • J .1 • 1 .1 ,6 • 8 .o • l • 1 .o • 0 • 0 • 0 • J • 0 
TRAC DSL NuNCAL ,1 .2 • 3 ,2 • 4 .6 • 5 2,7 3,2 • 1 • 3 • 3 • 0 • 2 • 3 



Table 27. Alternate 1975 Emissions Inventory for Riverside County* (Tons/Day) 

fl.IVERS IDE COUNTY 
HYDKJCARBONS CARBON MONOXIDE NITROGEN OXIDES SULFUR DIOXIDE PARTICULATES 

1-,i-F wY FWY l □ TAL N-FWY FWY TnTAL N-FwY FWY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL 
wINTER 

wEEK DAY 3.9 4.7 8.6 llo6 23,6 35.2 i.6 8 • 7 11.3 .2 • 6 • A • 2 • 7 .ci 
vlEEK END 3 • 7 4.8 8.6 9., 24.6 34.l 2 • 4 9.4 11.a • 2 • 7 • 9 • 2 • 7 1.0 

SPRING 
WEEK DAY 4.1 '}. 3 9.4 12.7 21:l. 5 41.2 2.a 10.6 13.4 • 2 • 7 1.0 .2 • 8 1.1 
WEEK ENO 3.3 5 • 7 9,5 10.0 3l. 6 4 l • 6 2.5 12.l 14.7 .2 • q 1 • l • 2 .9 1. 2 

SUMMER 
WEEK DAY 3, S 5 • 7 9,5 10.4 31.-J 42,3 2." 12.0 14,4 .2 • q 1.0 • 7- 1.0 1 • 2 
WEEK END 3.6 5 • 7 9.4 8,4 32.J 40,4 2.1 12. 5 14.6 .2 ,9 1.1 • 2 1.0 1.2 

FALL 
WE[,< DAY 3,9 5.0 8,9 l l. l 26, l 37.2 2 • 5 9,8 12,3 .2 • 7 • 0 • 2 • 8 1,0 
IIE EK END 3,6 5, 3 8,9 8 • 5 2 8. l 36,6 2.2 10,Q 13.1 • 2 • 8 1,0 • 2 9 1,1I 

ANNUAL AVG, 
WEEK DAY 3,9 5.2 9,1 11. 4 27,'5 39.0 2,6 10.3 12.9 • 2 • 7 .9 • 2 • 8 1.0 
,1E EK END 3.7 5.4 - ~. 1 9,1 29.1 38.2 Z. 3 11.2 13.5 .2 • 8 1 • 0 • 2 • 9 1 • 1 

__, DAY 3.9 '}. 3 '1. 1 10,8 28.0 38.7 2 • 5 10.6 13,l • 2 .8 .9 • 2 • 8 1.1 
N 
N 

PICKUP GAS 6000 .9 l ,0 1.9 l, 7 3.9 5.6 .? l • l l • 3 ,o I 0 • l • 0 • l .1 
PICKUP GAS 8500 1 • 9 Z,5 4,4 5,5 15.6 21.0 .6 2 I 3 2,9 .o • 1 .1 • l • 2 • 2 
TRAC• GAS 10000 ,1 • 1 ,2 • 3 1,1 1,4 • 0 ,2 • 2 .o .o ,0 .o .'.) .o 
TRAC, DSL 10000 • l .4 • 5 • 5 • 9 l, 4 l, 0 4,6 5.5 • l • 5 • 6 • l • 4 ,5 
BUS GAS 10000 • 1 • 1 ,2 .4 • 5 ,9 ,o • l • l .o ,0 .o • C • G .o 
BUS OSL l'.)000 • J .o IQ .o • J .o .o • l • 2 .o 0 • 0 • 0 I 0 .oI 

DUMP GAS 10000 • l • l , l • l • 3 ,4 .o • J .1 .o • 0 • 0 • 0 • J • 0 
DUMP DSL 10000 ,0 .o • 0 .o • l • l ,l ,3 ,4 ~o • 0 .o • 0 ,J ,o 
FLAT, GAS 6000 • l • l • 1 • l • 2 • 3 ,i) ,o .l .o • 0 • 0 .o .o .o 
FLAT, GAS 8500 • 1 • 1 • 3 ,3 • 7 l,0 .o • l ,1 .o ,') • 0 • 0 .o • O· 
FLAT, GAS 1)000 • 2 ,3 .5 .6 l • J 2.1 • 1 .2 ,3 ,0 • 0 • 0 • 0 • 0 .o 
FLAT, DSL l.JOOO • 0 .o .o .J .J • 0 • 0 • 1 ,l .o • 0 • 0 .o • J .o 
TANK GAS 10000 • 0 .o • 1 • l • 2 ,3 • 0 • 0 ,0 .o • 0 ,o .o .() .o 
TANK OSL 10000 .o .o • 0 .o • 1 • l • l • 3 ,4 .o • 0 • 0 .o • 0 • 0 
VAN GAS 6000 .o .o • l • l • 2 ,3 • 0 ,0 • 1 .o ,o • 0 • 0 ,J .o 
\/AN GAS 8500 • 1 • 1 • l • 2 • 7 .9 ,o • l • l .o .o .o .o .o .o 
II AN GAS 10000 • 2 ,3 • 5 • 7 l, 7 2,5 ,l • 3 ,3 .o • 0 • 0 .o • J .o 
VAN DSL 10000 • 0 .o ,0 .o .o .o .o • l • l ,0 • 0 • 0 • 0 • 0 • 0 
TRAC GAS NONCAL IQ .o .o ,J • l • 2 .o • 0 • 0 .o • 0 .o .o .') .o 
TRAC DSL NONCAL .o .o • 1 .) • l. • l • 1 ,6 .7 • 0 • 1 • 1 .o • 0 • 1 

*South Coast Air Basin portion only. 



Table 28. Alternate 1975 Emissions Inventory for San Bernardino County* (Tons/Day) 

SAN BERNARDINO COUNTY 
HYDROCARBONS CARBON MJNOX!DE NITROGEN OXIDES SULFUR DIOXIDE PARTICULATES 

N-FWY FWY TOTAL N-FlolY FwY TOTAL N-FWY FWY TOTAL N-FWY FWY TOTAL N-FWY F,iY TOTAL 
wTNTER _, ~ 

... _,_ ..,...,, .,;: ,, ,, -;l 
~ 

~ • " WEE'K DAY 3.1 1.1::, l ll • 7 18.9 57.5 IO•., :, ." C.. V • ..I' L.---,. ~ . 1. 5 1:8 ~ ~ 1.7 L \.1 

WEEK END 2.7 6.9 9.6 14.8 51.0 65.7 3.2 19.4 22.6 • 3 1.4 1.7 • 3 1 • 5 l. 9 
SPRING 

WEEK DAY 3.3 B.7 12.0 20.4 65,6 86.0 3.9 23.5 27.4 • 3 1.6 1.9 • 4 1 • A 2.2 
WEEK ENO 2.a 8.2 11.0 15.5 60.5 76.0 3. 't 23.l 26.5 • 3 1.6 1.9 • 3 l. 8 2. l 

SUMMER 
WHK DAY 3.0 8.9 11.8 17.3 67.5 8<t • 8 3 • 4 24.5 27.9 • 3 1.7 2.0 • 3 2.0 2.3 
WHK END 2.0 8.1 10.7 13.3 60.2 73.6 3.J 23.3 26.3 • 2 1.7 1.9 • 3 1. 8 2. 1 

rALL 
WEEK DAY 3.0 a.o 11.0 19.2 60.1 7:i.3 3 • 5 21.1 25,2 .3 lo5 l.f' • 3 1.1 2.1 
wEEK i:ND 2.6 7.3 9.8 13.3 53.7 67.1 3.0 20.1 23.6 .2 1.5 1.7 .3 1.6 1.9 

ANNUAL AVG. 
WEEK DAY 3 • l t1 • 3 11.4 18.7 62.7 81.4 3.6 22.6 26.2 .3 1,6 1.9 • 3 1.a 2.1 
WEEK END 2.7 7.6 10.3 l't. 2 56.3 70.6 3.2 21.6 24 • ':! • 3 1 • 5 1. e • 3 1.7 2.0 
DAY 3.0 b.l J. l. 1 1 7 • 't 60.9 7tl. 3 3.5 22.3 25.8 • 3 1.6 1.9 • 3 1 • -~ 2. 1 

_, 
N 
w PICKUP GAS 600() .7 1.6 2.2 2.1 8.5 11.2 • 3 2.3 2.6 .o • 1 .1 .o • 2 .2 

1-'ICKUP G/\S 8500 1.2 3.5 4.7 8.8 33 • 'J 42.3 .8 4.9 5.7 .o • 1 • 1 • l • 4 • 5 

TR AC• GAS 10000 • 1 .2 ,3 • 5 2,2 2,7 ,0 • 3 ,4 .o ,o .o .o .o .o 
lRAC. OSL 10000 .2 • 8 1,0 • t3 2,J z.a 1.4 9.4 10,7 • 2 1.0 1.1 • 1 • 8 .9 

BUS GAS 10000 • l .2 .3 .6 1.1 1.1 .o .1 • 2 .o .o .o • Cl .o .o 
BUS OSL l\JOOO .J .o .o .o .o • 1 .1 .3 .4 .o .o • C .o .o .o 
DUMP GAS 1)000 .o • 1 • 1 ,2 • 7 • 9 .o • 1 • l .c .o .o .o • 0 .o 
DUMP DSL 10000 .o .1 • 1 .1 • 1 • 2 .1 ,6 .7 .o • l • 1 .c .o .o 
FLAT• GAS 6000 • 1 • l • l .2 • 5 .6 .o • l • l .o .o .o • 0 • J .o 
rLAT, GAS eso0 • 1 .z • 3 .5 1.1 2.2 .o .2 • 3 .o • 0 • 0 • 0 .o .o 
FLAT. GAS 10000 • 2 .4 .6 1.0 3.4 't. 4 • 1 • j .6 .o .o .o • 0 .o • 1-
~LAT. OSL 10000 .o .o .o .o • l .1 .o • 3 • 3 .o • 0 .o .o .o .o 
TANK GAS 10000 .o .1 • 1 .1 .'.} .6 .o • 1 • 1 .o .o .o • 0 • 0 .IJ 

TANK DSL 10000 .o .o • l .1 • l ,2 • l .6 .1 .o • 1 .1 .o .o .o 
VAN GAS 6000 .o .1 .l • l .4 .5 .o • l .1 .o .o .o • 0 .o .o 
VA~ GAS 8500 • 1 .2 • 2 • 4 1.5 1.9 .o .2 .3 .o .o .o • 0 .o .o 
VAN GAS !0000 .z ,5 .7 1.2 4,v 5.2 .1 .6 .7 .o .o .o • 0 .o • 1 

VAN DSL 10000 .o .o .o .o • 1 • 1 .o .3 ,3 .o .o .o • 0 .o .o 
TRAC GAS NO~CAL .o .o • 0 • 1 • 3 .3 .o .o .o .o .o .o • 0 • J .o 
TRAC DSL NDl'lCAL .o .1 • 1 • l • 2 • 3 .2 1.2 1.4 .o • l • l .o • l • 1 

*South Coast Air Basin portion only. 



Table 29. Alternate 1975 Organic Emissions Summary for The South Coast Air Basin (Tons/Day) 

SOUTH COAST AIR BASIN 
EXHAUST EVAPOPATIVE CRAN KC ASE TOTAL 

HYDRJCARBONS H't'DROC ARBONS HYDROCARBONS HYDROCARBONS 
N-1=.iY F\o/Y TOTAL ~-Fl'iY FWY TOTAL N-FwY FWY TOTAL N-FWY FWY TOTAL 

WINTER 
WEEK DAY 24,9 77, 4 102,3 23,2 18,l 41,2 ,7 2,8 3 I 5 48,B 98,3 147,l 
wEEK END 17,1 57,8 74,9 23,2 18,0 41,2 ,4 2,0 2, 4 40,7 77,8 118, 5 

SPRING 
WEEK DAY 27,0 89, 4 116,4 23,2 18.l 41,2 • 7 3.1 3. 8 50,9 110,6 161,5 
WEEK ENO 18,5 69,8 88,3 23,2 18,0 41,2 • 5 2, 3 2,7 42,1 90,1 13 2, 2 

SUMMER 
WEEK DAY 2o,O 90,5 116, 5 23,2 18.1 41,2 ,7 3.2 3,9 49,9 111,A 161,7 
wEEK END 18,0 69,9 €17,9 23,2 lf'. 0 41,2 • 5 2,4 2,8 41,6 90,3 131,9 

FALL 
WtEK DAY 25,? 81,4 106,9 23,2 18.l 41,2 • 7 2,9 3,6 49,4 102,4 151,8 
wEl:K ENO 16,8 61, l 77, 9 23,2 16,0 41,2 ,4 2,1 2, 5 40.4 'll, 2 121,6 

ANNUAL A'VG, 
wEEK DAY 25,9 84,7 11 o. 5 23,2 18.l 41,2 • 7 3,0 3,7 49,A 105,7 15 5, '!;) 

_, 
wEEK 
DAY 

END 17,6 
23,5 

64,7 
79.0 

tl 2, 2 
102,5 

23,2 
23,2 

18,0 
le .o 

41,2 
41,2 

,4.(:, 

2,2 
2,8 

2,6 
3, 4 

41,2 
47,3 

84,9 
99,8 

126,1 
147,l 

N 
.i:,. 

PICKlJP GAS 6000 3,8 l ~ ,.:, .;,, 17,3 6,8 5 • 3 12. 1 • l • 2 • 3 10,7 19,0 29,7 
PICKUP GAS 8500 lJ,2 34.2 44,4 9,7 7,6 17.3 • 3 1.6 1,9 20,2 43,3 63,5 
TRAC, GAS 10000 • 7 2.4 3, 1 ,4 ,3 • 7 .o • 1 ,2 1, 1 2,9 3,9 
TRAC. OSL 10000 2,4 9,3 11, 7 o.o o.o o.o o.o o.o 0,0 2,4 9,3 11,7 
BUS GAS 10000 ,8 1 • 3 2,1 ,6 ,5 1,1 ,J • l • l l, 5 1,9 3,4 
BUS DSL 10000 • l • 3 ,4 0,0 o.o o.v o.o o.o O,J • 1 ,3 ,4 
DUMP GAS 10000 • 3 I 9 1.2 ,4 • 3 ,6 .o • l • 1 • 7 l, 2 1,9 
DUMP OSL 10000 .2 I 6 • 8 o.o O,J 0,0 o.o 1),0 o.o • 2 ,6 • F 
FLAT, GAS 6000 I 2 • B 1.0 ,6 • 5 1.0 • 0 ,0 .o • e 1, 2 2,0 
FLAT, GAS 8500 • 6 2.0 2,6 ,7 ,b l, 3 • 0 I l I l l, 4 2,6 4,0 
FLAT• GAS 10000 1. 3 4,0 5,3 1, 5 1,2 2,7 • 1 • 2 • 3 2, 8 5.4 8,2 
FLAT, OSL 10000 ,1 • 3 I 3 o.o o.o o.o o.o 0,0 0,0 I l • 3 ,3 
TANK GAS 10000 • l • 6 ,7 • 1 ,l • 2 • 0 .o .o • 3 .7 ,9 
TANK DSL 10000 ,2 ,6 ,7 o.o 0,0 o.o 0,0 o.o 0,0 • 2 ,6 • 7 
VAN GAS 6000 ,2 ,6 • 8 • 3 .2 • 5 .o • 0 .o • 5 ,9 1, 3 
'VAN GAS 8500 • 5 1,6 2.0 ,4 • 3 • 6 .o .1 • l • 8 1,9 2,8 
'VAN GAS 10000 1.4 4, 4 5,9 1.7 l, 3 2,9 .o • 2 • 3 3 I 1 5,9 9,1 
VAN OSL 10000 • l ,3 ,3 0,0 o.o o.o o.o o.o o.o • 1 ,3 .3 
TR AC GAS NONCAL • l • 3 • 4 • l .o ,1 • 0 .o .o I 1 .4 • 5 
TRAC DSL NONCAL .3 1,2 1, 5 o.o o.o o.o 0,0 o.o 0,0 • 3 1,2 1,5 



Table 30. Alternate 1975 Organic Emissions Summary - Los Angeles County* (Tons/Day) 

LOS ANGELES COUNTY 
EXHAUST 1:VA PORAT I VE CRANKCASE TOTAL 

HYDROCARBONS HYDROCARt:!ONS HYDROCARBONS HYDROCAPBONS 
N-FWY r, ,v 

r .. I 
T,-l TA I 
11,JI '°'._ N-FWY FWY TOTH N-FwY FWY TOTAL N-FWY F,i y TOTAL 

WINTER 
wEEK DAY 17.2 54.7 71,9 14.9 12,0 26,9 ,5 2,0 2.4 32.6 68.7 101,2 
WEEK l:N D 11,4 38,l 49,5 14.9 12,0 26,9 ,3 1,3 1,6 26,6 51,4 78,0 

SPRING 
WEEK DAY 18,:i 62,7 81,2 14.9 12.0 26,9 • 5 2.1 2,6 33, 9 76,R ll0,7 
wEEK END 12,3 4:i,4 57,7 14o9 12,0 26,9 ,3 1,5 1, 8 27,5 5 8 • J3 86,4 

SU:-IMER 
wEEK DAY 18,2 62,6 80,9 14.9 12, U 26,9 • 5 2,2 2.1 33.7 76.8 110.5 
iilHK END 12.3 45,4 57.7 14.9 12,0 26.9 • 3 1,6 1,9 27,5 5 8, 9 86 • 5 

FALL 
Wl:EK DAY 17,7 56,8 74,6 l4o9 12,0 26.9 ., 2,0 2.5 33.1 7:J. Q 104,0 
l<IEEK END 11,4 39,4 50,8 14.9 12,0 26,9 • 3 1,4 1.6 26,6 52,8 79,4 

ANNUAL AVG, 
wEEK 
Wt:EK 

DAY 
END 

17,9 
11,9 

:i 9, 2 
42,l 

77.1 
53,9 

14o9 
14.9 

12,J 
12 • 0 

26.9 
26,9 

• 5 
'l.~ 2.1 

1,4 
2, 5 
1,7 

33,3 
27, 1 

73,3 
55,5 

106,6 
112,6 

_, DAY 16,2 54.3 70,5 14o9 12,:) 26,9 ,4 1,9 2. 3 31,5 6 '-, 2 99,7 
N 
01 PICKUP GA::i 600\J Z,o 9.2 11 • 8 4o4 3 • t- 8.:, .o • 2 • 2 7,0 13,0 20.0 

PICKUP 
TRAC, 

GAS 
GAS 

850·J 
10000 

7,0 
• 5 

23,4 
1,7 

30,4 
2. 1 

b o l. 
o3 

4,9 
.z 

l :J, 9 .:, 
• 2 
.o 

1.1 
• 1 

1,3 
• l 

13.3 
• 7 

29,4 
?,O 

42,7 
2.1 

TRAC, DSL 10000 1,7 6,3 8,0 OoJ o.u o.o o.o o.o o.o 1,7 6,3 El• 0 
BUS GA) 10000 ,6 ,9 l, 5 o4 ,3 • 6 .o • l • l 1.0 1,3 2,3 
SUS DSL lOOOJ • 1 • 2 ,3 Oou 0,0 0,0 '). 0 o.o o.o • l .z • 3 
DUMP GAS 10000 ,2 • t • 8 0 2 .z ,4 .o .o • l • 4 • g l. 3 
DUMP DSL 10000 • l • 4 ,6 o.o o.o o.o o.o o.o o.o , l ,4 ,6 
FLAT, 
FLAT. 

GAS 
GAS 

6000 
8500 

,2 
,4 

• 5 
1,4 

• 7 
1.8 

o4 
• 5 

,3 
,4 

• 7 
,8 

.o 

.o 
.o 
• 1 

.o 
• 1 

• 5 
• 9 

• 8 
l.B 

1.4 
2. 7 

FLAT. G4S 10000 ,q 2. 8 3.7 1.0 .8 l • 8 .o • 2 .z 1.0 3 • fl 5.7 
HAT, DSL 10000 • l .2 .z o.o o.o o.o 0,0 o.o o.o • 1 .2 • 2 
T4NK GAS 10000 ,1 • 4 • 5 ol • L • l .o .o .o • 2 .4 .6 
TANK DSL 10000 • l ,4 .5 o.o o.o o.o o.o o.o o.o • 1 .4 • 5 

VAN GAS 6000 • 1 .4 • 5 .2 .2 • 4 .o .o .o ,3 ,6 .9 
VA~ GAS 8500 ,3 l, 1 1,4 .3 .z • 5 ,0 • 1 • l ,6 1 • 3 1.9 
vAN GAS 10000 1.0 3.1 4.1 1.1 ,9 2 • l' .o .1 • 2 2.2 4.2 f.4 
VAN DS L 10000 .1 ,2 .2 o.o o.o o.o ,) • 0 o.o o.u .1 • 2 .2 
TRAC GAS NONCAL • l ,2 .3 .o ,i) • 1 .o .o .o ,1 ,3 • 4 
TRAC DSL NONCAL .2 • 8 1.0 o.o o.o o.o o.o 0,0 0,0 • 2 • R 1.0 

*South Coast Air Basin portion only. 



Table 31. Alternate 1975 Organic Emissions Summary - Orange County (Tons/Day) 

ORANGE COU"iTY 
-EXHAUST EVAPORATIVE CRANKCASE TOTAL 

HYDROCARBONS HYDROCARBONS HYDROCARBONS HYDROCARBONS 
N-f~'r Ft;'! ro r AL t~-F\./Y FWY TOTAL N-FWY FwY TOTAL N-FwY F,iy TOTAL 

wINTER 
WEEK DAY 4.7 13, 8 18,4 4,4 3,0 7,4 • 1 .s • 6 9,2 17,3 26,5 
WEEK END 3, 2 11, 3 14,4 4,4 .3.0 7,4 • l ,4 • 5 7,7 14,7 22,3 

SPRING 
\oiEEK DAY 5,0 16,l 21, 1 4,4 3.0 7,4 • 1 • 6 • 7 9,6 19,7 29,3 
WI: EK END 3,4 13,9 17,3 4,4 3,0 7,4 • 1 • 5 • 5 7,9 17,4 25.3 

SUMMER 
WEEK DAY 4,9 16,7 21,6 4,4 3.o 7,4 • l • 6 .~ 9,5 2J,4 29,8 
wE:EK END 3,4 14.1 17,4 4,4 3,0 7,4 • 1 • 5 • 6 7,C) 17,5 25 .-4 

FALL 
\o/EEK DAY 4,8 15,0 19,8 4,4 3,0 7,4 • 1 • 5 • 7 9,3 18,5 27,9 
wEEK END 3.1 12,4 15,6 4,4 3,0 7,4 • 1 • 4 • 5 7,6 15,Q 23,5 

ANNUAL AVG, 
WEEK DAY 4, 8 15,4 20.2 4,4 3,0 7,4 • l • 6 • 7 C). 4 19,0 2fl,4 
WEEK END 3.3 12,9 16,2 4,4 3.0 7,4 • 1 ,4 • 5 7,1:1 16,4 24,l ....... 

N DAY 4,4 14,7 19,l 4,4 3.0 7,4 • 1 ,5 • 6 8,9 l 13, 2 21, 2 
0) 

PICKUP GAS 6000 • 7 2,5 3.2 1.3 • 9 2, 3 .o ,o • 1 2,1 3,5 5,5 
PICKUP 
TRAC, 

GAS 
GAS 

8500 
10000 

1,9 
• 1 

6,4 
I 5 

8,3 
• 6 

1,8 
I 1 

1,3 
,v 

3.1 
• l 

• l 
,0 

• 3 
.o 

• 4 
• 0 

3. e 
• 2 

7,9 
• 5 

11,7 
,7 

TRAC, DSL 1000(, • 5 1,8 2,2 o.o 0,0 o.o o.o o.o o.o • 5 l, B 2.2 
BUS GAS 10000 • 2 I 2 • 4 , l .1 I 2 .o • 0 .o ,3 ,3 ,6 
BUS DSL 10000 .o • 1 • 1 o.o o.o 0,0 0,0 o.o 0,0 .o ,1 • l 
DUMP GAS 10000 • l • 2 • 2 • 1 .o I l .o • 0 .o • 1 • 2 ,3 
DUMP DSL 10000 .o , 1 • 2 O,u o.o 0,0 0,0 o.o o.o ,0 • 1 • 2 
FLAT, GAS 6000 • 0 • 1 • 2 • l • l • 2 • 0 ,0 • 0 • 2 • 2 ,4 
FLAT, GAS 8500 ,1 • 3 • 5 • 1 • l • 2 • 0 .o • 0 • 3 • 5 • 7 
FLAT, GAS 10000 ,2 • 7 ,9 • 3 .2 • 5 .o .o • l • 5 1 , 0 1, 5 
FLAT, DSL 10000 .o .o , l o.o o.o 0,0 0,0 J,O 0,0 .o .o • 1 
TANK GAS 10000 .o • l I 1 .o .o .o .o • 0 • 0 .1 .1 .2 
TANK OSL 10000 .o '1 • l 0,0 o.o o.u o.o 0,0 o.o • 0 ,1 ,l 
VAN GAS 6000 .o • 1 • l I l .o I l .o .o .o I 1 ,2 • 2 
VAN GAS 8500 • l • 3 ,4 • l ,;) • 1 • 0 .o .o • 1 ,4 • 5 
VAN GAS 10000 • 3 I 8 1,1 • 3 ,2 • 5 ,o .o .o • 6 1,0 1,6 
\JAN DSL 10000 .o ,o • l 0,0 o.o o.o 0,0 0,0 o.o .o .o • 1 
TRAC GAS "l □ NCAL ,0 • 1 • l • 0 .o .o .o • 0 I U ,o ,1 '1 
TRAC DSL NONCAL ' 1 • 2 ,3 0,0 o.o 0,0 0,0 o.o 0,0 • 1 '2 '3 



Table 32. Alternate 1975 Organic Emissions Summary - Riverside County* (Tons/Day) 

RIVERSIDE COUNTY 
i:XHAUST EVAPORATIVE CRANKCASE TOTAL 

HYDROCARBONS HYDROCARBONS HYDROCARBONS HYOROCAPBC!NS 
N-FWY FWY TOTAL N-FWY FWY TOUL N-FWY FWY TOT AL N-FWY FWY TOTAL 

WINTER 
wEEK DAY .l.~2 2,6 3,8 2,7 2,0 4,7 .o • l ,l 3,9 4,7 8,6 
WEEK ENu 1,0 2,7 3,7 2,7 2.:) 4,7 .o • 1 • l 3,7 4,8 8,6 

SPRlriG 
Wt:EK DAY 1,3 3,2 4,6 2,7 2,J 4,7 .o • l ,2 4, l 5,3 9,4 
WEEK END 1,1 3,6 4,7 2,7 2.0 4,7 .o • l • l 3, Fi 5,7 9,5 

SUMMER 
WEEK DAY 1.1 3,6 4,7 2,7 2,0 4,7 ,o • 1 .z 3,8 5,7 9,5 
lolEEK END ,9 3,6 4,5 2,7 2,0 4,7 .o • 1 • 2 3 • ,, 5,7 9,4 

FALL 
WEEK DAY 1,2 2,9 4,1 2,7 2.0 4,7 ,0 • l • l 3,Q 5,0 8,9 
WEEK E:ND ,9 3,2 4,1 2,7 2.0 4,7 ,o • 1 .1 3,6 5,3 8.9 

ANNUAL AVG, 
WEEK DAY 1,2 3,1 4,3 2,7 2.0 4,7 .o • l • 2 3,9 5,2 9,1' 
wEEK END .I.. 0 3,3 4,3 2,7 2,0 4,7 .o • l • l 3,7 5,4 9,1 
DAY 1,1 3,1 4,3 2,7 2,0 4,7 • 0 • l • 1 3,Q 5,3 9,1 

__, 
N 
-....J PICKUP GAS 6000 .2 • 5 • 7 • 7 ,5 1,1 .o .o .o ,9 1.0 1,9 

PlCKUP GAS 8500 • 5 1,4 t.9 1,4 1,0 2,5 .o .1 • l l • q 2,5 4,4 
TR AC, 
TRAC, 

GAS 
OSL 

10000 
10000 

.o 
,1 

• 1 
.4 

• l 
• 5 

.o 
o.o 

,J 
o.o 

• 1 
0,0 

.o 
o.o 

,o 
0,0 

.o 
o.o 

• 1 
• l 

,1 
,4 

.2 
,5 

BUS GAS 10000 ,0 • l • 1 , l ,J • l .o .o • 0 • 1 .1 • 2 
BUS DSL 10000 .o .o • 0 0,0 o.o o.o o.o 0,0 0,0 ,0 ,0 .o 
DUMP GAS 10000 ,0 • I) .o ,0 .o • l ,o .o .o • 1 • 1 • 1 
DUMP DSL 10000 .o .o .o o.o 0,0 0,0 0,0 0,0 o.o .o .o .o 
FLAT, GAS 6:JOO .o .o .o ,J .o • l ,o .o .o ,1 .1 • 1 
FLAT, 
FLAT, 

GAS 
GAS 

8500 
10000 

.u 
• l 

• l 
• l 

• 1 
• 2 

• l 
.z 

• 1 
,l 

• 2 
• 3 

,,J 

.o 
• 0 
.o 

.o 
• 0 

• 1 
• 2 

• 1 
,3 

• 3 
• 5 

FLAT, OSL 10000 .o .o .o 0. i) 0,0 0,0 o.u o.o o.o .o .o • 0 
TANK 
TANK 

GAS 
DSL 

10000 
10000 

• J 
.o 

.o 
,0 

.o 

.o 
.o 

0,U 
.o 

0,0 
• 0 

o.o 
• 0 

o.o 
,o 

o.o 
.o 

0,0 
.o 
.o 

.o 

.o 
• 1 
.o 

VAN GAS 6JOO .o .o .o ,0 ,u .o .o ,0 .o .o .o • l 
VAN GAS 8500 ,0 • l • 1 • 0 .o • l .o .o .o • 1 • 1 • 1 
VAN GAS 10000 • l • 2 ,2 ,1 ,1 • 2 .o .o .o • 2 • 3 • 5 
VAN DSL 10000 .o ,0 .o J. I) o.o 0,0 o.o o.o 0,0 .o ,0 .o 
TRAC GA5 NONCAL .o .o .o .o .o .o ,o .o .o .o .o .a 
TRAC DSL NONCAL ,0 .o • 1 0,0 o.o o.o 0,0 o,o 0,0 ,o ,0 • l 

*South Coast Air Basin portion only. 



Table 33. Alternate 1975 Organic Emissions Summary - San Bernardino County* (Tons/Day) 

SAN BERNARDINO COUNTY 
EXHAUST EVAPORATIVE CRANKCASE TOTH 

HYDROCARBONS H'f'DROCARBONS HYDROCARl30NS HYDROCARBONS 
N-FlolY FWY TOTAL N-FlolY FWY TOTAL N-FwY FWY TOTAL N-FwY FWY TOTAL 

I 'I' ~ I 'T ,- :,,
W J. 1, IC I'\ 

WEEK DAY 1.9 6.3 8.2 1 • l 1.0 2.2 • 1 • 2 • 3 3 • 1 7.6 10.7 
WEEK END 1.:, 5.7 7.2 l.l 1.0 2.2 .o • 2 .2 2.1 6.q q.6 

SPRING 
WHK DAY 2.1 7.4 9.5 1.1 1.0 2.2 • 1 • 3 .3 3 • 3 8.7 12.0 
wEEK END 1.6 b.9 8.6 1. l 1.0 2.2 .o • 2 • 3 2 • 8 8.2 11.0 

SUMMER 
WEEK DAY 1.8 7.5 9.3 1.1 1.0 2.2 • l • 3 .3 3 • 0 ". 9 11 .8 
WEEK END 1.4 6 • il tl • 2 1.1 1.0 2.2 .o • 2 • 3 2.6 R • 1 10.7 

FALL 
WHK DAY 1.9 6.7 8,5 1.1 1.0 2.2 • l • 2 • 3 3.0 8.0 11.0 
wEEK Et-4D l.4 6.0 7.4 1.1 1.0 2.2 .o .2 .2 2.6 7.3 9,l3 

ANNUAL AVG. 
Wc:EK DAY 1.9 7 • iJ 8,9 1.1 1,0 2,2 • l • 3 ,3 3, 1 fl, 3 11 ,.4 
WEEK END 1,5 6,4 7,9 1.1 1,0 2,2 .o .2 • 3 2.7 7,6 10.3 

__. 
N 

DAY 1,8 6,'3 iJ. 6 1, l 1,0 2,2 .o .2 I 3 3.0 8.1 11.1 
CX) 

PICKUP 
PICKUP 

GAS 
GAS 

6000 
a,oo 

• 3 
.a 

l • 2 
3.0 

l • 5 
3 • 8 

• 4 
• 't 

.4 .', 

• 8 
• [i 

I 0 
.o 

• 0 
• l 

,o 
• 2 

• 7 
1,2 

1.6 
,.5 

2.2 
4.7 

TRAC. GAS 10000 ,0 • 2 • 3 • 0 • i) .o • 0 .o .o • 1 ,2 • 3 
TRAC. DSL 10000 • 2 • 8 1.0 0,0 o.o o.o o.o o.o o.o • 2 .a 1.0 
BUS GAS 10000 .1 • l • 2 .o .o • l .o .o • 0 • l • 2 • 3 
BUS DSL 10000 • 0 .o .o 0.0 o.o o.o o.o o.o o.o .o .o .o 
OU/1P 
DUMP 

GAS 10000 
OS L 10000 

.o 
• 0 

• l 
• l 

• 1 
• l 

,0 
o,a 

.o 
0,0 

.o 
0,0 

,0 
o.o 

.o 
o.o 

.o 
. 0. J 

.o 
• 0 

• 1 
• 1 

• l 
• 1 

FLAT, GAS 6000 .u • l • 1 • 0 .o • 1 .o .o .o • l • 1 • l 
FLAT, GAS 13500 .o • 2 • 2 • 0 .o • l .o .o • 0 • 1 • 2 • 3 
FLAT. 
FLAT. 

GAS 
DSL 

10000 
10000 

• l 
.o 

• 3 
.o 

• 4 
.o 

• 1 
o.o 

• l 
o.o 

• l 
o.o 

.o 
o.o 

.o 
o.o 

.o 
o.o 

• 2 
.o 

.4 

.o 
.6 
~..., 

TANK GAS 10000 .o • 0 • 1 ,0 .o • 0 .o .o • 0 • 0 • l • 1 
TANK DSL 10000 • 0 .o • l O,J 0,J o.o 0,0 o.o o.o • 0 .o • 1 
VAN GAS o00J .o • 1 • 1 • 0 .o .o .o .o .o .o • l • 1 
VAN GAS 8500 .o • l • 2 .o .o • 0 .o .o .o • 1 .2 .z 
VAN GAS 10000 • l .4 I 5 .1 • l • 2 .o .o .o .z .5 .7 
VAN DSL 10000 .o • 0 .o o.o o.o o.o o.o o.o o.o • 0 .o • 0 
T~AC GAS NONCAL .o .o .o • 0 .o • 0 .o .o • 0 • 0 .o .o 
TRAC OS L NONCAL .o • l • 1 o.o o.o 0,0 0,0 o.o o.o .o • 1 • 1 

*South Coast Air Basin portion only. 
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TOTAL HYDROCARBON EMISSIONS 
FREEWAY AVERAGE DAILY (TONS) 
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Figure 56. Average Daily Total Organic Emissions - Freeway (Tons/Day)
Alternate 1975 Inventory 
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TOTAL HYDROCARBON EMISSIONS 
NON-FREEWAY AVERAGE DAILY (TONS) 

386Qr-----,--------------,--------,------------,,------------,--------------:--~---------~ 

: 0.000\0.001: 0.012: 0.007: o.o 

-- ---····- -·--···· 

3840 

·•••r· ··•••3820 
.034: 0.012: 0.011: 0.003 tom: ..······• ...... ".,~,~~;~~"+~ro "~~ ~ \;~ ... ... > 

' 

. . .. .. 

' 

............... 
3800 

185: 0.550: 0.162: 0.044 0.034: 0.000 !"'!r."ffll!rtr.'ff!!!t+=toe--:-tt:-t+t=---➔----~---,l!O0 

······\1Holf~AN□ffiAfs· i···5
A·~·P.ER~Al'JDD. ······> ···< ····· : : .......... 

: C.OD3 'o.o~, '. 0.832' l.021 : 0-760: 0. 393 0.234 '0.038 0.005: 0.004 0.014: 0.031: 0.087: 0.022 0.007 O.OOi 0.002 0. 0 
: : :PASADENA : . : ...... : ···:··· .. , ·····: ·····:······ ... ·:·--.. .. ... sAN.BfiRfifiRtiiNo· ......3780 w .u29; 0,046; 0,339; 1.116: 1.013; 1.107; 0,761 0.574: 0,242 0,197; 0.346; 0.541; 0,089 0,009 0,007 0,000 0 • ..... 

----:------:--·<cos ·~NGELts""•:-- ...PO~(J>.iA. :. --:· ;... . ....... . 
041: 0,113, 153: 1.646: t.621: 0.837: 0.542 ° ,., ' .uOO 
SA~TA..M(!N A : . : .. : . 3760 "L•._,,._,._L.J._. 

29 o.2s8:o.118 0.019 o.o . 

; .. .,I.. . ; " j - ~. "Fi --j- . j 
36 0.027: 0,131 0.021 o.02·"e+:""o.""o"'i,..,..,_o,.._.,,.ooo=-!""o,...., 

:ANAHE:IM : : :3740 .G Bt.fi;H' . : . ..: . : .. :Htr-it'i ... 
: 0.667: 1.299: 0.482: 0. 0.026: 0.039 0.056 
, : SANTA ANA : 

·--·-- ····- ,_ "';. -----··· ----·-·········---·--- ------
I , , I , • 

...... ...... . .. [. : ~0--·1 · :0.202:0. o.·0·3·5·
3720 

...... ...... ...... .... ..;. .... j...... ·---i•--··"·--·-- ,....--... .0.. 052 

.. . . .. . ~.[_~~~~T~~IN_R.. ·~····· :· .... ~--o·5·4·3700 n~ : : : 0.000 0.000: 0.002: 0.000: 0.000: 0.000: 0.000: 0.000 

0.065: 0. 102: 0.000 
: : ······· 
0 

o_-o.1_0/_-.oo.3/·ooo:o.ooo:0.000 

_o_-_o_~)-~·-o_~i-o •.o.oo,:.o_-_o_oo. 

o'..o~_[o_-_oOJ[o,ooo;o.ooo 

320 340 0 400 420 440 460 480 500 520 540 

Figure 57. Average Daily Total Organic Emissions - Non-Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 58. Average Daily Carbon Monoxide Emissions - Total (Tons/Day) 
Alternate 1975 Inventory 
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Figure 59. Average Daily Carbon Monoxide Emissions - Freeway (Tons/Day)
Alternate 1975 Inventory 
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Figure 60. Average Daily Carbon Monoxide Emissions - Non-Freeway (Tons/Day)
Alternate 1975 Inventory 
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Figure 61. Average Daily Nitrogen Oxides Emissions - Total (Tons/Day) 
Alternate 1975 Inventory 
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Figure 62. Average Daily Nitrogen Oxides Emissions - Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 63. Average Daily Nitrogen Oxides Emissions - Non-Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 64. Average Daily Sulfur Dioxide Emissions - Total (Tons/Day) 
Alternate 1975 Inventory 
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Figure 65. Average Daily Sulfur Dioxide Emissions - Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 66. Average Daily Sulfur Dioxide Emissions - Non-Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 67. Average Dai1y Particu1ate Emissions - Total (Tons/Day) 
Alternate 1975 Inventory 



PARTICULATE EMISSIONS 
FREEWAY AVERAGE DAILY (TONS) 

3860 -,-,--
~0.000 

0384 □ I \ 
0+ 

: o. 

3820 
.000: 

...... . ............... ···-·· ··--NEWi·{fiLL. 
.... """ " ............ ,.,, ,'\rJ',0.221: 0.283 0.000 0.000: 

3800 
o. oo-i o. 307 : o. ooo : o. ooo : o. ooo : o. ooo o. ooo; o. o 

. . . . . . . .. SR.to!. FJR.~ANOO : ...... ; .. 
' ' 
' ' ' 

0.401: 0.394: 0.059: 0.041: 0.000, 0,000: 0.000 o.z 0,000 0,001: 0.082: 0.000: 0.000 0.000 
. : :PASADENA . : 

··:· ······:·· . . ·: : ············ .... . ···sAffs"cRNfiRt:iiNci3780 
; 0,237; 0,372: 0.000 0.127: 0,551: 0.773: 0.250: o. 197: 0.400: 0.244 0. 0.092 0.000: 0,079: 0.167: 0.000 0.000.i:,. 

N :Los .ANGE Les ' .. : PONON 
0.000. 0.000 ~fl,.362: 0.394: l.18'/, O.B<9: 0.658, 0, liO, 0 

3760 SR_t-!TA MO 
- :R"rvtRsidt" ' 

00; 0.105: 0.160: 0.087 0.073 0.0$: 
.....,,.. .'%,. .._J. . .• :. 

A : ' I ' ' 
. ,11:0.000:0,000 0.000 0.000 0.000:0.000:0.iioo 

3740 ' 

: 
' 

:· 
' 

- - f-tt11t"i 
II: 0.000 0.009 0,000 0.000: 0.000 O.o" 
A~A _ . ; 

' ' 
' ' 

34:0.352 0,002 0.000 0,000:0,000 0,000 

3720 ' ......-- -
' ·-··-' 

: 0.000 0.000 0.000 0.000: 0.000 0.000 

' ' ' 

· 0.000: 0.000: 0.000 I0.000 I0.000 I0.000: a.too 

3700 

320 340 0 400 420 440 460 480 500 520 540 

Figure 68. Average Daily Particulate Emissions - Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 69. Average Daily Particulate Emissions - Non-Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 70. Average Daily Exhaust Organic Emissions - Total (Tons/Day) 
Alternate 1975 Inventory 
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Figure 71. Average Daily Exhaust Organic Emissions - Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 72. Average Daily Exhaust Organic Emissions - Non-Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 73. Average Daily Evaporative Organic Emissions - Total (Tons/Day) 
Alternate 1975 Inventory 
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Figure 74. Average Daily Evaporative Organic Emissions - Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 75. Average Daily Evaporative Organic Emissions - Non-Freeway (Tons/Day) 
Alternate 1975 Inventory 
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Figure 77. Average Daily Crankcase Organic Emissions - Freeway (Tons/Day) 
Alternate 1975 Inventory 
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