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CONVERSION FACTORS

English to Metric System of Mecasurement

Quantity Eﬁhsh unit Multiply by To get metric equivalent
Length inches {in) 25 .4 millimetres {mm)
0254 melres {m)
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.0012335 cubic‘hectometres (hm3d)y
-1.233 = 1078 cubic kilometres (km?Y)

Volume/T ime

{Flow) cubic feet per second (ft37/s) 28.317 litses per second {1/s)
.028317 cubic metres per second (m?/s})
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Mass pounds {1b) 45359 kilograms (kg}
tons {short. 2.000 ib} .90718 tonne (1)
807.18 kilograms (kg)
Power horsepowsr [hp) 0.7460 kilowatts (kW)
Pressure pounds per square inch {psi) 6894.8 pascal (Pa)
Tcmperature Degreos Fahrenheit { F) 1F ?9_3_2. =1C I)(;gusrs Celsius (°C)
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1. Abstract

Regional interindustry economic models were developed for the four
major air basins of the State of California for the year 1976. The models
show a possible 154 detailed economic sectors for each basin. Primary air
emissions data provided by the Air Resources Board for each of five critical
pollutants (CO, HC, NOx, SOx, TSP) were processed and selectively merged
with fuel combustion data derived for each sector of a statewide model.
These data were subsequently adjusted to conform to air basin emission
totals by major economic categories for each pollutant. The statewide
emissions totals derived for each detailed input-output sector were con-
verted to a set of pollution coefficients in tons of pollutant emitted per
million dollars of product or service delivered. Similar procedures were
applied to each of the air basins. These diiect coefficients were related
to the sectors of each regional model in a manner which permitted the direct
and indirect industry linkages to be analyzed. The direct and indirect and
induced emissions generated per million dollars of product or services
delivered to consumers were calculated and ranked, and compared for the
state and for each air basin. The methods used are probably the best that
can be devised for placing consistency checks on primary air emissions
data and for estimating the environmental impacts of regional economic

development proposals as required by the Clean Air Act of 1977.
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3. Executive Summary

The purposes of the pregent study were essentially twofold. The
principal purpose was to demonstrate the usefulness of regional inter-
industry analysis for investigating and quantifying the direct and indirect
air pollution impacts which may result from changes in regional levels of
industrial production. A second purpose of the study was to relate available
primary and secondary source data on air pollution emissions to detailed
sectors of the California economy as a whole and to those of the major air
basins. The available air emissions data were used to develop air pollu-
tion coefficients (pollutants dispersed in tons per million dollars of
product output) for the state and for the air basins for five critical
classes of pollutants. 1) SOx - sulphur oxides; 2) NOx - nitrogen oxides;
3) CO - carbon monoxide; 4) HC - hydrocarbons; 5) TSP - total suspended

particulates.

In any industrialized economy, questions of environmental improvements
or environmental degradation are fundamentally related to economics. State
and regional air quality control programs are established for a vafiety of
pollutors in order to preserve or attain the ambient air quality standards.
For efficient air quality planning and comprehensive program impact analysis,
the linkages between air pollutant emissions and economic activity must be
identified and evaluated. Such economic impact analyses are required by

the Clean Air Act of 1977 and can be facilitated by input?output studies.

Interindustry, or input-output, economics describes the form of economic
analysis which has as its basis the study of the technological relations of
industrial production. The foundation of the interindustry system is the
input-output table. A typical input-output table shows how the output of
each industry is distributed among other industries as inputs for further
processing. The table also shows the output going to final consumption, or

use, in various categories.

An input-output table is essentially a double entry accounting system
in which the rows show the product output distribution to other industries
and to final use, while the columns show the purchases made by each industry

from all other industries to produce its product. The entries in the table



are usually in dollar values and represent the actual physical purchases
of goods and services taking place in the economy during the accounting
period. If additional data are available on the physical units of inputs
and outputs associated with the production processes such as man-years of
labor, acre-feet of water, or tons of wastes emitted, it is possible to
transform an input-output table into an interactions table showing these
physical relationships on an interindustry basis. Thus, the input-output
method of analysis, when applied to a regional economy, can be used to
reveal the emissions directly resulting from a specific economic activity
as well as the "indirect" emissions generated by other industries as they

supply needed inputs on an interindustry basis.

It is often a relatively straightforward matter to identify the new
industrial growth patterns taking place within a regional economy, for
example, the expansion or introduction of a large automobile assemﬁly
facility. It is not necessarily a straightforward problem to assess the total
impact of the new facility on regional ambient air quality standards.
Although the direct emissions of the facility must be considered under
the existing regulatory framework, the potential may exist for significant
increases in "indirect" emissions resulting from the increased activity in
the local steel, petrochemical, and electric utility industries as they

increase their production to serve the needs of the new assembly plant.

A comprehensive interindustry air resource model can delineate and
quantify the increases in direct and indirect emissions and allow for the
reassessment of control strategies on the support industries such that the
induced economic activity does not result in a degradation of the air

environment.

In order to accomplish the purposes of the study regional interindustry
transactions tables for the year 1976 were constructed for the following

air basins:

1. South Coast
2. San Diego
3. San Joaguin Valley

4. The San Francisco Bay Area



A 157 sector input-output model of the California State economy was
constructed for the base year 1976 by staff members of the California
State Department of Water Resources. This Statewide model was then dis-

aggregated regionally by DWR into the 12 hydrologic basins of the State.

For purposes of constructing the regional interindustry models for
air basins, the Department of Water Resources data on final demands and
gross outputs were used wherever possible, with modifications. In the

majority of cases, both air and hydrologic basins are comprised of counties.

In the present study the South Coast Air Basin Model was constructed by
aggregating the DWR data on production and final demands for the Los Angeles
and Santa Ana hydrologic basins and then subtracting from this aggregation
the gross outputs and final demands estimated for Ventura County. Since San
Diego County is coincident with the San Diego Air Basin the County data were
used without change to develop the air basin input-output model. The San
Joagquin Air Basin Model was prepared by modifying the Department of Water
Resources data for the Tulare Lake Hydrologic Basin and adding the demands
and output data for the four counties of Madera, Merced, Stanislaus and San
Joaquin. Finally, to structure the San Francisco Air Basin Model, the DWR
data on final demands and gross outputs for the San Francisco Hydrologic
Basin were taken to be adequately representative of the air basin boundaries

and were used without modification.

Air pollutant emission coefficients were then developed in tons of
pollutants emitted per million dollars of gross output for each of the
sectors of the four air basins and of the California State economy as a

whole.

To develop the coefficients, numerous sources of emissions data were
consulted but ultimately the primary data compiled by the California. Air
Resources Board and local agencies were used with certain adjustment and
control procedures. The procedures used are the best that can be devised
without resorting to an extensive analysis of the primary data along with the
abatement practices prevailing in each air basin. The procedures have merit
in that they attempt to capture the differences in emission lévels among air

basins.



The adjusted emission coefficients derived for detailed sectors were
used in conjunction with each air basin inpuﬁ—output model and the direct
plus indirect plus induced emissions were calculated and ranked for each
of the five pollutants. The rankings indicate in tons per million dollars
of deliveries the total pollutant lcocad generated in the air basin economy
directly and indirectly for each industry. The values of the emission
cocefficients derived for the various industries seem to be reasonable in
terms of orders of magnitude. The rankings indicate rather clearly those
industries with the higher pollutant levels per million dellar of product
deliveries. With all industries on a comparable basis, the disparities in

emission levels in many instances are pronounced.

From the empirical results some observations may be made. First, for
each pollutant, the sectors with the highest associated total emission rates
will vary between basins. Second, in each basin (and in the statewide
economy as well) the ranking of the economic sectors by total emissions
differs from the rankings by direct emissions. Third, the ratio of total
to direct emissions for a particular sector will vary across basins due to

variations in direct emission rates and differences in industrial structure.

The ranking of the direct and indirect emission coefficients and sub-
sequent interbasin comparisons place consistency checks on the basic
emission data which cannot be achieved with other methods. The results
serve to highlight the need for improvements in the emission inventory data

gathering and processing methods.

Although it has not been done in the study, the emission coefficients
could be related to employment and income levels for each basin and
additional coefficients derived which ranked each industry in terms of
employment or income generated per ton of pollutant emitted. 1In this
manner those industries which generate the lowest income and employment
levels per ton of pollutant emitted could be analyzed in greater detail as
part of a broader policy analysis concerned with the potential growth pat-

tern of the respective air basins.

The Clean Air Act, as amended, August 1977, states that an applicable

implementation plan shall include an identification and analysis of the



air quality, health, welfare, economic, ehergy, and social effects of the
plan (Sec. 172). Complying with these requirements is difficult because of
the lack of adequate data. This is especially the case when the data relate

to indirect effects.

The models developed in the present study provide data which are
directly useful for air quality management decision making. The input-
output models, when coupled with an econometric forecasting model, can
estimate growth factors for 152 California industries which can then be used

to help estimate future emission levels and ambient air quality.



4. Recommendations

The present study made use of a Statewide input—-output model for 1976
developed by the State Department of Water Rescurces primarily for water
planning analysis. The séctoring of the model was designed to emphasize
the agricultural industries and other water intensive industries. The Air
Resources Board emissions inventory data are gathered at the 4-digit Standard
Industrial Classification level of detail. It would be appropriate to retain
the detail available for the primary emissions data and match these with
input-output models similarly structured at the 4-digit SIC level of detail.
When proposals are made for plant sitings or plant expansion they are not
made for a complex mix or group of 4-digit SIC codes. They are made for
a single 4-digit industry and the environmental impacts should be calculated
for that industry alcone. The present model is too aggregated for obtaining
detailed impacts for any specific 4-digit industries. A major recommendation
is to restructure the air basin models with the principal air polluting

sectors being shown at the 4-digit SIC detail.

A second but equally important recommendation is to process and analyze
the 4-digit SIC emissions inventory data and form a series of direct pollu-
tion coefficients for each air basin. These should be ranked and compared
and the results analyzed statistically to determine interbasin and state-—
wide differences among the important pelluting industries at the 4-digit

level of detail.

A third recommendation is that the necessary technical competence for
carrying out of this type of research be developed by Air Rescurces Board staff

members.



5. Introduction

In 1973 Professor Wassily Leontief of Harvard University was awarded
the Nobel Prize in Economics for his development of input-output economics.
As an outgrowth of Leontief's work, detailed input~output (I-0) models
revealing the structural relationships within the U.S. economy are routinely
prepared for each census year by the Department of Commerce. At the sub-
national level the input—-output approach has rapidly developed to become
a cornerstone of regional economics (1,2,3). Because the technique allows
the analyst to trace in considerable detail the reverberations of an initial
stimulus to the economy, the technique has become essential to comprehensive

economic and environmental impact analyses (4,5,6).

6. Input-Output Models
(i) I-O Models: What Are They?

A regional input-output model provides a sharply focussed still-life
picture of a regional economy. It reveals, as generally no other approach
does, the ways in which the various sectors of the region's economy are
meshed together and are linked to the potential sources of economic stimuli:
the so-called 'final demands' of household consﬁmption, private capital for-
mation, government purchases and exports.

The number of sectors into which the regional economy is divided depends
on several factors including the purpose to thch the model is to be put
and the resources at the disposal of the analyst constructing the model.
The I-0 model of the metropolitan St. Louis region contains fewer than 30
sectors while the greater Philadelphia I-O model possesses approximately
500. To éain a better understanding of the basic I-O model let us focus

our attention on the simple, hypothetical 3-sector model of Figure 1, keeping



in mind that generally nc analyst would set out to construct an I-O model
of so few sectors--too much information regarding the structure of the

economy would be lost at such a high degree of aggregation.

Figure 1

Hypothetical Transactions Table ($106)

Intermediate Final
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The first aspect of this picture of the economy to note is that the
production sectors in the model. (in this case, Agriculture, Manufacturing
and Services) encompass the entirety of the.economic activity in the region.
Each of the sectors is represented as both a seller and a purchaser. That
is, each sector buys inputs from, and sells its output to, each of the
other sectors. It is from this double-entry accounting feature that the
model derives its name "input-output."

The data shown in the model represent the economic transactions that
have occurred over a particular period, generally of one year duration.
These data vield significant information for each sector's sale and purchase
linkages with the rest of the economy. Reading along the row of, say, the
Manufacturing sector we see that during the year for which the model was
constructed, the Manufacturing sector sold $2O million to Agriculture (e.g.,
farm machinery), $30 million to Manufacturing (e.g., frames from the steel
industry to the auto industxy), and $25 million to services (e.g., electronic

computers). In addition to these intermediate sales--sales of product which

will undergo further processing within the region, Manufacturing also made
significant final sales--sales which will not undergo further regional pro-
cessing. The sector sold $5 million to Households (e.g., autos), $5 million
to Investment (e.g., inventories), $5 million to Government (e.g., office
equipment), and $10 million to Exports (e.g., construction equipment to the
rest of the country and to, say, France). Total sales (intermediate plus
final) of the Manufacturing sector sum to $100 million.

As the rows reveal the sales distribution of the varioﬁs sectors, the
columns reveal the purchase pétterns. Again looking at Manufacturing, it

can be seen that this sector purchased $4 million from Agriculture (e.g.,
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raw foodstuffs), $30 million from Manufacturing (e.g., steel frames by

the auto industry), $10 million from Services (e.g., accounting services),

$15 million from Imports (e.g., forest products produced cutside the region),
and $40 million from Value Added (e.g., wages). Total inputs to Manufac-
turing are $100 million, a figure identical to the Total Output of the sector.
Total Output (Sales) is egual to Total Input {Purchases) for each of the
three sectors because of the following identity:

Total Sales Revenue = Total Costs + Profit
The Transactions of Figure 1 account for all sales revenue and costs for
each particular sector and for the residual, balancing item of profits
which is part of Value Added. (Value Added is composed principally of wages
and salaries, profits, rents, interest, dividends and business taxes.)

In the above manner the input-output transactions table presents a
snapshot of the structure of the economy, highlighting the interrelationships
between the various sectors of the economy. Although this picture by itself
contributes significantly to our understanding of the workings of the economy,

the usefulness of the I-0 model extends far beyond this contribution.

(ii) I-O0 Models: What They Can Do

The I-0O model can prove to be invaluable to impact analysis and to fore-
casting. It can readily be shown that the model will allow us to predict
the effects throughout the economy of changes in the output of any one sector.
Suppose at the national level there is an increase in the demand for Chevrolets.
To £ill this order (or to replace inventories if the order is filled from
existing stocks), General Motors will have to buy, among other items, steel,
glass and rubbker. To make these deliveries to GM, the Steel sector wiil

have to purchase inputs from the Coal Mining and Iron Ore Mining sectors;
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the Glass sector will have to increase its inputs from the Stone & Clay
and Primary Nonferrous Metals sectors and the Rubber sector must increase
its purchases from the Chemicals and Fabricated Metals sectors. (Of course
the I-O model would also tell us that each sector affected by the initial
GM order would require inputs of power and transportation and warehousing
and a variety of other goods and services as well.)

In turn, each of these sectors supporting the increased production of
steel, glass and rubber will have to buy a wide range of inputs, which will
initiate further rounds of transactions between sectors. Added to these
reverberations of intersectoral sales and purchases is the increased con-
sumption of households which results from the increased wage bill in the
economy. Among the increased purchases by households may well be additional
automobiles which would initiate the particuiar chain reaction just described
all over again. However, these reverberations or rounds of spending will
eventually end because in each round portions of the money circulating will
"leak" from the ecconomy as import purchases and savings.

In short, each purchase from a particular sector by a firm or by a
final consumer initiates a series of reverberations throughout the economy.
What the input-output mode; does is to trace through the maze of reverber-
ations or interactions to show, when the rounds of spending have come to
an end, what the increased output of each sector will be, given the initial
increase in one of the final demand categories. (If final demand decreases,
the I-O model will reveal the decreased output for the economy sector by
sector.) Further, if the relationship between each sector's output and
emission of air pollutants is known, the value of the input-output analytic

approach to environmental analysis becomes increasingly evident. Let us
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return to this point after looking more closely at the workings of the basic
I-0 model.

To illustrate how the I-0 approach performs the systems analysis of
a change in one of its sectors, let us loock again at our hypothetical 3
sector model. Let's assume that the Government purchases of the output of
the Manufacturing sector has increased by $10,000 and let us trace the
effects upon the sales (and subsequently on the air emissions) of each of
the 3 sectors of the regional economy. BAs a first step in the analysis,
let us construct from the transactions table of Figure 1 a table of direct
requirements, as shown in Figure 2.

Figure 2

Table of Direct Requirements Per Dollar of Total Outlay

Ag. Man. Serv.

Ag. .14 .05 .06
Man. .29 .30 .31
Serv. .07 .10 12

Each column of coefficients is determined by dividing the first 3 ele-
ments in a particular column of the transactions table by the Total Input
figure of that column. For example, the coefficients in the Agriculture
column were calculated as 10/70 = .14, 20/70 = .29 and 5/70 = .07. Each of
these coefficients shows the amount of input required from the row sector
for the column sector to product a dollar of output. Hence on the average
Manufacturing requires 5 cents of inputs from Agriculture for every dollar
of output produced. The coefficients in each column thus represent the
"recipe" for each column sector's output. If we make the critical assump-

tion that these recipes do not change over the period of analysis (a point
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to which we shall later return), we can perform the systems analysis
described above, which reveals the accumulated' effect on each sector of a
stimulus (positive or negative) to any one of the sectors.

In our illustrative case of a $10,000 increase in government purchases
of output from Manufacturing, the Magpufacturing sector will first expand
its output by $10,000 to meet this increase in final demand. To do so the
sector will have to make the following purchases:

Man. $10,000

Ag. 10,000 x .05 = § 500
Man. 10,000 x .30 = 3,000
Serv. 10,000 x .10 = 1,000

However, in order to produce this supporting output, each sector will require

the following inputs:

Ag.: $500 Man.: $3,000 Serv.: $1,000 Total

Ag. 500 x .14

$ 70 3000 x .05

$150 1000 x .06 = $ 60 $ 280

Man. 500 x .29

il

145 3000 x .30 = 900 1000 x .31

310 1,355

Serv. 500 x .07

35 3000 x .10 = 300 1000 x .12

120 455

These requirements will set off a third round of spending as follows:

Ag. $280 ~ Man.: $1,355 Serv.: $455 Total

$39.20 1355 x .05

$67.75 455 x .06

]

Ag. 280 x .14 $27.30 $134.25

Man. 280 x .29 406.50 455 x .31

81.20 1355 x .30

141.05 628.75

Serv. 280 x .07

19.60 1355 x .10 135.50 455 x .12 54.60 209.70

These rounds of spending will continue with each round becoming increas-
ingly weaker in its impact. The total increase in sales for each sector
résulting from the initial stimulus to the Manufacturing sector of $10,000

in government purchases can be estimated from the model by summing the
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increases in sector sales in each round:
Agriculture: $500 + 280 + 134.25 + ... = $1000
Manufacturing: $10,000 + 3000 + 1355 + 628.75 + ... = $15,5000

Services: $1000 + 455 4+ 209.75 + ... = $1200.

Although the approach is very straightforward, it is a very tedious and
time consuming one, but one which, ©of course, the computer does very
quickiy and efficiently.l With the aid of a computer generated matrix in-
version, as described in Section (iv) of this introduction, a-table of total
requirements can be constructed. From this table we may read directly the
total (direct plus indirect) impact on each sector of a unit change in the
final demand for any one particular sector. The table of total requirements
for our hypothetical example is shown in Figure 3.

Figure 3
Table of Pirect Plus Indirect Reguirements

Per Dollar of Delivery to Final Demands

Ag. Man. Serv.

Ag. 1.21 0.10 0.12
Man. 0.57 1.55 0.60
Serv. 0.16 0.19 1.22

Reading down the Manufacturing column of the table shown as Figure 3, we note
that for a cone dollar increase in the final demands for Manufacturing, Agri-
culture's sales increase by $0.10, Manufacturing sales increase by $1.55,
and sales by the Service sector increase by $0.19.

The above input-output approach or systems analysis can readily be
extended to the examination of air pollutant emissions. Suppose, for example,

that we wish to be able to predict the increased amount of nitrous oxides
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emitted into the air basin of a particular region as a result of a stimu-
lus to that region's economy. Assume that for our 3 sector economy the

relationship between tens of NOx emitted per million dollars of output is

as follows:

Agriculture 15

Manufacturing 20

Services 0]
From these emission coefficients and the total requirements data of Figure
3, we can see that a million dollar increase in the demand for, say, Agri-
culture will result in an increase in NOx emissions in the region in the
order of 1.21 x 15 + 0.57 x 20 + 0.16 x 0 = 29.55 tons.

To emphasize the vélue of the systems or‘general equilibrium approach
of the I-0 technique we have deliberately (and a bit unrealistically)
chosen to assign an NOx emission coefficient of zero to the Service sector.
Given these coefficients, a superficial analysis of a $1 million increase
in the final demand for Services would conclude that no increase in NOx
would be forthcoming since the sector is perfectly "clean." However, from
our knowledge of the interrelationships of this clean sector with the other
not—sd—clean sectors of the.economy, we know that some increase in NOx
emissions will indeed occur. Again from the emission coeffiéients and from
the ;esults in Figure 3 we may formulate estimates of what that increase
will be: 0.12 x 15 + 0.60 x 20 + 1.22 x 0 = 3.0 tons.2 Although the direct
impact in terms of NOx emissions of the increase in final demand for the
Service sector is zero, the indirect impact (the impact generated via the

intersector sales-purchase relationships) is significantly greater than
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zero. As will be seen in the body of this report, for several regional
economic sectors the indirect air pollutant emissions as revealed by the

I-0 model exceed the direct.

(iii) I-0 Models: What They Cannot Do

The principal assumptions of the input-output model are 1) homogeneous
activity in each sector; 2) constant returns to scale (i.e., if output is
to increase by a certain percentage, all inputs must be increased by the
same percentage) and 3) constancy of the direct requirements coefficients
(and the emission coefficients if the latter are incorporated). It is
the assumption of constant coefficients that is the crucial assumption of
the model. The direct requirements or economic coefficients may change over
time due to technological progress, changes in the relative prices of sub-
stitutable inputs, changes in the product mix of a particular sector (con-
trary to assumption #1 above, any one particular sector may be composed of
activities with differing input patterns) and, at the subnational level,

the location of new firms.

The basic I-0 model as it has been described in the Introduction and
as it has been emploved in the study of air emissions herein reported is
not designed to forecast phenomena, such as technological change, which
result in changes in the model's economic coefficients. Although considerable
research has been undertaken to develop techniques to update the model's
coefficients (7,8,9), such updating procedures require substantial additional

inputs to make appropriate adjustments to the model.

In regard to pollutant emissions twoc assumptions are generally made.
First, given that the coefficients are based on average emissions per unit

of output, it is assumed that any increase in output dces not alter the
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established relationship between emissions and output--the relationship is
assumed to be linear and homogeneous of the first degree. Second, it is
assumed that other sources of change in the emission coefficients, such as
technical advances, do not occur within the period of analysis. As is

the case with the I-O direct requirements coefficients, any significant
influences on the values of these coefficients must be analyzed independent-
ly. The model as utilized herein is related to stationary emission sources
and those transportation activities felated to production.3 Consideration
of emissions emanating from sources related to household activities are not
included.

Finally, it should be noted that the model may be used for forecasting
purposes by projecting the model's exogenous variables (the final demand
categories of household, investment, government and exports). However, given
accurate economic and emission coefficients, the model's results will only
be as valid as are the final demand projections. For this reason the I-0
model is sometimes joined with econometric forecasting models that generate
projections of the final demand categories. In some such cases the econo-
metric models will also provide forecasts of price changes which bear di-

rectly on potential changes in the I-0 direct requirements coefficients.

{(iv) Mathematical Summary of the I-O Model
As previously shown, the I-0 model records each sale in the econo-
my as "intermediate" or "final". Total sales or output of any sector of

an n-sector model can thus be expressed as:
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+y, = i=1,...,
Xij Yi x (i=1, n) (1)

n
j:

1

where Xij the value of the output of sector i purchased by sector j,

v = the final demand for the output of sector i, and

»
Il

the value of the total output of sector i.

The economy is thus conceptualized by n linear equations, each
eqpation expressing the transactions of a particular sector with the
processing sectors, and with final demands (sales). Eguation (2) repre-
sents the major portion of our first table, the Transactions Table. As
such, 1t is merely a set of balance equations or accounting identities.

To complete the mathematical description of the Transactions Table we write:

n
X,, + p. = x, (3=1,...,n) (2)
'Z i3 Pj 3 J ’

j=1

where pj = final purchase (purchases of imports and other factors) by

sector j.
X, = X, for all i=j (3)
The second Table of the I-0 model, the Table of Direct Requirements

can be expressed as the matrix (aij) where

l] - (ll j=17=--rn) (4)

20



Substituting (4) into (1) yields
n

xi = ;E aijxj + yi (i=1l,...,n) (5)

i=1

which may be expressed more compactly as

X = AX + ¥ (6)

where }
kli alla12"'a1;T ‘ylw
x = x? ; A=laya..eay | Yy =| ? (7)
Lx-n_ fr}l.anZ' ° a;ln - 3,;1 |

It may now be shown that total output minus intermediate demand

equals the net output of the system or final demand.
X - AX = (I-FA)X =Y (8)

where I is an n X n identity matrix. Given the exogenous or final demands
on the economy, it is possible to solve the system for total outputs,
-1
X = (I-p) Y (9)

where (I—A)_l is the third table of the I-0 model, the Table of Direct

Plus Indirect Requirements, which is frequently written in transposed

form, (I—A)_lT, for convenience of reading tabular information.

(v) Summary

The input-output model of a particular economy is designed to
reveal the interrelationships between the various sectors of that economy .

Because the model provides estimates of the change in the output of each
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and every sector in the economy resulting from an economic change in any
one of the sectors, it is often invaluable to economic impact analysis.
With the addition of air emission coefficients to the model, the changes
in total emissions in a regional air basin emanating from a change in any
one sector's production can also be estimated on a sector by sector basis.
The crucial assumptions of the input-output approach to the analysis of
air emissions are the constaﬂcy of the I-O model's econcmic and emission

coefficients.
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7. Regional Input-Qutput Modeling
(i) Regional Trading Patterns - Central Place Theory

If an input-output analysis is to be applied to a given geographic
region, certain basic conditions must be met. The fundamental assumption
that the regional industries trade with one another should be fulfilled.
This can generally be determined from data relating to the regional tra-
ding areas delineated by the Bureau of Economic Analysis (BEA), U.S. De-
partment of Commerce. The U.S. has been divided geographically into 173
trading areas, or groups of counties, defined as BEA Economic Areas. These
delineations were made on the basis of "central place theory with its em-
phasis on cities as the hubs around and within which integrated economic
activity concentrates...” (10). A grouping of these areas, or any logical
portion, or hub, would qualify as a meaningful input-output region for
analytical purposes. The nature of the regional input-output model as out-
lined in Section 2 is such that it not only traces the flows of goods and
services among the local industries but also provides estimates of trade
flows in to and out of the local area for the various sectors of the model.

The composite trading area which constitutes the State of California
is made up of eight BEA economic areas. These are BEA areas: l64-San Diego;
165-Los Angeles-Long Beach; 166~Fresno; 167-Stockton; 1l68-Sacramento; 169-
Redding; 170-Eureka; l71-San Francisco-Oakland. A map showing the California
counties and BEA economic areas is presented as Figure 4.

(ii) Modifying National Technical Coefficients to Represent Local
Interindustry Structure

If the trading conditions among the local industries are satisfac-
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torily met, the ensuing task is the application of modified or scaled or
adjusted national technical coefficients in order to simulate the inter-
industry structure of the local economy. This problem has been studied in
depth and at least eight different approaches for modifying national coef-
ficients have been systematically evaluated by Morrison and Smith (11) .
The so-called RAS (12) method has been ranked first in overall qualifica-
tions. The Simple Location Quotient (SLQ) method ranked second in three
out of five possible tests. However, the RAS method (13) can only ﬁe used
if gross trade flows by detailed sector can be estimated independently for
the region under study.

The California state input—-output table for 1976 was constructed on
the basis of both the SLQ and RAS approaches. The input-output tables for

the four air basins were based principally on the SLQ method.

The SLQ method requires three major data items as inputs for structuring
the regional input-output model. These are: (1) a detailed national inter-
industry transactions table which has been transformed to a gross domestic
base. The table should include a value added vector which has been decom-
posed to show Employee Compensation, Property Type Income, and Indirect
Business Taxes; (2) a column vector of regional gross domestic outputs; (3)
the regional final demand vectors. The latter are typically: Personal Con-
sumption Expenditure (PCE); Capital Formation (GPFCF); Federal Government‘
Expenditures (FGE); State and Local Government Expenditures'(S&LGE); and

Foreign Exports (FE).

If national coefficients are to be used as a basis for developing re-

gional technical coefficients, it is necessary to maintain much of the sec-
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tor detail provided by the national tables (14). Walderhaug (15) has
stressed the need for maintaining such detail. Karaska (16) and Drake et
al.. (17) found that the variation in input-output coefficients increased
with the level of aggregation.

To illustrate the need for detail; particularly in the manufacturing
sectors, the Food and Kindred Products sector SIC 20 may be used as an
example. The 2-digit SIC Food and Kindred Products sector consists of
forty-eight 4-digit codes, ranging from abattoirs to the preparation of
spices and extracts. Each have widely differing inputs. If the national
coefficients for the aggregated Food and Kindred Products sector are applied
to estimate inputs for, let us say, a local bakery or confectionary, the
chances for error are obvious. In order to minimize errors of this type,
the detail of the input-output sectoring provided by the national table was
substantially maintained at the state and county level for the current

modeling effort.
(iii) Empirical Considerations

In empirical work in the U.S. the sectors of the national input-output
tables are developed on the basis of Standard Industrial Classifications -
(SIC) codes. These codes identify individual industries (enterprises) rather
than activities. So that the tables may more nearly approximate the assump-
tions of the basic input-output model, transfers of secondary and joint pro-
ducts are made among the industries. The majority of the 400 sectors of
the typical U.S. national model are defined at the 4-digit SIC code level of

detail.
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(iv) Methodology for the Construction of Regional Input-Output Tables

In general, regional economic accounts can be established by two
approaches. The first is usually considered to be more precise but it is
difficult to carry out and to establish a concordance with other regions
and with the nation as a whole. This first method can be considered as an
"upward movement" beginning with the available accounting data of local
firms and family expenditure data and aggregating these to form a set of
accounts for the region under study. The second approach is more coherent
but is usually felt to be less precise. This latter approach can be thought
of as a "downward movement" from the national level to the region. The
techniques for developing comprehensive intranational models encompassing
all regions of the national economy involve elements of both approaches
being employed simultaneously. At the local level the available secondary
data on production, income and earnings are assembled. At the national
level the detailed income and product data are arrayed. By choosing the
most suitable regional measures the technique seeks to allocate the national
totals of production and demand by sector to regions in order to establish
the appropriate detail of a regional economic accounting scheme. The simul-
taneous use of these two approaches while maintaining the maximum degree of
detail feasible, yields the best possible set of regional accounts consistent
with one another and with the national totals (18). Such a procedure was
followed for the present modeling effort using the available 1976 national,

state, and county data sets.

The most recent official input-output table for the U.S. economy is

4

for 19677, Although the technical coefficients of the 1967 table may
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be satisfactory for some current studies, there is a general discomfort
about the reliability and validity of research of this type when it is based

on a table that is, in fact, some twelve years old.

Several research groups have devoted substantial time and resources
to these so-called "updating” problems relating to input-output tables.
The most satisfactory updating technique appears to be accomplished by
using the RAS method pioneered and popularized by Professor J.R.N. Stone
of Cambridge, England (19) . This method has been applied to U.S. national
input-output tables with encouraging results (20). The present modeling
work on the California economy could draw heavily on such related national
and regional input-ocutput research being sponsored for other specific pur-

poses (21).

The updating of the official 1967 national table to 1976 and the devel-
opment of a number of computer programs for manipulating national and
regicnal economic data sets provided the underpinning for the development

of the structural models of the California economy.

Essentially, the national 1967 input-output table was updated to 1976
using Bureau of Labor Statistics, Division of Economic Growth estimates of
gross domestic output (22) and similar data on final demand (23). The
overall table was benchmarked to agree with U.S. Department of Commerce pub-

lished data on Gross National Product and its components for 1976 (24).

After completing the update of the national table the next task was to
allocate the national production totals established for the individual

sectors of the. 1976 U.S. table to California state industries, and also
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to develop state-wide final demand estimates. Basically, the state data
for 1963 developed under the multiregional input-output program funded by
the Economic Development Administration (25) were updated using various
proxy measures for scaling the 1963 data up to 1976. The results were
made to conform with the national data so that state estimates would be
consistent with national 1976 totals as in the original 1963 research

effort.

The California state production totals for 1976 were verified and
benchmarked with available coﬁtrol tqtals such as statewide income, eaxr-
nings and employment, and were then allocated to California counties using
procedures similar to those used in the nation-to-state allocations. Fun-
damentally, it was necessary to construct final demand estimates and gross
domestic output estimates for all California counties. These estimates
were based on Bureau of Economic Analysis county income and earnings series
by major source (26) and modified County Business Patterns {(CBP) payroll

and employment data (27).

The employment and payroll data provided by the county, state, and
national summary files of the 1972 County Business Patterns can be used as
basic proxy measures for allocating national gross domestic output first
to states and then to counties. These could then be updated using 2- and 3-
digit data for 1976. In using the County Business Patterns data, the as-
sumption is made tﬁat production worker payrolls can serve as a basis for
estimating levels of industrial output for counties and states. If this
agssumption is rejected then virtually no readily available economic mea-

sures exist at the 4-digit Standard Industrial Classfication (SIC) detail
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for counties which can be used to estimate levels of industrial production.
To give strength to the basic assumption, however, a recent study of U.S.
payroll data by Browne (28) points to the fact that regional differences
in wage rates are considerably less than might be inferred by casual cb-

servation.

The County Business Patterns data are unique in that production employ-
ment and payrolls are shown in detail, with employment in the so-called ad-
ministrative and auxiliary units (sales or headquarters offices) being

shown separately as a lump sum category for each county.

The importance of the CBP data format cannot be minimized. If an
analysis of industrial structure or resource use is undertaken on the basis
of the reported SIC employment without regard to its true nature in terms
of occupation (production versus non-production) then the opportunity arises
for major errors. In the absence of County Business Patterns type data it
would be necessary to revert to some method in which the bona fide indus-

trial activity of each reporting unit could be verified.

The County Business Patterns data suffer from the defect that non-dis-
closure regulations require the Bureau of the Censuses to withhold certain
payroll and employment data. Statistical techniques have been devised and
implemented in earlier studies (29) which use totals for a broader level
of SIC detail along with summing and balancing methods to obtain the best
estimates for the missing data. In some instances machine readable busi-
ness directory data can be merged with the County Business Patterns files
to obtain the maximum level of reliable data detail for counties. These

procedures were used in the present study to provide a comprehensive set of
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data. for California counties.

The state and local input-output models were developed using a computer
program based on the SLQ technique. When the provisional SLQ models were
obtained, trade flow data derived from independent sources were used in

conjunction with the RAS technique to further adjust the models (30).
(v) Accuracy and Related Matters in Regional Models

At the national level, census data are used to deVelop the interindustry
transactions which are in turn reconciled with the data of the National In-
come and Product Accounts. Below the national lével, for states and regions,
the counterpart of the U.S. incame and product accounts do not exist and
census data on industry sales and purchases by geographic region are more
limited. Because. of this lack of data, regional interindﬁstry economic re-
search has developed slowly and is characterized by several distinct ap-
proaches. The essential difference in these approaches lies in the relative
emphasis given to survey techniques and the use of primary data as opposed
to’the reliance on secondary data sources and methods for deriving regional
estimates of interindustry flows of goods ana services by indirect means.
Although the controversy within the economics profession over the relative
merits and cost~effectiveness of "survey" versus "non-survey" techniques
is still unsettled there is increasing evidence that secondary data
gsources, if properly exploited, can serve as a basis for constructing re-
gional input-output tables that are satisfactory for most analytical

purposes '(31) (32) (33).

FPor some states and regions where ‘it was felt that as high a degree

of accuracy as possible might be warranted in the preparation of a regional
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table, proposals have been made and extensively funded for gathering
data as comprehensively as possible from local enterprises. Arrow and
Hirsch have commented specifically on this procedure (34).
Very few manufacturers of any scale keep accurate.accounts
in a manner which permits them to summarize readily their
annual shipments by geographical destination. In addi-
tion, many types of manufacturers cannot know what the
destination of their product is. For example, a peach
canner who sends his shipment to a warehouse in Los
Angeles cannot know whether those peaches will be con-
sumed there, shipped to the East Coast, or exported
abroad. As a matter of fact, at the time the canner
is making his shipment, no decision may have been reached
about the final disposition....The data used in national
tables comes from the purchaser of the inputs rather
than the shipper. These data are harder to come by
but clearly more reliable in that they require no
guessing by the respondent.
The fundamental problem is one of estimating, or simulating, the in-
ter industry flows of goods and services among the sectors of a regional
economy. In the so-called survey approach, which Arrow and Hirsch add-

ress, the task is to obtain sufficient primary data from regional firms

to permit the establishment of a local table of interindustry transactions.

In the non-survey approach the task is one of modifying national
technical coefficients to simulate the interindustry flows of the local

economy using secondary data sources.

In order to deal with the questions of accuracy and validity that are
sometimes raised in connection with the data contained in regional input-

output tables a certain perspective must be given.

When dealing with matters of accuracy it is necessary to have an

absclute standard against which comparisons can be made.
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If Arrow and Hirsch are correct in their statements as cited above then
for any regional economy of modest dimensions the real, or actual, inter-
industry flows may be unknown and for practical purposes unknowable, even
with the use of the most advanced survey technigques, because of the basic

data problems inherent in the accounting practices of most industries.

The non~survey approach relies on quantitative methods that have
been tested by researchers working on small-area input-output models under
controlled conditions in which the real, or actual, interindustry flows
for the local economy could be established. Some eight possible methods
for simulating known interindustry flows were tested and the results com-
pared with the known flows (35). The non-survey techniques which ranked
the highest can then be applied with some greater measure of confidence in

regional I-O studies‘where actual flows cannot be established by other methods.

Under these circumstances, however, the analyst obviously cannot say
that the derived flows or coefficients are accurate within certain tolerance
levels. In reality they give a first approximation to the actual regional

economic structure based on the best available data and methods.
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8. The California Input-Output Models - 1976

(i) The Statewide Model

The economy of the State of California is broadly diversified and
accounted for approximately 11% of U.S. Gross Product in 1976. California
Gross State Product for 1976 was estimated as $186.2 billion, the counter-

part U.S. figure is $1706.5 billiomn.

In the input-output accounting scheme Gross Product consists of the
sum of all final demands less imports. The following values have been ab-

stracted from the California table of interindustry flows which is pre-

sented in Appendix 1.

{(Millions of Dollars)

Personal Consumption Expenditures 121975.906
Capital Formation 25298.500
Federal Government Expenditures 15588.869
State and Local Government Expenditures 28239.386
Exports 54215.520
Total Final Demand 245318.181
Less Imports 59076.131
Gross State Product $186,242.05

The California transactions table given in Appendix 1 shows a total
of 164 rows, or sectors. 156 of these are ccnsidered to be within the

processing guadrant of the input-output table. Of the 156 sectors shown
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in the processing quadrant six are null, but were apparently retained
because of the format, or structure, of the'nétional table used to
create the California model.-5 Additionally, the Govermnment Industry and
Special Industries sectors are also null except for the Value Added en-
tries. These sectors are typically removed from the model before forming

the inverse or undertaking further manipulations.

The competitive imports sector may also be treated exogenously
leaving 153 specific sectors, of which, it should be repeated, six are
null. There are thus 147 active sectors in the California statewide model.
Four of these null sectors appear in Agriculture (Tobacco, Dried Peas,
Sugar and Vegetables not elsewhere classified (NEC), 0il Crops (NEC).
Among the non-agricultural sectors, Coal Mining, and Tobacco Manufactures

are absent.

The so~called "Dummy Industries”™ have been included to maintain the
definitions and conventions used by BEA in constructing the U.S. input-
output table. The "Dummy Sectors" are defined at the national level as
Office Supplies and Business Travel, Entertainment and Gifts, and Scrap
and By-Products. As artificially constructed for the I-0 model, these
sectors have no direct employment or pollutants associated with them but
do interact with the other sectors of the economy indirectly. Sector 136, -
"Special Industries" is defined by BEA to contain "Rest of the World In-

dustry" and "Household Industry".

The Leontief inverse for the statewide model is not shown but the
column sums of the inverse are calculated and ranked. These are shown as

Table 1. This inverse shows 154 sectors. The Special Industries and
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Government Industry are not included in the Leontief Inverse since, as

noted above, they are null except for the value added entries.

The entries in Table 1 show that a number of the agricultural sectors
have large output multipliers which, indicate that they are highly inter-
related with other sectors of the economy. Those sectors with the smallest

output multipliers interact the least with other sectors in the economv.
(i1) The Air Basin Models
(a) Overview

A map showing the California Air Basins is presented as Figure 5,

In the present study four principal air basins were selected for analysis.

These are:

San Diego
South Coast
San Joaguin

San Francisco Bay Area

In the majority of cases the air basins are drawn along county
boundaries. The exceptions require that county econcomic data be appor-
tioned into subcounty areas. This is a non-trivial undertaking since the
county is the basic économic unit for which secondary scurce data are

prepared.

The regional components of the Department of Water Resources Multi-

regional Input-Output model for the State of California are the twelve
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Figure 5
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hydrologic basins. These basins are shown in Figure 6. For purposes of

structuring the Air Basin input-output models the Department of Water Re-

sources data on final demands and gross output were used, where possible,

with certain modifications.

a)

b)

c)

d)

The data on final demands and gross outputs for the San
Francisco Bay hydrologic basin were taken to be adequately
representative of the air basin boundaries and were used
without modification to structure the San Francisco Air

Basin Model.

The Department of Water Resources data prepared for the
Tulare Lake Basin were modified by adding the demands
and outputs for the four counties: Madera, Merced,
Stanislaus and San Joaquin in order to prepare the San

Joaguin Valley Air Basin Model.

The Department of Water Resources data for the Los
Angeles and Santa Ana hydrologic basins were added
together and the Ventura county data were then sub-
tracted from this in order to develop the South Coast

Air Basin Model.

Since San Diego County is coincident with the San Diego
Air Basin the County data were used to develop the Air

Basin Model.
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Figure 6
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(b)

The San Diego Air Basin

Gross County Product for San Diego County in 1976 was estimated at

$12.1 billion or 6% of the Statewide total.

imports were $6.3 billion.

Appendix 2.

Exports were $4.5 billion and

The Air Basin Input-Output Model is shown as

Of a possible 147 active sectors present at the state level, the San

Diego County economy has only 122 of these.

the county economy are:

1.

10.

11.

12.

13.

14.

15.

1é.

17.

18.

Sheep, Lambs, and Wool
Misc. Livestock

Cotton

Rice

Corn

Oats

Sorghum Grain

Grass Seed

Food, Feed Grains, NEC
Walnuts

Almonds

Fruit and Tree Nuts, NEC
Melons

Sugar Beets

Hops

Sweet Potatoes

safflower

Metal Mining
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19. Crude Petroleum

20. WNatural Gas + N.G. Liquids

21. Chem. + Fertilizer, Mineral Mining
22. Sugar

23. Metal Containers

24. Fabricated Structural Steel

25. Pipeline Transpertation

The output multipliers for the county econcomy are shown in Table 2.

(c) South Coast

The South Coast Air Basin Gross Product for 1976 is estimated at
$91.2 billion with imports of $24.4 billion and exports totaling $31.9
billion. The Gross Product of this basin comprises about 49% of the

State total. The flow table for the Air Basin is shown as Appendix 3.

Of a possible 147 industries present at the state level 141 are pre-
sent in the economy of the South Coast Air Basin. The industries not pre-

sent are:

1. Rice

2. Sorghum Grain

3. Food, Feed Grains, NEC
4, Fruit and Tree Nuts, NEC
5. Hops

6. Saffiower

The output multipliers for the economy are shown in Table 3.
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1.75264
1.43760
§.2001%5
10672273
1.17759
1.891%4
1,92125
Teid 7214
1,711
ERUREE TS
2.11036
1o750010
1.76%22
Te99027
1740122
2.90 7140
Let6713
La 70304
1.£0%04
2401221
2.1t 106
Le 715234
L5195
L4620
1.63972%
1.55%21
t. 1014
1.94740
200014
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Cont.

- SECTOR

PAKLRY PRODUCTS
LECTRICAL INDUSTRIAL APPARATUS
CUTLERY,; HAKD TOOLS 849 GENCRAL. HARUWARE

S PAPER ¢ PAPFRBOARD PRONLCTS

LTk CLHSTPUCY, PESIDLAT

TLLECIREC TRANSHESSION LT PHENT -

ELECTRIC LIGHTING AMD WIRING
Gy MILL PR0UCTS

HAY AND PaSTURE

MISC SR AN CLAY PRLOILTS
STATF AYU LOCAL 6OVE FHYIRPREISFS
KOy CONSTROCT, HLgwAYS

MACHTNE SHUP PRODUCTS

DARLEY

HETAL STAYPINGS

GEVERAGES AN FLAVURENSS

COEM

FUSBER AYO PLASTICS PRNGULTS
LELAL TRAHSET AND INTCRCITY RUSES
FLAKOLFUY NEF INENG AND RELATEO PRONUCTS
CITRUS FPULTS

CATS

AN TRANSPOATATIUN

AUTDUNRILE RFPAIR

MOCT YRS FrJITS

SCOEG AACHINE PRADUCTS
CLMMUMBRAT TN, EQUIPALNT

PLAST FUSMNACES ALD BASIC STLEL PRRDUCTS
CHAUNT AN CUSCRFTE PROGDUCTS
FEEUYS ’

ALk CLNSTHUCT, ALL GTHEF

vEoT FAlLES

TERESTEY ANz FISHERY PRUDUCES
CREED BEANS

STLNL ¢ CLAY HMIN ¢ CUAARY

CGRASS SELD

GLASS -

LHEAT

PITAVYAOES

PE9SUNAL AMD REPAJR SLRVICES
WALMUTS '

BAIRY PRODUCTS

STHUC TUtAL CLAY PRUDUCTS

A SPAPERS

RATLRNADS

MAT AL GAS ¢ N.G. LINUENS

AL 4UNDS

MUCK TRANSPORTATION

MISC. LIVFSTOCK

HATM., AND TPAER CONSTRUCTION
HOSP T EALS

APTALY PRODICTS

SUGAR HECTS

AYUSFEIATNT AN RLCVCATION SERVICES
MILLAGHK, PLYWODD ¢ OVHIR WCCD PROIMICTS

PAGE ~ 2
29 MAR 19
CULUMN SUM  RANK
1.76006 56
1.75922 57
1eT5254, 58
1. 74911 59
faT0206 64
1.74188 61
L. T4t 22 62
P74100 63
le730.11 | 64
1.12229 65
171934 66
La70772 67
Vo T1V04 6R
1.70%73 69
1.70603 19
1. 70460 n
1.70169 T2
1.,70155 71
Le TOL D4 T4
)26966R 15
169281 16
b.60RTL 11
1.6A112 7H
1.60232 79
1.6R029 A0
1.600218 at
1.67039 82
166687 B3
165600 A4
164369 ns
166276 L1
1.63790 nt
161245 An
1.62¢50 a9
1.61299 90
168101 L1]
1.60978 92
t 5902 93
1.59209 9%
L.5n0N6 95
1.51228 96
1.56417% 97
1.56402 98
155011 99
1.554%21 tno
1.58323 101
1.55074 12
Y.5474T 103
1.5%6623 104
1.54%27 105
1.5642% 106
1.54301 io?
1.%7941 108
1.52621 109
1.52164 119
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PITELS Ay LUDGTHG PLACES
PLRSGSLAL ARD RUPATER SLRVICES
SLLAGEOUS BUSLELSS SERVICES
AU TS o

UG PROVUSSIDLAL SLRVECES
LILALEIED RUPALR

HuTlheo PLCTURLS

SAJLL e T AN RECIKVATIONL STRVICCS
DOCTLRS AL DGHTISTS

IR I B )

L LT CAL SLRVICYS
Cauguathaial SusdIaLy

: T LRoAdEZANIAONS

AUl GIFIGH

CHILR FCOCHAL GOV RN ERPETS0S
STAIL AU LOCAL oOVT THTURPRESES
DY L) STIRIES

£ OF DATY

COLUMN SUH
tetil2
1.52156
IR EY)
1.200512
1.40274
4314
1.21\:4
238120
ba4221715
125574
foeT9'90
1.09997
Lyt
L, 40154
Le 70047
1o M08
1.92219
2426200
ted4tll
1,614232
2.406172
kebh2.21

b 4348
1Lohve26
betiliia?
RN
L4354
e 22un2
1, 289946
Lol 234
R ENFD ]

Table 3 - Cont.
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SECTOR

PIPELINE TRANSPORTATION
MISCELLANEOUS UUSTHNLSS SERVICES
CIHCE MEDICAL SERVICECS
CRECOOUSE AND NUKRSERY PRODUCTS
CRUL PETIRAOLFH

CHEX & FERT MINCIPAL MY
POVIFRY AND RELATED PRODUCTS
METALS ATNING

enurh COMTATRERS

IUCATIRHAL SERVICES

LLOSTING CAMPS ¢ SAWHILLS
DALRILCS

SWEGT PATATUrS

KIEILESALE TRADE

FEAL [STATF

HOHPROFET ORAGANTZATIUNS

SHEF2, LANDS, AND k0L

SOAF SPODULTS

UG IS AMG DENILSTS

FLSC PROFESSIGNAL SERVILES

S Al

TRAISPURTATIGYS SLRVICFS

CATSLT AHD CALVLES

GTHER FEDERAL GOVT EilTEDPRISES
ARGy FORESTRY, FISHERY SERV
HU4G S

FilAlL TRADE

GAS CUHPANLES AL SYSEEMS

PLesd CHENLE

CHYPILICAT IO EXCEPT PADIG AND TV
(Lt R GCCUPLG) RCAL FSTATE

BALL 3
20 HAR T9
COLUMN SUM RANK
1.372315¢6 1l
1.52211 12
tesl09T 13
1.50307 114
l.4932 11y
ladnhi2 114
let?3997 7 1t
1446030 1a
1.495124 119
L4494 120
Le416065 12t
Le&i2457 122
Leb1E0D 123
t.A40275 124
1.0015% 125
1.40%54 | ¥4]
1,309,319 127
1.353191 18
1e Y4945 129
134016 130
L.34633 13
130304 132
1.292¢7 11
1.70994 134
1. 2065 11%
1e26162 136
{.29514 117
1.23064 ER1i]
1.29902 139
1,200 140
1.0579¢ 141



(d) San Joaquin Air Basin

The San Joaquin Air Basin consists of: San Joaquin, Stanislaus, Merced,
Madera, Fresno, Tulare, Kings and portions of Kern County. The Gross
Product for the air basin economy is estimated at $14.0 billion with imports
of $10.1 billion and exports totalling $6.9 billion. The Basin economy

accounted for some 7% of Gross State Product.
Sectors not present in the San Joaquin economy are:

1. Hops

2. Household Appliances

The output multipliers are shown in Table 4.
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FLne ot Y Aidd PISHUSY PROMUCLS
Aw 1Gey FIRESIRY FISHETY SERV
MLlLaL s RNy

entoe relivoeeln

tifdaar AL dealie LIEHEDS
dloaat ¥ LLAY alM ¢ (QIARTY
CHEM ¢ FLel MLILEFAL Mid
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uhulnuditt ¢ wUalikd MIGSIILES
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DALY PrnOuLlS

Calimeu hito ol ECDOIS
Uiate alit PRCUUETS
annetl Fhasdl kb

RIVIURYN

Lord Lol bLNabY PROUICTS
Ly cioauly ) T LAVGE LGS
PPV TR I YN FTTIVE 0F )
1talice Fneolil 3

CCLUMN SIM

L.862011
2.27791
2410205
2.25516
lLet30099
2.08442
1.97147
2.1a173
1.,12721
L.7600%
l.0ul24
L.77091
t. 72002
173210
leiT296
1473543
1.566566
1.994%01
1aa00609
1.04750
1.92403
193396
1.at301
1,67498
Le42768
L7701
1 o4479%
1.04171
1.3%%01
15495117

1.32420 .

154009
Lotihe, 1%
1.4335)
131779
1.57603
1.47403
134637
1.56529
Lot 317
1.47017
l.54455
Laal4ss
te26H010
. 30608
LeallSl2
2.591719
L. 21597
2. 15165
F.C2510
2.35000
1.5574817
1.4.79063
1etlo 237
1454250

Table 4
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10
57
135
54
T4
14
t?
1)
b6
69
11
53
15
6l
15
T0
2a

63
134
30
33
39
112
30
LY
17
a4
tan

SECTOR

DAIPRY PRODUCTS

MEAY PROOULTS

SUGAR

BROJLERSy CHLCKENS AND [GGS
AUVEFR FISENG

CATTLE AMD CALYES

GLAIN MILL PRODUCTS .
WATLR AMD SAMITARY SERVICES
TURKEYS AND CTHER POULTRY
APIAFY PRODMCTS

SHEEDP, LAMBS, AHD HCDI
CAMSEO AHD FROZEN FONDS
MISC. LIVESTIOCK

CLUMEC HIDNARY PRODUCTS
BAKFEY PRIOVUCTS

OUtMY INDUSTFIUES
AGYICULTVRAL CHEMICALS
DAIFIES

MysC FOLO PEGOUCTS

CLECTREC COMPAMTES AHO SYSTEMS

PELERCLEUMA FEFTHENG AND FELATED PRODUCTS

FRfDy TELD GRAFNS, HEC

IRDUSTRIAL CHEMICA' S

BARLEY ‘

CnYIcy )
PRICARY NANFERRGUS METAL PRCOUCES
VHEAT

MILLHI2K, PLYWOOD + OTHER WCOD PRODUCTS |

SITGHUM GRALN

WETUEN CUNTAINERS

HAY AND PASTURE

WATLE TEAMSTRATATICN

PLASYICS AATCRIALS AMD SYNYHETIC FILOBERS
CLRN .

GUM ARD WOTD CHEMICALS

CLLAMIRG ANO TURLCT PREPARATIONS
FICT

BCVERAGES AND FLAYORLNGS

rATS i

PA2LE ¢ PAPCOUCAFL PPODIC TS
CUHEMT AYD CTHCRETE PRFAUCTS
PALKHTS AND ALLLED PRCDUCTS
ROIATNDES

HOGS

UIHLR PRINTENG AND POBLISHING
MOTION PICTURES

SAFFLU%ER

ALSC.y FAFESTRY, FISHERY SERAY
HEa COYSTRUCT, RESTOCNY

LGLAL TRANSIT AND INTERCITY BUSFS
MATURAL GAS ¢+ N.G. LIOWIDS
HOUSEHCLD FURNETURE

Grass scen

STAIL ARND LOCAL G7VT THIEFPRISES
RTNER TRANSPORYATION FQUIPMEH)

PAGE g
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COLUMN SUH
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2.27131
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1.97147
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L.85297
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173446
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1.72553
La72002
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1.69124
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1.01556
Ls 66S4h
Lo66328
L.6%660
keGALTT
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£e59517
1.58935
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(PR LY LY
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1.55676
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Lowcusie SUMd U TUE ENVLEESE AND THUIR PANKING

Sl Tan

Liuvutive LAl S + SAUMILLS

MiLpLaunhy PLYwoT-0 ¢ CVHEL WD PRODUCES
vt wrr; CLIOVAILRNERS

redsttluby FJRHETUTE

gbl tte Funugiloal AND FIXTURES

TPAsEr ¢ PaPLhelATD PRONICTS

whnarnlEinS

Slhogi e dalinu AND PUSLISITING
dsiatat LnbnlCALS

Aavt lutcluidal Lol M1CALS

vuit aew hivbo LREHICALS

T PLASTILS ARTERLALS At SYMTNEY IC TEBERS

Unbuo .

Cluaibwu Adu TuBET  PREPAVATICHS
Paials s ALLLIED P2HDUCTIS

pelntaturt et ddhit A T{1ATLD PIROUCTS
wWLOLR Al PLasfIcs PRIJICTS

Lundnita baudbioe Aol P ©1s
ulAdso .
Le vt N LGl RETE 2RODEICTS

a1 vidial LLAY PRIDUCTS

PLIT Lot Al < LLATLD PRDNCTS

MI3L el0E sl LW PRCGHCTS

alast ruhiaves A AASEC STRHEL PROBUCTS
i easn abeel FOUIOETES AN FOPGENGS
Phf it HibabbanNS AEFAL PRGOUCTS

M baL Llul alaichS

HEA 1o aPFRaRIUS A PLUW LG FLXTURES
FaondLAaTED 3IRGCTURAL STTTL

SLro e vintiseel PRURICTS

Selak ol aAriiiudy . i
UL Yy Fand PLCTS ALY GRIRAL HARDWARE
Shies tasidvabin "HRIAL PTOJLTS
Chotoatae TUnGlLES AR GEFETATUNRS

FAL cnbitl XiinY

Llasinoullis ¢ MAVETTAL LANLILING EQIEP
AL nonKlaug «ACHEIRY

srLewial InoJdsiRiaAL Cili Ry

GLischat LdbJuen At HACHINLRY

Mavtiiil Suee PRODUCTES

Lloroiend Ao, CEFICE Eau0imiiid

stiavite daudalihY HACHENES

LLELT el Inarwsal SSETH EQUIPEINT
chbelamived LswuSTR)AL APPATA LS
eluuloen Lasidals A% HEPTIG

wauli e V- RCCFEVENS SETS
CLANMLAT Lo L RIEPTIENT

thttbnchie vodptnlers

Asbu LLhitdad bk PLODICTS

[ N ORI 7 Y F R WS

AthuhAr

S0 b sehl ob1LBLIRG ALY FEPATRING
Shiavh b odu G AT e iRl

Liivna AaD suleMTIHFEC EnnpNLl
JUnLiriy orunkilits GOGISy TC.

COLUMN SUM
be%223)
1.T4336
1.7341%
1.37424
1.%6200
1.06%46
1.42520
L2916
1.785¢€3
1.3CF43
1469403
1.72553
b .56LT6
i.07124
LeGatifi0
1.74€49
1.42343
1.4t202
14%69%5
1.66328
1.4L715
1.32026
1.58371
1.46550
tede115
1.758¢00
le4n252
L+449411

1 .3%995
F.307137
1.3ulln
L.36216
lefhadh4
1.35326
1.3915%
1.357%1
1.33206%
Lealll0
1.343%0
1.%1401
L.406050
137405
1.34950
1.3,473
Le 37155
1.496052
126512
1.4965%
L.aball
1.4C0 36
1.245%0
1.15537
1e9%970
1. 39560
La400kL

1

16
43
104
95
2)
136
103
105

34

36
134
129

b9

S0
Ll

94

-~ Cont.

. SECTOR

NEW CONSTRUCY, HIGHWAYS
TEXIILE PRCDUCTS

FOPLSTRY ARD FISHERY PRCDUCTS
CITRUS FPIHTS

tR1FD DEANS

HGTELS ANG LCDGING PLACES

NGHC LIRS FRUITS

1 SURANCE

M1 SC STONE ANU TLAY PRODUCYS
DRUGS -

PADIO AMD TELCVISIAN DRCANDCASTING
LEATHER TAENING AND PRCDUCTS
DFFICE FUPHITUFE AND FIXTURES
METAL CONTAINERS

S BAMKLIG AHD £ IHAHCIAL IMTFRMEDIARIFS

MELONS

VEGTTABLES

SIUME ¢ CLAY AN ¢ QUARFY

AR TRAMSPGRYATION .

MEV COUSTRUCT,y PUBLIC UTILETY

RATLRDANS K

BLAST FURNACLS AND RASIC STEEL PRODUCTS

BLASS

WALNUTS

NEW CTHSIRUCT,y NPURES TOENT

FRUIT ANO TREE NUTS, NEC

1ACN AND STEEL FOUNDRIES AKD FORGENGS
RAOIC AMD TV RECE¥VING SETS
LCAPUIERS AND OFFICF EQuPMENT
SENLLRY, SPOFTIHG GTIDS, EVC.
SUGAR DBFETS -

ALMENDS

DIHEE FABTICATID 4P TAL PROQUCTS
HCAVLIG APPARATUS ANID PLUMBING FIXTIIRES
NEWSPAPLNS

2 JCh TSAHSPORTATICN

FUBBLT AN) PLASTICS PPCDUCTS
LOGWING CAMPS + SARMIELS
STRUCTUPAL CLAY PRCDUCTS

KCW CuNSTRUCT, ALL CTIIEK

“4ESC ELECTRECAL PFOQUCTS

HaLbitE SHNP PRODULTS

SPEC AL JHOUSTREAL *ACHINERY
AMUSEYERT AMD FLCREATICH SERVICES
FLEGIPOIIC CCAPTRENTS

MATCR VEHEICLTS

FARFICATED STRUCTURAL STEFL

CHEY ¢ fERT MINERAL MIN
AUTLHIRILE RFPAIR

Ci K3 AR SCLENTIFIC FOUIPIENT
THGENESy TURDIINES AND GINERATORS
FARM SACHINERY

PIPLLENE YRANSPORTAILON
GEEEHSUSE At NURSEFY PRCODUCTS
GLHERAL 1IDJSSTF TAL MACHINERY

PAGE 2
27 MAR T9

COLUHN SUN
L. 54455
1.54250
1.54079
1453376
1.52160
1.52540
1.52403
151785
1.51371
1.50696
1.45792
1.49262
1.48030
1.40252
1.48238
1.47791
1.47598
1.474613

1.47C%4

1.47017
L. 46913
1460586
Lo abyhs
1.46670
t.46317
1.,46307
l.46115
la46052
1.46050
}.40011
l.44734%
1,44750
1e 44454
L.44411
1.413520
1.43016
1.42343
l.42233
1.41115
Le4laus
Le4latl
Le4badl
l.41176
1.41710
1.40094
L.4C1 36
1.35695
1.39037
1.39761
1.39566
1.39326
1.3915%
1.38700
1.3842AR
1.308390
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P+U cituibruna aeaViLLS Lo 82107 LET  TEAMSPORTALIOY SERVICES tol6v38 140
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(e) San Francisco Bay

The San Francisco Bay Air Basin economy consists essentially of the
nine counties: San Mateo, Santa Clara, Alameda, Contra Costa, San Fran-
cisco, Marin, Napa, and the western and southern portions of Solano and

Sonoma counties respectively.

Gross County Product is estimated at $45.6 billion with imports of
$15.2 billion and exports of $14.4 billion. This basin accounted for

approximately 29% of California State Product.
Sectors not present in the Bay Area economy are:

1. Cotton

2. Rice

3. Grass Seed

4. Food, Feed Grains, NEC
5. Citrus Fruits

6. Fruit and Tree Nuts, NEC
7. Melons

8. Hops

9. Sweet Potatoes

10. Chem & Fertilizer, Mineral Mining

The output multipliers for the economy are shown in Table 5.
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9. Basic Emissions Data for Use with the. Input-Output Models
(i) Overview

At the outset of the project, it was anticipated that the California
State Air Resources Board emissions inventory data might not provide detail
for every sector of the proposed input-output modelg., With this in mind
the more generalized air pollution data sources were reviewed to cover
such an eventuality. Moreover, it was realized that emissions data for the
combustion of fuels, by fuel type, could be derived for the majority of the

input-output sectors at least on a statewide basis.
(ii) Strategic Environmental Assessment System

The United States Environmental Protection Agency has sponsored the
development of the Strategic Environmental Assessment System (SEAS) (36).
A copy of the model description and printout of the data were obtained from
the Project Officer in Washington, D.C. Module Number 7 of the Nationa;
Economic Modules is titled National Residuals: estimates of annual tonnage
of air, water, and land pollution from stationary sources on a nationwide
basis. The regional module Number 10 is designated Regionalization: Re-

gionalization of national economic, pollutant and abatement cost data.

After a comprehensive review of the available SEAS data was carried out,
it was concluded that the detail was insufficient for use with the California

input-output Air Basin Models.
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(iii) EPA Bulletin AP 42 Data

Copies of Bulletin AP 42, "Compilation of Air Pollutant Emissions
Factors" Parts A and B (37) were cbtained from the U.S. Environmental
Protection Agency. The Bulletin provides emission data for a complete
range of industrial processes and the! service and transportation industries.
Each of the industries covered in the Bulletin is defined by complete pro-
cess descriptions. However, no Standard Industrial Classification (SIC)

codes are assigned to the industry descriptions.

These data were reviewed and the industry descriptions in the 1972 SIC
code manual (38) were compared with the process descriptions given in
Bulletin AP 42. 1In this manner four digit SIC codes were assigned to each
industrial process described. The emission data are given in tons of pol-
lutant per ton of preduct output (or other physical measure i.e. barrels,
etc.) The emission factors in tons were thus assembled by four-digit SIC

codes.

Mr. Werner Schink, State of California, Department of Water Resources,
provided a set of conversion factors obtained from the U.S. Department of
Transportation which could be used to convert the dollar value of product
in 1976 dollars to tons of physical product for each input-output sector,
thus permitting the direct application of the AP 42 factors to input-output
sector data. These final conversions were not made since the Air Resources
Board emission inventory computer tapes became available to the project

and it seemed more appropriate to exploit these primary data to the fullest
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before resorting to the use of the more generalized Bulletin AP 42 data.

{(iv) Fuel Combustion Data

In developing the statewide input-output model, the data for the

energy sectors were regionalized on the basis of energy use data available

for California.

The California Energy Resources Conservation and Development Com-—
mission (ERCDC) sponscred a study relating to potential energy shortages
(39). This study, prepared by Arthur D. Little, Incorporated, Cambridge,
Massachusetts, provided detailed energy use in California by fuel type for
each economic sector. The estimatgs of fuel use by 4-digit SIC in the
manufacturing sectors were based on national averade use data modified to
California totals on the fuel supply side. These data were updated from
1975 to 1876 and then further disaggregated to give additional detail for
all sectors of the input-output model. This was accomplished by means of

a series of BTU conversion factors available for each fuel type.

By converting fuel type to BTU's the toval BTU energy requirements
of a given sector could be maintained while the average input by fuel type
could be adjusted to meet California totals for major sectors. Coal is
not used in California except by the steel industry. Similarly, oil and
natural gas use by individual industries based on national averages could
be adjusted to agree with the known California supply totals for these
industries. In this way the national average BTU inputs were adjusted
to conform to the California fuel use pattern for the base year. Fuel

types and conversion factors are given in Table 6 presented below.
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Table ©&

Fuel Type BTU's Per Unit Conversion Factor
1. Gasoline 5.25 x lO6 BTU/BBL 42 Gal/BBL
2. Kerosine (jet fuel) 5.76 x 10 _BTU/BBL "

3. Distillate 5.825 x 18 BTU/BBL "

4., Residual 0il 6.28 x 10_ BTU/BBL "

5. Coke 21.2 x 19 BTU/Ton 7

6. Other Refined 0il 6.1 x 10 BTU/BBL 42 Gal/BBL

Products

7. Natural Gas 1,032 BTU/Cu. ft. o}

8. ILiquid Petroleum Gas 4.011 x 10 BTU/BBL 42 Gal/BBL
9. Electricity 7] 6 @
10. Coal 26.2 x 10 BTU/Ton 4]

The fuel use estimates for each input-output sector of the statewide
model were subsequently used to derive the total emissions of the five

critical pollutants for each sector.

Data from the National Emission Data System (NEDS) (Appendix C,
Bulletin AP 42) were selected from the Source Classification Codes and

Emissions Factor listings. These factoxs are shown in Table 7. The factors

were used to convert the fuel use estimates by sector to totai
emissions. The converted data were arrayed by input-output sector and could be

compared with the emissions inventory tape data.

Table 7
Fuel Type Unit Pounds Emitted per Unit
Part So No HC CO
X X
1. Gasocline 1000 Gal. Burned 6.50 5.30 102. 1lel. 3240
2. Kerosine 1000 v 6.20
3. Distillate 1000 " 33.5 144. 469. 37.5 102
4. Residual 0il 1000 " 159.
5. Coke Per Ton Burned 2.00 38.0 15.0 .2 2.0
6. Other R.O.P. 1000 Gal. Burned 5.00 140. 67.8 5.51 15.4
7. Nat. Gas 10~ Cu. Ft. 14.0 940. 413. 42.0 115.
8. L.P.G. 1000 Gal. Burned 1.75 86.5 11.7 30 1.55
9. Electricity o4 @
10. Coal Ton Burned 5.00 38.0 15.0 .30 1.50
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(v) California Air Resources Board Emissions Inventory Data

In July of 1978 the Air Resources Board provided two computer tapes
containing the emissions inventory data for 1976. The tapes contained
approximately 44,000 records of variable length in an heirarchical struc-
ture. The data related to some 6,000 individual California firms. Among
the relevant data for the current study the tapes provided the name and
address, County and Air Quality Control Region of each firm. The 4-Digit
Standard Industrial Classification codes were provided for each minor
product. Total employment for each establishment was also given. Pollu-
tant outputs for each of the five critical pollutants emitted were supplied

in tons per year for each SIC code.
(vi) Air Basin Summary Emissions Data

The Air Basin Summary Emissions Data were provided by the Air Re-
sources Board for each of the fourteen California Air Basins. These sum-
mary sheets provided estimates by major category of the level of pollutant
output for the five critical pollutants in tons per day. Estimates for sev-

eral years were furnished. A typical‘data sheet is shown as Table 8.
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TABLE 8

SAN DIEGO AIR BASIN SUMMARY
PARTICULATE MATTER EMISSIONS (TONS PER AVG DAY)

. INVENTORY YEAR .
STATIONARY SOURCLS 1972 1975 1780 1585 1990 1993

PETROLEUM
PRODUCT ION
REFINING
MARKETING

sSUBTATAL

ORGANIC SOLVENT USERS
SURFACE COATING
DRY CLEANMING
DEGREASING
OTHIEIR

SUBTUT AL

CHEMICAL
METALLURGICAL 0.2 0.2 O.
MINERAL 17. 19. 4 22.

FOOD AND AG PRUCESIING 1. 1.6 1.
PESTICIDES
WOOD PROCESSING
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10. Developing the Emission Coefficients for Input-Output Sectors -
Statewide Model

(i) Preparing the Emissions Inventory Tape Data

The emissions inventory data tapes were converted to a fixed length
record format and the relevant pieces of information on SIC codes, employ-
ment, firm name and address, county, air quality control region, and pollu-
tant discharges were extracted and written on a separate computer tape.
These data were flagged where potential problems were apparent i.e. missing
SIC codes, incomplete or missing pollutant codes. These problem entries
were inspected and where possible obvious additions or corrections were
made. In some instances only two or three digit SIC codes were punched.
The correct four-digit SIC codes could be inferred by the name of the
firm or by its principal product code. Where pollutant codes appeared to
be obviously mispunched they were compared with other firms within the same
SIC category to determine the proper codes. The corrected data were re—

entered into the tape for further processing.

A map of the SIC codes for each input-output sector was established
and the four-digit SIC codes of the emissions inventory data were bridged
or mapped into the sectors of the statewide model. When this task was com—
plete the pollutant data could be sorted into, or allocated, to the appro-

priate input-output sector on the basis of the identifying SIC codes.

(ii) Selective Merging with Fuel Combustion Data

When the pollutant data from the emissions inventory tapes had been
bridged into the input-output sectors of the statewide model the results

were inspected and any sectors which remained at zero were noted. The
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pollutants for those sectors were then established on the. basis of the fuel
combustion emissions data derived as described in 5(iv) above. These entries
were selectively merged with the emissions inventory data to form a basic

set of pollutant data for each sector of the statewide model. This merging
was undertaken for the agricultural sectors and for several of the trade and
service sectors. Sector 135 "Owner Occupied Real Estate" remains null in
terms of pollutants. This is due to the fact that no fuel use was allo-
cated to this sector in the processing matrix. Fuel purchases for housae-

hold use were treated as a final demand.

(iii) Air Basin Summary Emissions Data

The Air Basin Summary Emissions Data as prepared by the California
Air Resources Board are designed to provide an overall control estimate for

the pollutants of each of the major sectors of the air basins.

(iv) Adjusting the Data Sets

The Air Basin Summary Emissions data were keypunched for each of the
fourteen air basins and summed to yield a statewide emissions control total
for the relevant sectors of the input—output model. The 22 major categories
of the Air Basin Summary Data were bridged to the 152 productive input-output

sectors as shown in Table 9.

The Air Basin Summary Data were then used as controls to proportiocnally
adjust the merged emissions inventory data and fuel combustion data by

sectors thus bringing the two data sets into overall agreement. The follow-
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Table 9

Relation of Economic Categories to I/0 Table Sectors

T ECONEMTC CATEGDRY = 1T PETROLEUM TPRODUCTICN T
- o4

1/0 TABLE SECTORS 42 _ ; i B _— B} -
ECONCHIC CATEGORY = 2 PETROLEUM REFINING - : . R . — —— -
1/0 T4BLE SECTORS = 78

TTECENERICT EATEG = 3 PETYROLEUN MARKETING o o
1/0 TABLE SECTORS = 131 132 B .
ECONIMIC CATEGORY = 4 CRGANIC SCLVENT USE ~ SURFACE CCAYING o
170 TABLE SECTCRS = 138 2 -
TTECUNCHICTEATEGORY =75 GF GANIC SOUVENT USES CRY TCLEANING — 7 777U T TTTmTme e e e T
1/0 VABLE SECYORS = 138 L o .
ECCNCHMIC CATEGORY = 6 DRGANIC SCLVENT USE ~CEGREASING .
1/0 TABLE SECTORS = 124 125 115 " 142 } b e )
TTTURCENCMIC TCATECORY "= T 7 CHEMICALTRRCOUCT IENT™"" 7 7 T e T ) o T
1/C TABLE SECTORS = L=, 2 15 76 £ SN * S { I 80 ;
ECCNCKIC CATEGGRY = B METALLURGICAL PRCCESSES
17C TABLE SECTORS = 86 - 87 ' 88 ©oe9 50 el T e T3 T 94 1]
VUV U S .. SUSUPUUPROUN & JSNRR 1 SO . SUNORTNE 1L SRS SRR 5. NN SO
ECCNEMIC CATEGORY = 9 MINERALS FRCCUCTICN :
1/0 TABLE SECTORS = 81 82 TRyt T ge T T "85 " T 39 40’ ST L
"ECCNCMIC CATEGORY = 1D FOCD AND 2GRICULTURE PRCCESSING oo T T m e e
1101, S 5. 54 55 56 . 57 58 59 60 61
s o O - VO PRE.s J N . TTL oSO L. AL NS .. S
" ECONCHMIC CATEGORY =" 11 PESTICIDFS FRODLCTION™ 71 7 7w o e TUTITTm o mrmiamin e s
1/C TABLE SECTORS = . ) ’ =
_.ECCNCMIC CATEGORY = 12 wOGD PRGCESSSING
1/7C TealE "SECTORS = 63 TR TG T ST T ey T g T g R R
ECONCMIC CATEGORY & 13 COMBUSTICN CF FUELS IK CRCHARD HEATERS ™™ '~ " " =~ ’ S
. 1/0 TABLE SECTORS = = 20 24 ... % 2 B .
o . ECCNCMIC CBTEGURY = 14 FARMING CPERATICNS ’
170 TABLE SECTORS = 1 ’ A ST S T S S S D
e ..on 12 13 14 15 16 144 18 19 20
21 N 22 T T 23T 24T T 28 26 21 28 T zgt 30
e e e B 32 0 A% B 3 3e LA Coo 38
L ECCRCMIC CATEGORY = 15 CONSTRUCTICN ARD SUMCLITICN )
176 TABLE ‘SECTORS E5 1 ommiot gt b o o it e g seimmm g+ 2 tiigg o i gy e < o o e
ECCACMIC CATEGORY = 16 QYWER ORGANIC SCLVENT USE ~ 7 -
1/C TABLE SECTCRS = T4 ‘ 5 o
... ECONCMIC CATSGORY = 17 COVBUSTICN OF FLELS IN HMISC. IKDUSTRIES
1/7CTTABLE SECTORS =77 777" 103 ™" 7UUUN04 T U105 UTTUACeT T OUROT T T TUR0BTTT T T L0900 T T LY T L 2
113 114 116 117 118 133 134 135, 136 137
139 140 141 143 T 144 145 146 147 77 7 148 T 149
o150 151 152 126 o127 129 130 B
ECLACHIC CATEGORY = 18 (OMBUSTICN GF FUELS IN PCWER PLANTS.
1/0 TABLE SECTORS * 128
TTECONCMIC CATECORY =TT 19T YRANSPORYATION FUSL USE TN TRUCKS AND GUSES™ ™ 7 77 mm mr mrve s v e
1/C TABLE SECTURS = 126 121
ECONCMIC CATEGOKRY = 70 AIRCRAFT .
Y7E TaBLE SEcTons = 123 . o TR N e S

T ECCNENIC T CATEGDRY TR 2L TRAFLRGADS T T e e e e e e St s e

170 TABLE SECTORS = 119
ECCACH®IC C2YEGORY = 22 SHIPS
I/ TASLE SECTYIRS = 122
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ing exception is noted.

In certain cases the Alir Basin Summary Data showed zerc entries where
the emissions inventory data had entries present. In these cases the zero
control of the summary data was ignored and the emissions inventory data
were entered. The overall emissions totals were then adjusted proportiocnally
to bring the totals for the input—ouﬁput sectors and the air basin summary
totals into agreement. In all cases. the grand totals of the air basin

summary emissions sheets were taken as limiting.
(v) Forming the Statewide Emission Coefficients for Input-Output Sectors

When the input—output sector emission data were adjusted to agree
with the overall totals provided by the sums of the air basin summary
data for the fourteen air basins, the total levels of each of the five

pollutants in tons were divided by the gross output or production level

in millions of dollaxs for each sector.

The coefficients were thus calculated in tons of pollutant for each
of the 5 critical pollutants per million dollars of product output for cach
of the 152 productive sectors of the model. These statewide pollutant co-

efficients are shown in Table 10.
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Table 10

POLLUTICN CCEFFICIENTS IN TONS PER MILLICN DCLLARS OF PRODUCTIGN

CALIFCRNIA 1/0 TABLE SECTORS PART. SGX NOX HC co
1 DAIRIES ] 8.620625 2.229085 5.01684% - 004679 5.925510
2 BROILERSy CHICKENS AND EGGS 1.720504 1.575402 1.190188 .001727 4.691657
3 TURKEYS AND OTHER POLLTRY 4359425  «623003 ) «247604% .071885 «662939
"% CATTLE AND CALVES ) T 4,322647 7T 1.169855 2.506463 T TTL.0038787 T 6.982937
5 HCGS S 1.595238 «333333 .833333 214286 2.357143
6 SHECP, LAMBS, AND wOOL 2.757009 1.121495 1.464174 1.012461 15.716511
7 MISC. LIVESTOCK 15.465116 4,069767 8.720930 2.558140 28.372093
8 APIARY PRODUCTS 1.13989¢6 0. « 414508 « 984456 T 16.632124
.9 COTTON L 12.590698 2.304032 7.197573 .009516 14.026407
T 10 WHEAT o ’ o 7T 104622896 T 7T 1.8688817° 6.043771 7 7T 04209 T T T T1l.02272F T
11 RICE 19.865772 3,557047 11.250763 « 006101 T.565%589
12 BARLEY 15.431003 2.731830 8.796992 006266 16.033835%
13 CORN 40,206704 6.854749 22.905028 «033520 53,089385
14 HAY AND PASTURE 6.679502 1.386215 3.865999 .006418 12.854576
15 DATS 20.571429 3.642857 11.857143 2.357143 21.785714
T 16 SORGHUM GRAIN 7 7T T TS ,968257 T T 40266055 T T 14, 197248 T T 022936 41.399083 0
17 GRASS SEED 4,796748 1.002710 2.899729 «867209 10.243902
18 FCODy FEED GRAINSy NEC 55.000000 " 710.000000 32.500000 7.506000  ~ 70.000000
19 TOBACCO 0. 0. Oe 0. 0.
20 WALNUTS 12.1262177 2.070566 6.898793 ' .009285 = 25.849582
. 21 ALMDNUS - A ) 8.076285 1.647319 4,643449 = 016584 25.494748
T 22 NONCITRUS FRUITS 7 7 T 4. 648765 T T .832282 7 2.667458 L 00593% To.914621
23 CITRUS FRUITS 2.529100 « 489168 1.465176 .002329 9.415327
24 ERUIT AND TREE NUTSs NEC 20.000000 1.818182 6.363636 T 2.121213 T 24.545455
25 VEGETABLES 6.792695 1.132829 3.896419 -007847 16.518048
26 DRIED BEANS ’ 1.284672 ’ «233577 «759124 +919708 15.459854
27 DRIED PEAS 0. 0. 0. 0. 0.
T 28 MELONS T T T T T T o T 4,328231 T 688776 T T 2.491497 T T 7T ,008303 16.836735
29 SUGAR BEETS 13.687269 2.419440 7. 797147 «015848 15.404120
36 HOPS o. ’ . 0. 0. 1.333333
31 PCTATOES 71.623656 1.387097 4.290323 « 860215 7.623656
32 SWEET POTATOES 2.513966 335196 1.061453 « 223464 1.787709
33 VEGZTABLES + SUGARy NEC 7 . 0. 0. 0. 0. 0.
34 SAFFLOWER o T 4,682540 7 777 ,820106 2.539683 T JAT8190 T 3862434
35 OIL CRCPSy NEC Q. 0. 0. g. a.
36 GREEHOUSE AND NURSERY PRODUCTS 3.143477 8.677572 3. 772172 «001971 1.052424
37 FORESTAY AND FISHERY PRODUCTS 44.855430 7T.145236 25.825518 +066596 143.093401
38 AGRIC.y FORESTRYy FISHERY SERV 25.441049 o. «063144 002310 .006160
39 METALS MINING 9.537755 3.403514 3.387684 .007915 427418
40 CCAL MINING oo Y R P 0. ST I P
41 CRUDE PETROLEUM 3.830655 550780 339778 56.863851 .064898
42 MATURAL GAS + N.G. LIQUIDS 041920 0. .041920 20. 603647 014971
43 STONE + CLAY MIN + QUARRY 89, 770462 «233429 «658951 002432 «145893
44 CHEM + FERT MINERAL MIN 86.480509 0. 2.833840 «027647 .131324
45 NEW CONSTRUCTy RESIDENT 1.136928 «331430 1.209714 .631714 9.251941
46 NEW CONSTRUCTs NCNRESIDENT ’ 006342 0. .004628 TOTL003085 7 0. T T T
47 NEW CONSTRUCT, PUBLIC UTILITY 6.530745 2.083531 6.799518 . 1. 143368 84297005
48 NEW CGNSTRUCT, HIGHHWAYS .0B418GC 0. 0. 050972 0.
49 MEW CONSTRUCT, ALL CTHER ~461673 0. .001958 . 328508 0.
50 MAIN. BND REPAIR CCNSTRUCTION 047818 0. 001316 032244 .000219
51 ORDNANCE + GUIDED MISSILES .016372 151175 070130 .006276 002456
£2 MEAT PRODUCTS .097482 .005416 O, - .010470 0. i
53 DAILY FROCUCTS .121200 «003687 «0004%061 « 032765 .006913
54 CANNED AND FROZEN FOCDS 157641 064692 .021434 027971 042889

55 GRAIN MILL PFODUCTS 12.519920 «0234064 001422 .0277130 «027730
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Table 10 - Cont.

PART. SOX NOX HC " co

56 BAKERY PRODUCTS J18631 7 «020994 0. .000875 +000875%
57 SUGAR . L ~ 3.904869  1.309122 «014998 = .989876_  .162837 B
58 CONFECTIONARY PROCUCTS 64611655 +349243 003424 2.639869 037663
_..59 BEVERAGES_AND FLAVORINGS = _ . = ___ . s040622 = .016587 = .000339 +003385 +001354 .
60 MISC FOOD PRODUCTS 672645 051782 .009348 v 247981 397342 T T
61 TOBACCO MANUFACTURERS N 0. N 0. 0. o 0Oe_ . De
62 TEXTILE PRODUCTS .100230 024998 .000238 216172 +007618
63 LOGGING CAMPS ¢ SAWMILLS 54546309  .518553 2059648 266973 . 2.1373%8
64 MILLWORKy PLYWOOD + OTHER WDOD PRODUCTS 1.232463 i.1468887 2011718 T .0848137 T .111116
. __ 65 WOODEN CONTAINERS _ . ____«048239 0. 0. .06753%
66 HOUSEHOLD FURNITURE ) . 189309 0. P IYi%] d.
67 OFFICE FURNITURE AND FIXTURES o .180765 .014122 0. i .207598 «001412
68 PAPER + PAPERBOARD PROOUCTS 661900 . 193718 .0l68713 T L08998F T L 456265
69 NEWSPAPERS ) 003819 016233 «001910 «002865 +001910
70 OTHER PRINTING AND PUBL ISHING 2015117 017805 «000672 T 110523 7T 001344
71 INDUSTRIAL CHEMICALS = = 3.6687s6l 10.677433 2.571117 «126566 563192
72 AGRICULTURAL CHEMICALS T T e 5248967 T3LAT2541 T 7T 2.388558 36.571132 “14333% -
73 GUM AND WODD CHEMICALS _ 17.838478  25.765452 +921190 19.460665 - 323.7157229
74 PLASTICS MATERIALS AND SYNTHETIC FIBERS 1.443013 ’ 008002 T 1242965 T 644498146 7T 034678
15 DRUGS , N _ +409858 ,0354b68 « 580632 69, 632442 < 049919
76 CLEANING AND TOILET PREPARATIONS 1.054182 7 002845 «157203 T 2930328 7T L0099%9
77 PAINTS AND_ALLIED PRODUCTS ___«l15358 0. 010815 1. 274949 C.
"78 PETROLEUM REFINING ANG RELATED PRODUCTS ™ 7777 264044 3.0813287  '1.314723 8498489 3448942 o
79 RUBBER AND PLASTICS PRODUCTS _ 1.322067 449286 176457  2,972955 «015949
80 LEATHER TANNING AND PRODUCTS ’ 097671 0. «048838 7T T (16046% 7 T 003488
81 GLASS 9.388302 797980 2.192166 2149703 _ «643070 .
82 CEMENT AND CONCRETE PRODUCTS o 50.836070 T 9,358253 15.59230F T L14k0427777 3.37200% 0
.83 STRUCTURAL CLAY PRODUCTS o 21.318664 _«645779 7.884876 T 4127561 2.375827
84 POTTERY AND RELATED PROGUCTS T L0863 L0208 T T TL14313% - PO S ¥ {: ¥/ ~IURE  PUR T
85 MISC STONE AND CLAY PRODUCTS 13.741236 . 633961 1.814927 . « 034807 16.754512
86 BLAST FURNACES AND BASIC STEEL PRODUCTS 2.164216 TT711.399613 20286261 7 7T E2TAAN T T A1L39638T7
87 IRON AND STEEL FOUNDRIES AND FORGINGS 3.621395 v «387132 . 269522 + 044104 13.92203%
88 PRIMARY NONFERROUS METAL PRCDUCTS T 259949 7T 8471914 «160502 T 011831 T L026802
.89 METAL CONTAINERS 22089863 2017211 .190223 4240949 066125
90 HEATING APPARATUS ANO PLUMBING FINTORES "~ "7 J103313 U, 77 777 7L00TIZ5 2033438 001123
91 FABRICATED STRUCTURAL STEEL .103380 002461 006400 .030%22 0.
92 SCREH MACHINE PRODUCTS 0. T 0. 0. TUTTTTTILOI3084 TR, T
93 METAL STAMPINGS +518069 0. 1.295172 033972 464988
94 CUTLERYy MAND TODOLS AND GENERAL HARDWARE " 073601 . 007830 «O3T583 7 T 0595077 T T L 308345
95 DTHER FABRICATED METAL PRODUCTS «125829 2023165 046857 057913 «055281
) 96 ENGINES, TURBINES AND GENERATORS 7 777777 ,050077 770, T 4004552 . 015334 w11Y227 -
97 FARM MACHINERY «024602 Qe 0. 013668 0.
98 CCNSTRUCTION + MATERIAL HAROLING EQUIP ~ 138381 0. 025535 T T L,023083 7 T .070838
99 METAL WORKEING MACHINERY 019358 038716 005807 007743 +002904
100 SPECTAL INDUSTRI AL MACHINERY ‘ 011065 7 .06B135 L026795 77 LD2679% 0.
101 GENERAL INDUSTRIAL MACHINERY 011279 0. .003471 .011279 0.
"102 MACHINE $HOP PRODUCTS ™ 1 2 B X 17 ¢ PO ¢ IS J003850 [+ 4 N
103 CCMPUTERS ANC OFFICE EQUIPMENT 1.971799 0. + 000356 +00L778 0.
104 SERVICE INDUSTAY MACHINES 078296 . 140933 630285 : 18399867 7 T .003918
105 ELECTRIC TRANSMISSION EQUIPMENT 011944 0. 0. 014115 O
106 ELECTRICAL INDUSTRIAL APPARATUS 047616 001642 «029555 T L0459T4 T 0.
107 HOUSEHOLD APPLIANCES 087734 0. 070753 «650931 0.
TTTUiB TELEETRIC UISHTING AND WIHING o 060633 T TTTRL 0. T 198693 0. -
169 RADIO AND TV RECEIVING SETS 016878 0. . 004603 .070579 0.
110 COMMUNICATION EQUIPMENT 005376 013116 .035263 .015051 0.
111 ELECTRONIC COMPONENTS 2039692 007145 « 047366 +192903 0.
112 M1SC ELECTRICAL PRODUCTS .316811 006741 .002247 - 040444 0.
113 MOTOR VEHICLES 2081471 002839 037131 1.805895 -000655
114 AIRCRAFT T .017994 .012508 .053652 T 182728777 77T 7T L000858 T
115 SHIP AND BDAT BUILDING AND REPAIKING .086110 006624 «043528 28.679302 0.
116 OTHER TRANSPORTATION EQUIPMENT 057832 0. .008897 +147917 0.

117 CLOCKS AND SCIENYIFIC EQUIPMENT «017836 Q011772 .023187 . 362073 0.
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77158 EMPLUYEE COMPENSATION 7

118 JEWELRY, SPORTING GUGDSy ETCe
119 RAILROADS

120 LOCAL TRANSIT AND INTERCITY BUSES
121 TRUCK TRANSPORTATICN

T122 HATER TRANSPORATATION —

123 AIR TRANSPDRTATION

124 PIPELINE TRANSPORTATION

125 TRANSPORTATION SERVICES

126 COMMUNICATION EXCEPT RADID AND TV
127 RADIOD AND TELEVISION BROADCASTING

125 ELECTRIC COMPANTES AND 'SYSTEMS ~—

129 GAS COMPANIES AND SYSTEMS
130 WATER AND SANITARY SERVICES
131 WHOLESALE TRADE

132 RETAIL TRADE

133 BANKING AND FINANCIAL _INTERMEDIARIES

TT134 [NSURARCE

135 OWNER OCCUPIED REAL ESTATE
136 REAL ESTATE

137 HOTELS AND LODGING PLACES
138 PERSONAL ANO REPAIR SERVICES
139 MISCELLANEOQUS BUSINESS SERVICES
T 148 ADVERTISING 7~ ’
141 MISC PROFESSIONAL SERVICES

142 AUTCMOBILE REPAIR T

143 MOTION PICTURES

144 AMUSEMENT AND RECREATION SERVICES
145 DOCTORS AND DENTISTS

146 HOSPITALS e
147 OTHER MEDICAL SERVICES

148 EDUCATIDNAL SERVICES

149 MONPROFIT DRGANIZATIONS

150 POST OFFICE

151 OTHER FEDERAL GOVY ENTERPRISES
77152 STATE ARD LOCAL GOVY ENTERPRISES ™
153 NONCOMPETITIVE IMPORTS

154 DUMMY INDUSTRIES

155 GGVERNMENT INDUSTRY

156 SPECIAL INDUSTRIES

157 TCTAL INTERMEDIATE INPUTS

159 PROFIT TYPE INCOME
160 NET INTEREST
161 INDIRECT BUSINESS TAXES

" 162 CAPITAL CONSUMPTICN ALLOWANCES

163 TOTAL VALUE ADDED

7164 GROSS TINPUT = GROSS OUTPUT

Table

PART.
1.029252
2.202032

5.821285
8.295922

T L. 164477

e

2.846873
«014098
002259
«046638
«017831

T B.6b61698

0.

5235291
103337

. 002474
«065653

0.

" «143790
«003057
009028
«010520

T L 000860

+009651
T 032994
.001328
" «004368
«058746
0747139
.132162
177143
015790
078853
«655583

TTT2.977226

0.
0.
0.
0.
0.

D.
0.
0.
0.
0.

e

10 - Cont.
SOX NOX HC CO
«125731 « 446745 223373 +«001338
3.684284 23.551268 9. 680669 10.596570
T 5.113224 49.580775 82.692942 11864447811
7.382476 70.286246 70.327131 269.630507
""" T2.0258037 77 7 6.4692737 7T L 204588 T T 2.4298%4 T B
«639332 4.486792 12.093364  42.777499
+028197 » 155082 224,3197%2 +056394
»1287173 «056479 «103922 «015814
«22564% +566167 «126710 « 702651
+«518301 «353063 .011888 +035663
TTUTTZILEINITE T TTI9052963977 T T1.D194863 Z.58164% T 7
«000575 «013598 «010150 0.
12.681979 9.566179 W 5LT267 T T 2925549
«+003030 «275866 11.326046 004258
0.7 2004124 7 77 T 4T8644 T T L000165
] «648870 «875878 + 108911 «568287
TTTTTTOL, T T 4000158 « 000158 0.
0. 0. 0 0.
T .2626206 1.612788 «420086 2.356400
0. . «113122 - 000764 0.
016972 «011917 "9.646399 «001804
«000277 + 004429 003599 000185
U. 0. 7 > 003241 [
«014223 +065697 002201 0.
T +000303 « 000605 T T.1618197TT T T ,005784
+005312 «009961 «008411 ) 0.
0. o «031013° T .002621 T0. T
«043370 « 640690 «180182 1.015246
TTTTTTTTR2I0T66 T T T 74420050 <0044Z2% 000983 T T T
24324424 2.060529 «102125 « 414080
T +463869 1.483637 ~ 77 ,0250027 .001596
«029258 «091954 005109 -000464
«210565 « 909847 « 22096377 77 1233926
«403839 1444905 «B70614 «039335
T34, T28567 T T R04 657391 T 7T 3. 700092 18.307837 T
0. 0. 0. [+
0. T [+ 2% B PO | P
0. 0. 0. 0.
0. T 0. T0STTT T Qe
0. 0. 0. 0.
h [ o ' M 0. [+ P
Qe Qe Oe O.
0. 0. [+ P -
0. . 0. 0.
0. 0. 0. o 0.
0. G. 0. Q.
TR 0. 7T TTTTO. 0. B




11l. Developing the Emission Coefficients for Air Basins

(i) The Emissions Inventory Data

For the statewide model the emissions inventory data were relatively
complete in terms of SIC code coverage. For those sectors where no basic
emissions data were available, recourse could be made to the fuel combustion

data derived for input-output sectors.

At the air basin level the basic emissions inventory data became
rather sparse and the fuel combustion data by sector were not available.
In view of this a procedure for estimating pollutant levels by detailed

sector based on statewide averages had to be devised.

A computer program was written to sort the emissions inventory data into
input—-output sectors by air basin. As an example, the emissions inventory
array for the five pollutants for the San Diego air basin is shown as Table
11. The columns of the array are totaled for each of the five pollutan*s,

permitting a comparison with the totals ©f the air basin summary data.

(ii) The Air Basin Summary Emissions Data

The summary emissions data for each of the 22 economic categories of
the air basins were converted to tons per vear. These data are shown in Table
12 along with the basin totals for each pollutant. When the totals of the
summary data of Table 12 are compared with the totals of Table 11 it is seen
that only 1% of the CO emission is covered by the emissions inventory data
along with some 15% of the particulates. Similarly only 27% of the NOx
emissions are covered. Approximately 67% of the SOx emissions are covered

by the inventory data.
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’’’’ TERISSIONS TNVENTNRY DATA IR TONS/YEAR SAN DTEGU ATR BASIN
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Table 11 - Cont.
PART. SOX

NOX
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Q
Q

""" 61 TORAUCO MANUFATTURERS
62 TEXTILE PRODUCTS

T LTGGING TCAMPS T SAWNILLS
64 MILLWORK, PLYWOOD + GTHER WOCO PRODUCTS

T &5 WODDEN CONTAINERS
66 HOUSEHCLD FURNITURE

BT UFFICE FURNITURE "AND FIXTURES -

48 PAPER + PAPERBOARD PRODUCTS

T 7T 89 NFWSFAPERS
70 OTHER PRINTING AND PUBL ISHING

qedoocdqogoo

Qomodoaoco O
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~
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84 PCYTERY AND RELATED PRODUCTS

-~ o

T THSTHYSL STORE TANDTCLAY PRUDUCTS
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Table 11

PART.

Cont.

(93]

I

NOX
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Table 12

SUMMARY EMISSIONS DATA [N TONS/YEAR -~ SAN DIEGO AIR BASIN

PART . SUK— NOX RC ’ U

1 PE!RULEUH FRODUCT 10N O 0. 0. [\M} 0.
PETROLEOM REFTRING : 0. 0. [*} De 0.
3 PETRCLEUM MARKETING 0. 0. 0. 740%.50C000 0.
& URGANIC SULVENT USE = SURFACE CTUATIANG - b. LD T. TIT15.500000 O.
5 ORGANIC SOLVENT USE- DRY CLEANING 0. 0. . 0. 1898.000000 0.
Y USE =UFGREESING '] T. oe —qmu.buouuu O,
T CHEMICAL PRODUCYION 0. 0. g. 0. 0.
T B MEVALLURGTCRU PROCESSES — —  —  13.000000 O. U. 0. [+
9 MINFRALS PRODUCT ION 10481.0C0000 0. 36.500000 0. 0.
TTTIUUFO00 ANDT AGRTCULTURE PROCESSING 584, C00000 J. u. U. R U.
t1 PESTICIDES PROODUCTION 0. G, 0. 693.500000 0.
— 17 WCOO PRUCESSSTNG O. U. U. . 0. 0.
13 COMBUSTION OF FUELS IN ORCHARD HEATER [+ 18 0. a. 109.500000 0.
NG OYFTATICNS 18556, 5C0000 g. 0. - 0. 0.
15 CONSTRUCTION AND ODEMOLITION 241747.020000 0. 0. 0. 0.
TTTTIE UTHER ORGANYC SOCVENT USE o. U. [* 19 532Z9.0C0000 Ua.

17 COHBUSTIDN ﬂF FUELS IN HISC. lNDUSTRl ;19 0Ga0uLo 693.500000 1204 500000 109 500000 146.000000

19 TPANSPOHTATIDN FUEL USE IN TRUCKS ARG ZOBO 500000 1314 000060 21389 000000 11191 500000 122092.500000

T2 ATRCREAFY T506.0C0000 . 2737.500000 3248500000 T300.000000
21 RATVLROADS 36.500000 109.500000 166.500000 182.500000 255.500000
ZZ SHIPS —328.,500000 36505000000 1423.500000 I0%3.500000 328, 500000

TOTALS 41354.500000 18432.500000 317177.500000 64167.000000 131254.000000

(1%
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(iii) Merging and Adjusting the Data

To overcome the disparities between the basic emissions inventory data
and the summary data which the comparisons reveal, the statewide coefficients
were applied to each input-output sector of the air basin where the emissiocns
inventory showed zero pollutants. The statewide coefficients were first mul-
tiplied by the production level for each sector in the air basin to obtain
estimates of pollution levels in absolute terms. Where the basic emissions
data were non-zero these were used directly and entered into an "unadjusted"

data array by input-output sectors.

This procedure attempts to use as much of the primary emissions data
available for detailed sectors at the air basin level as possible. Where
no such data exist but production units are obviously present resort is made
to applying the statewide average emission coefficients to the estimated
levels of production for the relevant sectors of the air basin economy.
The resulting array, composed of some primary data and some statewide average
data is subsequently adjusted to agree with the summary emissions data

given for the 22 economic categories of the individual air basins.

As in the statewide case described above, the input-output sector pol-
lutant data were subsequently adjusted to agree with the basin summary data
first by each of the 22 categories and then in a final adjustment to
bring the totals of the 152 sectors into agreement with the totals of the
basin summary data. Following the pattern for the statewide case, if the
basin summary data showed zero for a given category but the estimating tech-
nique used for the input-output sector indicated that pollutants were present,
the zero of the basin summary data was ignored and the input-output sector

estimate was used.
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(iv) The Air Basin Coefficients
The total pollutant levels derived as described above were divided
by the producticn levels for the basin industries and the coefficients

formed in tons of pollutants per million dollars of production.

The procedure is the best that could be devised without resorting to
an extensive analysis of the primary éata along with the abatement practices
prevailing in each air basin and then establishing the coefficients for
detailed sectors on an ad hoc basis. The procedure has merit, in that it
attempts to capture the differences in emission levels among the various air
basins. Because of the highly aggregated nature (22 categories) of the summary
emission data certain disparities in the primary data cannot be overcome by
the overall adjustment processes that have been applied. A comparative analysis
of the statewide and air basin coefficients per unit of product delivered

revealed certain anomalies in the rankings of various industries among basins.

A specific example of the primary data problem can be given.

As might be expected Truck Transportation and Local Transit and Inter-
city buses rank among the top five sectors statewide in terms of carbon monox-
ide emission levels. This is also true in each of the air basins except the
San Francisco Air Basin. An analysis of the San Francisco 2ir Basin data
reveals that a very small amount of CO is reported in the primary emissions
data for the truck transpoftation sector. The procedure for estimating the
emission coefficients for the basins, as cutlined above, requires that state-—
wide averages be applied unless primary data are available. In this instance
primary data on CO emissions are available for the truck transportation sec-
tor, but as given are several orders of magnitude below the statewide averages.

Nonetheless one might expect that the final "adjustment" process to which the
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primary data are subjected to bring them into agreement with the summary
emissions totals for the basin would correct such a deficiency. This would
be true if there were a one-~to—-one correspondence between the input-output
sectors and the categories of the air basin summary data. Since this is
not so, a proportional adjusting of the primary data will leave those ori-
ginal data entries which diverged substantially (order of magnitude) from
the statewide averages in a relatively unchanged position in terms of
ranking. Undoubtedly, complex procedures could have been devised for
flagging those entries outside of certain tolerance limits and adjusting
them statistically to conform more closely to the statewide averages. As
noted above, however, this would have required an in-depth comparative
analysis of the emission coefficients for all air basins. Certain anomalies
due to the primary data deficiencies remain in the analyses presented below.
These do not detract from the general usefulness of the method and should
only serve to highlight the need to improve the data gathering and verifi-

cation processes.
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12. Dpirect plus Indirect plus Induced Emissions per Unit of Product Delivered

(i) Methed

In Section 2 details of the typical input-output multiplier and impact

analysis were given. An analysis of this type was accomplished routinely

for the statewide model and for each ‘air basin in several steps.

(i1)

The Leontief Inverse (I—A)“1 was formed for each input-output
model.

The pollution coefficients which were derived as described
in preceding sections were set up as a diagonal matrix and mul-
tiplied into the Leontief inverse.

The columns of the resulting matrix were summed to give the
"direct plus indirect" emissions per million dollars of demand.

-1 .
The (I-3) inverse matrix was augmented with the household
column and household row and reinverted.

The augmented matrix was again pre-multiplied by the diagonal
matrix of pollution coefficients.

The columns elements of the augmented inverse were again summed
to give the "direct plus indirect plus induced” emissions per
million dollars of demand.

This procedure was repeated for each of the five air pollutants
P, NOx, SOx, HC, CO.

The results were ranked so that each of the industries of the
various models could be viewed in terms of its pollutant output
per one million dollars of product delivered.

Results

The results indicate that there is a substantial difference in most

instances in the direct, or "on site" emissions for a given industry and

the "total" pollutants load from all industries to deliver its product to
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final consumers. Virtually all industries are interrelated in the modern
economy, so that a study of the "on site" emissions of a particular indus-
try while critical, should also be related to the broader aspects: of how

that industry is interrelated with the other industries in the economy.

The results of the interindustry analysis and the rankings for all in-
dustries are shown in the Appendices. The top ranking industries for each

pollutant and each air basin are shown. on succeeding pages.
(a) Particulates

For the State of California and for each of the four air basins the
ten principal sectors ranked according to the total emission coefficients
for particulates are shown in Table 13. The sectors which appear most fre-
quently among the principal sectors across the five economies are the Fores-
try and Fishery Products sectors and the Corn sector. Each of these two
sectors appears as one of the prime sources of total particulate emissions
per unit of final demand in the State model and in the South Coast, San
Joaquin and San Francisco basins. (In the San Diego basin the Forestry. &

Fishery Products sector is ranked 19th and there is no Corn sector.)

Although Metals Mining and Confectionary Products do not rank among the
principal sectors statewide, each appears among the prime sectors in three
of the four basins. The ratio of total (direct plus indirect plus induced)
emissions varies for the Metals Mining sector from a low of 1.05 in the San
Francisco basin to 1.23 in the South Coast Basin. For Confectionary Pro-

ducts the ratio varies from 1.05 in the San Diego to 1.3l in the San Joagquin.
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Table 13

Particulate Emissions Coefficients Ranking - 1976
Direct Total
Region ;;0 Sector Name ﬁ:;;;fon gzziz?on . Rank
) (Tons/$10 )| (Tons/$10 )

Calif. 43 |Stone & Clay Mining 89.8 103.2 i
44 |Chem. & Fert. Mineral Mining 86.5 99.0 2

18 | Food, Feed Grains, nec. 55.0 78.6 3

82 |Cement & Concrete Products 50.8 78.2 4

37 |Forestry & Fishery Products 44.9 55.9 5

13 {Coxrn 40.2 51.3 6

7 }Misc. Livestock 15.5 40.0 7

38 jAgric., Forest, Fish. Serv. 25.5 38.9 8

55 }Grain Mill Products 12.5 35.2 9

83 tStructural Clay Products 21.3 35.0 10

San 18 jStone & Clay Mining 212.9 221.5 1
Diego | o1 |New Constr. Public Utility 95.5 97.7 2
55 | Structural Clay Products 56.2 70.1 3

31 jConfectionary Products 21.8 22.9 4

54 }Cement & Concrete Products 1.7 21.6 5

91 {Truck Transportation 19.1 20.8 3]

53 | Glass 15.9 15.4 7

45 JGum & Wood Chemicals 17.6 19.3 8

19 }New Construct, Residential le.6 18.4 9

57 |Misc. Stone & Clay Products 2.3 17.7 10
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Table 13 (Cont.)

_ Direct Total
Region ;;? Sector Name gz::zfon . gzzzzfon Rank
(Tons/$10 )| (Tons/$10")
South 108 | Local Transit & Intercity Bus. 51.5 52.4 1
Coast | 33| chem. & Fert. Mineral Mining 29.3 30.9 2
116 | Electric Companies & Systems 9.7 10.1 3
27 | Forestry & Fishery Products 9.1 9.9 4
12 | Corn 8.2 8.8 5
14 ) Oats 4.2 4.8 6
29 ) Metals Mining 3.2 4.0 7
7 | Misc. Livestock 3.2 3.9 8
11 } Barley 3.1 3.9 °
74 } Blast Furnaces & Basic Steel 2.8 3.8 10
San
Joaquiry 66 | Gum & Wood Chemicals 155.5 163.5 1
76 | Structural Clay Products 149.4 155.1 2
34 | Metals Mining 115.7 122.5 3
18 | Food, Feed Grains, nec. 80.0 86.7 4
110 | Jewelry, Sporting Goods, etc. 77.8 84.2 5
32 ‘Forestry & Fishery Products 65.2 70.0 6
13 | Corn 58.4 64.4 7
52 | Confectionary Products 34.8 45.5 8
72 | Rubber & Plastics Products 37.7 43.5 9
16 { Sorghum Grain 36.2 42.0 10
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Table 13 (Cont.)

Direct Total
) (Tons/$10 )| (Tons/$10 )
San 26 Metals Mining 91.7 96.1 i
Franc. | g5 | class 22.4 24.5 2
24 Forestry & Fishery Products 15.2 16.2 3
57 Gum & Wood Chemicals 14.7 16.0 4
11 Corn 13.6 14.4 5
68 Pottery & Related Products 10.4 11.2 6
43 Confectionary Products 9.5 11.1 7
14 Sorghum Grain 8.5 9.3 8
25 Agric. Forestry, Fishery Serv. 8.6 9.1 9
47 Logging Camps & Sawmills 7.5 8.7 10
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The ratio for each sector varies across the basins because of differing

economic linkages and differing coefficients between the economies.

The sector with the highest total particulate emissions coefficient
is the Stone & Clay Mining sector in the San Diego basin. Its coefficient
of 221.5 tons of particulate matter per million dollars of pioduction for
final demand is substantially higher than the 163.5 figure of the next
most significant sector, Gum and Wood Products of the San Joaquin basin.
It is also significantly higher than the 103.2 value for the Stone & Clay

Mining sector in the California state-wide economy.

While the single most significant emitter of particulates on a per
unit production basis is located in the San Diego basin, the most signifi-
cant emissions overall are to be found in the San Joaquin basin. Each of
the principal sectors ranked two through ten in this basin have higher
emission coefficients than their correspondingly ranked sectors in the

other three basins and the statewide economy.

The fifty principal sectors, ranked by total particulate emission

coefficients in each of the five economies are shown as follows:

California..... Table 14
San Diego...... Table 15
South Coast.... Table 16
San Joaguin.... Table 17
San Francisco.. Table 18
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Table 14

1976 CALIFCRNIA EMISSION COEFFICIENTS

TSP EMISSIONS IN TONS PER MILLICN DOLLARS OF OEMAND

RANKING [N ORDER OF DIRECT ¢ INDIRECT ¢ INDUCED EFFECTS

SECTOR T DIRECT +INDIRECT +INDUCED RANK
43  STGNE + CLAY MIN + QUARRY 89.7705 99.0049 103.2438 L
44 _GHEM « FERT MINERAL MIN B6.%4805 947495 98,9772 2
18 FODD, FEED GRAINS, NEC 55,0000 7449900 78, 6081 3
82 CEMENT AND CONCRETE PRODUCTS 50,8361 73.6447 1841755 4
37 FORESTRY AND FISHERY PRDDUCTS 4448554 51,3262 55,9311 5
13 CCRN 4062067 4747658 5162822 6
7 HISCe LIVESTOCK 15.4651 3549729 39,9917 7
38  AGRIGe» FORESTRY, FISHERY SERV 2544411 34,6863 38, 9068 8
55 GRAIN MILL PRODUCTS 12.5190 31.3032 35.1553 9
83  STRUCTURAL CLAY PRODUCTS 2143187 30444127  35.0038 10
16 SCRGHUM GRAIN 2449083 3163099 34,8347 Iy
2 BRUILERSy CHICKENS AND EGGS L.7205 2844619 32,1902 12
15 CAIS 20.5T14 28,4971 32,0503 FE]
85 MISC STONE AND CLAY PRODUCTS 1367412 2641410 30.7461 14
il RICE 19.8658  26.17739 30,5984 15
4 CATTLE AND GALVES 443227 2645230 30,0171 16
3  TURKEYS AND OTHER POULTRY .3594 25,9558  29.6475 i7
6 SHEEP, LAMBS, AND WOOL 2, 7570 25,9495 29,4886 18
63 LCGGING CAMPS + SAWMILLS 565463 2446773 29,3870 19
24 FRULI AND TREE NUTSs NEC 20,0000  24.7276 28,5063 20
73  GUM AND WUOD CHEMICALS 17.8385 23,7663 28,0297 21 .
8__ APIARY PRODULTS 161399 23,5284 _ 27.4976 22
1 GCAIRIES 8.6206 22.6144 26,5293 23
12 _BARLEY 15,4010 2242763 2548230 24
9 CULTTGN 12.5907 21.7690 25.1260 25
52  MEAT_PRODUCTS «0975 10, 3455 2240973 26
29 SUGAR BEETS 13.6873 17.6112 2125517 27
10 WhEAT 10,6229 17,6222 214540 28 -
20  WALNUTS 12.1263 16.8396 20,6040 29
5 HOGS 1.5952 16,8958 20,2766 30
3L PLTATOES 7.6237 15.4612 19,9316 3l -
53 DAIRY PRODUCTS #1212 1452761 184 3820 32
81 GLASS 9.3883 13.3808 18,0108 33
25 VEGETABLES o 6.7927 13,4313 17-9318 34
47 NEW CONSTRUCT, PUBLIC UTILITY 6.5308 12.9403 17, 7498 35
39 METALS MINING 9.5378 13,4887 17. 4582 36
48 NEW CONSTRUCT, HIGHWAVS -08542 12,2229 16,9896 37 T
72 AGRIGULTURAL CHEMICALS 5249 12.5631 16,8762 38
21 ALMONDS 8.0763 12. 6448 16,4041 35
22 AUNCITRUS FRUITS 4 6488 12::540 1643474 40
14 HAY AND PASTURE T T 6,6795 12.1317 16.2496 [y} - - -
64 HILLWORK, PLYWOOD + OTHER ROOD PROD 103325 11,1905 1548947 42
58 CCNFECTIONARY PRODUCTS T Be6LLT 11,9708 15,7285 43 B T
28 _EELGNS o %4,3282 11.0808 155826 44 _
€5 ®GODEN CONTAINERS Q482 100821 14, 8022 kS -
121 TRUCK TRANSPORTATION - 8., 14,5515 46
23 CITRUS FRULTS 257 1437207 &7 - - -
57 SUGAR B 3 14.3369 48
71 INDULSYRIAL CHEMICALS 3,6688  9.6870 13,8583 49
45 NEW CONSTRUCY, RESIDENT 101369 0.T7275 13,5768 50
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Table 15

1976 SAN DIEGD EMISSION COEFFICIENTS

TSP EMISSIONS IN TONS PER MILLION DOLLARS GF DEMAND

RANKING IN ORDER OF DIRECT + INDIRECT + INDULED EFFECTS

1. 9886

SECTOR DIRECT +INDIRECT +¢INDUCED RANK
18 SILNE + CLAY MIN + QUARRY 2129127 221.0154 221.5412 1
24 NEw CONSTRUCT, PUBLIC UTILITY 95+5393 97.2510 97. 7091 2
55 STRUCTURAL CLAY PROOUCTS 56.2188 69.4936 70,0764 3
- 3L CUNFECT IONARY PRODUCTS 21.8163 2245436 22.8583 4
54 C(EMENT AND CONCRETE PRODUCTS le7290 21.0427 21.5694 5
9L TRUCK TRANSPORTATION 19.1078 20,2659 20.8478 6
53 GLASS 15.9173 1848095 19,3614 1
45 GUM AND WOOD CHEMICALS 17.6273 18,9553 ° 19.3194 8
19 NEw CONSTRUCT, RESIDENT 16.6323 178695 18,3697 9
57 _MISC STCNE_AND CLAY PROOUCTS 22546 17.2331 17,7255 10
41 CRUGS 14.08888 15.4822 15,9887 il
90 LGCAL _TRANSIT AND INTERCITY BUSES 13.4080 1440351 146659 12
97 ELECTRIC COMPANIES AND SYSTEMS 13.2509 13.5775 13.8626 13
29 GRAIN MILL PRODUCTS 10,7822 11,6983 11,8948 14
22 MEm CGNSTRUCT, HIGHWAYS le2315 11.0661 11. 6213 15
$3  AIR JRANSPQRTATION 9. 6310 10.4272 10.9270 16
92 WATER TRANSPURATATION 8.6584 9«8711 10.279% A7
23 _hEwW (ONSTRUCT, ALi OTHER 607539 9.3503 9.9223 18
16 FURESTRY AND FISHERY PRODUCTS T.4339 8.1971 8+7535 19
35 JLGGING CAMPS ¢ SAWMILLS 5.%807 7. 7259 81805 20
56 PUTTERY AND RELATED PRODUCTS 1.8415 5.8001 6.4069 21
8 BARLEY 25524 48811 5¢ 2441 22
17 AGRICe, FORESTRY, FISHERY SERY 4.2164 445655 5.0335 23
59 IRCN AND STEEL FOUNDRIES AND FORGIN 1.9972 3.7628 441950 2%
9 HAY AND PASTURE l. 1070 3.8135 4e LT99 25
122 DukMy INDUSTRIES e 3.5662 3.9317 26
7 wHEAT L7605 3.4002 .+ 3,805% 27
24 MAINe AND REPAIR CONSTRUCTION 6995 3.0417 3.6670 28
44 AGRICULTURAL CHEMICALS <5187 3.20838 3.6095 29
14 _PCTATOES 1, 2635 2.8178 3. 3357 30
33 MISC FOGD PRGDUCTS 2.2195 3.0989 3.3313 31
12 _VEGLETABLES 1.1258 2.6158 3.2095 32
58 BLAST FURNACES AND BASIC STEEL PROD 1le5245 248100 3. 2018 33
S9_ wATER AND SANITARY SERVICES «8499 244545 3.0873 34
10 NCNCITRUS FRUITS « 7704 2.4503 2.9816 35
46 PLASTICS MATERIALS AND SYNTHETIC FI 1+4259 25255 2.8893 36
49 PAINTS AND ALLIED PRUODUCTS « 1140 2.4103 2. 7626 EX}
A1 _CLlIRLS FRUITS <4193 202147 20 1428 38
43 INDUSTRIAL CHEMICALS + 7684 2.1244 2.4990 39
121  STATE AND LOCAL GOVT ENTERPRISES «5622 le 7599 2.4837 40
13 GLRIED BEANS « 2129 1 3005 2.4736 41
51 RUBBER AND PLASTICS PRODUCTS Le 3064 24 0449 244556 42
28 CANNED AND FROZEN FOODS «5202 200618 2+ 4505 43 —
1 _DAIRIES - 1.4287 240367 2.3541 44
36 MILLWKORK, PLYWDOD + UGTHER WOOD PROD l.31861 19945 2e 3411 45
48 GLEANING AND TOILET PREPARATIONS 1.04617 1.9093 202726 46
40 PAPER + PAPERBOARD PRODULTS «6541 1.8683 2. 2529 47
.89 RAILROADS » 8497 le 6626 202364 48
20 NEh CONSTRUCT, NONRESIDENT .0928 1.5818 2.0722 49
15 GREEHOUSE AND NURSERY PROUUCTS «5210 le3590 50
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Table 16

TSP EMISSIONS IN TONS PER MILLION DOLLARS OF DEMAND ~—
E

RANKING IN ORDER OF DIRECT ¢ INDIRECT + INCUCED EFFECTS

SECTOR DIRECT +INDIRECT #INDUCED RANK
108 LOCAL TRANSIT AND INTERCITY BUSES 51,5026  52.0078  52.4328 i
33 CHEM + FERT MINERAL HMIN 29.2537 30,5796 _ 30.9425 2
116 ELECTRIC COMPANIES AND SYSTEMS 9.6732 9.9000  10.1378 3
27 FORESTRY AND FISHERY PRODUCTS 9,1456 945649 9.9455 &4
12~ CORN 8. 1977 8. 5861 8.8410 5
14 0ATS _4.19483  4.5968  4.8429 6
29 HETALS MINING 3,2263 3.6665  3.9673 7
T MISC. LIVESTUCK 3.1532 3.6665  3.8658 8 _
11 BARLEY 3, 1401 3.6083  3.8638 9
74 BLAST FURNACES AND BASIC STEEL PROD _ 2.8014 3.4795 3.7170 10
T 23 SUGAR BEETS 2.7907  3.1683 3.5148 11
9 COTTBN 2.5671 3.2055 _ 3.4585 12 _
141 DUMMY INDUSTRIES 0. 3.0482  3.3493 13
16__WALNUTS 2.4724 248321 3.1605 14 e
TL1 AIR TRANSPORTATION 2.2467 2.5554 2.9017 15
_ 10 WHEAT 2.1659  2.4827 _ 2.7605 16 .
1187 WATER AND SANITARY SERVICES 1.2033 2.2806 2.644% 17
107 RAILROADS 1.6829 2.2047  2.5842 18 -
75 1RON AND STEEL FOUNDRIES AND FORGIN 1.3326  2.0534  2.3921 19
13 _HAY_AND PASTURE 1.3619  2.1260 _ 2.3879 20
17 ALMONDS 1.6467 1.97A%  2.3043 Z1
24 _POTATUES 145544 1.9384  2,2835 22
110 WATER TRANSPORATATION 1.51€6 i.9528 2.2782 23
1 DAIRIES 17577 2.0468 . 2.2764 24
36 NEW CUNSTRUCT, PUBLIC UTILITY 1.4827 1.8149  2.2005 25
20 VEGETABLES 1.3850 1.6532  2.0517 26
15 GRASS SEED J9T80 T 1.5162 1798 2T
140 STATE AND LUCAL GOVT ENTERPRISES .9883 1.3119 1.7850 29 .
51 LOGGING CAMPS + SAWMILLS .2586 1.5148 17796 29
60 AGRICULTURAL CHEMICALS L1692 1.5134 1.7739 30
18 NONCITRUS FRUITS <9876 1.3006 1.6640 31
77 __METAL CONTAINERS 4521 1.2742 1.5877 32
22 PBELONS 3825 1.1322 1.5307 33
0 59 INDUSTRIAL CHEMICALS +3004 1.1449 1.4307 34 L
91 CUMPUTERS AND GFFIGE EQUIPMENT <6546 1.0165 1.4200 35
" __"TL_STRUCTURAL CLAY PRODUCTS J5143 .9737 1.3610 3¢ B
62 PLASTICS MATERIALS AND SYNTHETIC FI 6127 1.0875 1.3473 37
0 47 __CONFECTIDONARY PRODUCTS +7943 1.0603 1.3182 38
19 TITRUS FRUITS LN L9266 17080 39
. 70 CEMENT AND CONCRETE PRODUCTS .5637 .9328 1.2868 40
T 26 GREEHOUSE AND NURSERY PRODUCTS 5R09 LB23%  I.2362 &1
4 CATILE AND CALVES .8813 1.0899 1.1931 42 -
T 779 FABKRICATED STRUCTURAL STEEL L0917 L7700 110686 43
43 _CANNED AND FHOZEN £00DS 40509 . 7960 1.0987 44
73 BISC STUNE AND CLAY PRODUCTS 227168 <1322 1.0935 35
“5  SUGAR L7191 .9251 1.0873 46 -
32 STONE ¥ CLAY MIN + QUARRY <2593 L1326 1.0868 &1
. 25 SWEET POTATOES 5126 6851 1.,0834 48
20 TORIED BEANS L2815 T BT60 140562 39
8L METAL STAMPINGS .0690 .7027 1.0442 50
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Table 17

g 1976 SAN JUAQUIN EMISSION COEFFICIENTS
§ TSP ERISSIGNS IN TONS PER MILLICN DOLLARS OF DEMAND
F{” RANKING IN ORDER OF DIRECY + INDIRECT ¢ INDUCED EFFECTS
' SECTOR DIRECT +INDIRECT +INDUCED RANK -
66 GUM AND WODD CHEMICALS 155.5499 161.9566 163.4706 1 —
16 STRUCTYRAL CLAY PRODUCTS 149.4310 152.9293 155.1194% 2
34 METALS HMINING 115. 7083 12007495 122,4506 3
o 18 FQuu, FEED GRAINS, NEC 79.9595 8544926  B6.7115 4
110 JEWELRY, SPORTING GOODS, ETC. 77.8086  82.3803 B4, 2236 5
32 FURESTRY AND FISHERY PRODUCTS 65.2112 67.8590  69.9706 [
13 CLRN 5844529 62.8937 64,3833 7
52  CCNFECTIDNARY PRODUCTS 34, 775% _ 63.8171  45.5066 8
72 RUBLBER AND PLASTICS PRODUCTS 37.7012  4l.8613  £3.4943 9
. 16 SORGHUM GRAIN 3602119 40,4708 41,9972 190 e
15 CEMENT AND CONCRETE PRODUCTS 29,5159  38.9041 41,0964 1l -
7__#15Ce LIVESTOCK 22.4833 35,9682  3T7.5419 12
49 GRAIN MILL PROUDUCTS 203782 35,4319  36.9159 13
1l RICE 28.8811  33.2925 35,0191 14
15 CATS 29.9069  33.5105 34,9196 15
23 FRUIT _AND TREE NUTSs NEC 29.0762 30,7702 32,6185 16
12 BARLEY 22.3901  27.3%85 28,9325 17
78 MISC STCNE AND CLAY PRODUCTS 19,6344  25.5149 2724900 18
115 AIR TRANSPURTATIGN 22,1778  23.8306  25.6637 19 -
37 -STIONE + CLAY MIN + QUARRY 1To624% 22758l 2447648 20
L CAIRIES : 12.5328  22.6362 24,3962 21
_ 21  SUGAR BEETS 19,8987  21.7816 23,7680 22
2 BRCILERS, CHICKENS AND EGGS 2.5013  21.9503 23,2096 23
9 CGITUN 18.3045  21.4566  22.7087 24
4 CAITLE AND CALVES 6.2843 21. %015 22.6917 25 T
10 _wWhEAT 1564437 204697 2242307 26
122 wATER AND SANITARY SERVICES 9.7440  18.9539  21. 2444 27
19 WALNUIS 17.6293 192772  21.122% 28
64 [INCUSTRIAL CHEMICALS 14.4069 19.0534  20.742% 29
& SHEEP, LAMBS, AND WOOL 4,0082 18.7753 20,0100 30
3 TURKEYS AND OTHER POULTRY 25225 18,6150 19,9027 31 T
74 GLASS 14,0615 1744200 19,6994 32
B8 AFILARY PRODUCTS 1.6512 17,9391 19.%%42 33
12 113  TRULLK TRANSPURTATION 1245710 1408623  1T7.2145 34
28 PLIATOES 11,0833 14,5943 16, 7651 35 T ‘*’
. 47 UAIRY PRODUCTS <4821 1446574 1645394 36
144 STATE AND LOCAL GOVT ENTERPRISES 12.1946 13.8209 " 16.2256 317
W0 51  SUGAR 5.5959 1443078 16.05606 38
20 ALMCNDS T1. 74142 13.3303 15. 1880 35
. 112 LOCAL TRANSIT AND INTERCITY BUSES  8.B212 12.6695 15.0623 40
14 HAY AND PASTURE T9.TIO7T  I3.3805  1%.8958 &1 —
5 — 46 MEAT PRODUCTS 4922 13.0843  14.3388 42
24 VEGETABLES 9.8753  11.7327 13,9323 43 -
; 67 CULILERY, HAND TOULS AND GENERAL HAR 809332 11.0869 13,0654 44
5 HOGS 2.3192  1l1.3711 12. 75372 %5
o 41  NEw CONSTRUCT, PUBLIC UTILITY 609666 10+ 3791 12. 2884 46
50U BAKERY PRODUCTS L0788 §.1531 11.75%8 57 I
s 30 SAFFLOKER Ge 8075 9¢9369 11.7178 48
§6 CLMPUTERS AND OFFICE EQUIPHMENT 8.076% Geh383 11. 1992 55° B
P 17 __GRASS SEED 6.9736 9.4623 11.0527 50
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Table 18
1976 SAN FRANCISCO EMISSION COEFFICIENTS
TSP EMISSIONS 1N TONS PER WILL ION ODLLARS OF DEMAND f
RANKING IN ORDER DF DIRECT + INDIRECT + INDUCED EFFECTS
SECTOR DIRECT +INDIRECT +INDUCED RANK
26 METALS MINING §1.6541  95.7355  96.0608 i :
65 _GLASS 22.4288 24,0546 24.4530 2
24 FORESTRY AND FISHERY PRODUCTS 15,2277 15,8014 16,1832 3
57 GUM AND WOUD CHEMICALS 14,6751 15,7400 16.0486 4
I CORN , 13.6496  14.1370  14.4092 5
68 PUTTERY AND_RELATED PRODUCTS 10,4373 10.8020  11.2232 6 s
43 CONFEC TIONARY PRODUCTS 9.5664 10.7918  11.0868 7
14 _SORGHUM GRAIN 8.4560  8.9795  9.25% 8
25  AGRIC.y FORESTRYy FISHERY SERV 8.6369  B8.8060  9.1127 9
47 _LOGGING CAMPS ¢ SAWMILLS 7.4762  B.4479 _ 8.6906 10
137 0ATS 6.9837  1.47719  T.7419 11
60 CLEANING AND TOILET PREPARATIONS 5.1573  6.6020 _ 6.9239 12
32 NEW CONSTRUCT, PUBLIC UTILITY 5.4216  6.0850  6.4731 13
10 BARLEY 5,2284  5.7513  6.0255 14
7 MISC. LIVESTOCK 5.2502  5.57136  5.7646 15
74 IRON AND STEEL FOUNORIES AND FORGIN _ 4.5536  5.2672 _ 5.6375 16
20 SUGAR BEETS h. 6466  5.1994 ' 5.5678 L7
15 WALNUTS 4.116T  5.0409  5,3883 18
105 TRUCK TRANSPORTATION 3.95713  4.5969  5.0255 19
63 RUBBER_AND PLASTICS PRODUCTS 3.9576 _ 4.6209  4.9289 20
9 "WHEAT 3.6063  &.1274  A.4232 21
21 PUTATOES 2.588) 3,802l  4.1626 22
18 VEGETABLES 2.3060  3.6772  %.0965 23
16 ALMONDS 2.7418  3.6369  3.9860 2%
27 CRUDE PETROLEUA 3.1801  3.3159  3,730L 25
104 LOCAL TRANSIT AND INTERCITY BUSES 2.7769  3.2321  3.6495 26
17 RONCITRUS FRUITS 1.5782 3.1833  3.5419 27
1 DAIRIES 2,9266  3.2441  3.4710 28
59 DRUGS 1.8043  Z.8141  3.199L 29
B 12 HAY AND PASTURE 2.2676_ 2.8575  3.1392 30 .
72 PRINARY NOUNFERROUS METAL PRODUCTS L0087 2.7020  2.9650 31
70 BLAST FURNACES AND BASIC STEEL PROD 20433 2.5497  2.868% 32
66 CEWENT AND CONCRETE PRODUCTS T.5269  2.3805  2.7639 33
67 STRUCTURAL CLAY PRODUCTS 1.6712  2.3702  2.7528 3%
112 ELECTRIC COMPANIES AND SYSTEMS 2.1356  2.4096  2.6306 35
51 QFFICE FURNITURE ANO FIXTURES 1.2454  2.1452  2.5112 36
22 " SAFFLOWER 1.5897  2.1515  2.4798 37
49 WOODEN CDNTAINERS la1610 2. 1499 244324 38
77T RETAL STARPINGS 1.1920 ~ 1.9660  2.3208 39
50 HOUSEHOLD FURNITURE 1.0975 1.9342  2.2766 40
29 STONE + CLAY RIN + QUARRY [.0866  1.8620  2.3347 &I
19 DRIED BEANS 4361 1.7620 2.1608 42
44 BEVERAGES AND FLAVORINGS .0582  1.5781 1.9542 43
107 AIR TRANSPORTATION 1.3061 1,5872 _ 1.9393 &4
30 NEW CONSTRUCTy RESTOENT L0438 1.5182 1.9070 %5
58 PLASTICS MATERIALS AND SYNTHSTIC FI L6354 1.5421 1.8533 46
23 GREEHOUSE ANDC NURSERY PRODUCTS 1.0672  1.4156  1.49395 47
48 MILLWORKy PLYWODD + OTHER W0OD PROD 4116 1.5673  1.8280 48 .
4 TATTLE AVD CALVES ~ I.%675 1.7055  1.8060 49
87 . 7860 1.3628  1.7951 50

COMPUTERS AND OFFICE EQUIPMENT
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(b) Sulfur Oxides

For the State of California and for each of the four air basins the
ten principal sectors ranked according to total emissions coefficients of
sulfur oxides are shown in Table 19. The most significant emissions of this
pollutant resulting from production for final demands are associated with
the following sectors: Water Transportation, Gum & Wood Chemicals, Electric
Companies & Systems, and Industrial Chemicals. Water Transportation, which
ranks first in the San Diego basin, appears among the top ten sectors in
all five economies. Each of the remaining sectors ranks in the top ten
statewide and also in three of the four basins. On the other hand, Drugs,
Metals Mining, and Plastics Materials & Synthetics rank second in the San
Diego, South Coast and San Francisco basins, respectively, but are not found

in the top ten sectors statewide.

The sector with the highest total emissions coefficient in each of
the five cases is different from its counterparts in the other four:
Water & Sanitary Services (statewide); Water Transportation (San Diego);
Electric Companies & Systems (South Coast); State & Local Government Enter-

prises (San Joaquin) and Industrial Chemicals (San Francisco).

The sector with the largest coefficient overall is State and Local
Government Enterprises, which includes municipal public utilities, in the San
Joaquin basin. The SOx emission rate of 233.4 tons resulting in the basin from
a million dollars of production by this sector for final demands significantly
exceeds the rates associated with all other sectors. Overall, the San

Joanquin sectors display the highest SOx emissions rates.

It is of interest to note that in Table 19 there are several sectors
which show substantial differences between the emissions that are directly
attributable to the sector and the total emissions which result from the
sector's linkages to the rest of the economy. For example, the ratio of

the total emissions coefficient to the direct coefficient for the Water &
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Table 19

Sulfur Oxide Emission Coefficients Ranking - 1976
Direct Total
Region | 1o cector name miggion | msion oo,
(Tons/$10 )| (Tons/$10 )

Calif. | 130 |Water & Sanitary Services 12.7 42.4 1
152 jstate & Local Gov. Enterprises 34.1 40.9 2

73 |Gum & Wood Chemicals 25.8 36.7 3

128 |Electric Companies & Systems 21.4 27.1 4

88 |Blast Furnaces & Basic Steel 11.4 21.5 5

71 [{Industrial Chemicals 10.7 21.0 6

122 {Water Transportation 12.0 20.7 7

18 jFood, Feed Grains, nec. 10.0 19.8 8

120 | Local Transit & Intercity Bus. 5.1 18.3 9

82 | Cement & Concrete Products 9.4 18.3 10

San 92 |Water Transportation 78.1 85.9 1
biego | 47 | prugs 55.4 57.5 2
97 [Electric Cos. & Systems 43.9 44.9 3

45 [ Gum & Wood Chemicals 20.7 23.7 4

43 | Industrial Chemicals 8.6 12.2 5

58 } Truck Transportation 9.8 11.6 6

54 | Blast Furnaces & Basic Steel 9.1 11.6 7

91 | Cement & Concrete Products 7.5 10.8 8

15 | Local Transit & Intercity Bus. 6.8 9.3 9

90 { Greenhouse & Nursery Products 7.0 8.9 10
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Table 19 (Cont.)

Direct Total
- (Tons/$10 )| (Tons/$10 )
South 116 }Electric Companies & Systems 38.5 40.5 1
Coast | 29 |mMetals Mining | 31.2 33.4 2
110 }Water Transportation 12.1 15.5 3
74 |Blast Furnaces & Basic Steel 7.5 10.2 4
73 }Misc. Stone & Clay Products 7.4 10.1 S
26 |Greenhouse & Nursery Products 8.0 9.9 6
27 |Forestry & Fishery Products 6.6 8.7 7
12 {Corn | 6.3 8.3 8
70 JCement & Concrete Products 4.9 7.9 9
109 |Truck Transportation 5.8 7.9 10
San
Joaquin| 144 {State & Local Gov. Enterprises 227.4 233.4 1
122 |Water & Sanitary Services 2.1 157.4 2
66 JGum & Wood Chemicals 66.5 72.7 3
112 JLocal Transit & Intercity Bus. 4.3 59.7 4
35 JCrude Petroleum 34.4 38.1 5
115 fAir Transportation 14.8 24.5 6
‘114 Water Transportation 4.6 20.8 7
1139 jother Medical Services 15.5 20.2 8
71 |Petroleum Refining 2.3 18.1 9
64 |Industrial Chemicals 7.9 15.7 10
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Table 19 (Cont.)

Direct Total
Region ;;0 Sector Name igzzzfon . ggizifon Rank
) (Tons/$10 )| (Tons/$10°)

San 55 Industrial Chemicals 39.2 49.5 1
Franc. 58 | Plastics Materials & Synths. 0.0 17.8 2
56 Agricultural Chemicals 0.0 17.6 3

112 Electric Companies & Systems 9.5 12.6 4

57 Gum & Wood Chemicals 0.2 11.8 5

61 Paints & Allied Products 0.0 11.4 6

11 Corn 6.4 11.0 7

23 Greenhouse & Nursery Products 8.0 10.4 8

136 State & Local Gov. Enterprises 6.7 9.3 9

106 Water Transportation 5.6 9.2 10
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Sanitary Services_sector in the San Joaquin basin is 157.4/2.1 = 75.0.

This high ratio is attributable largely to the primary linkage between the
Water & Sanitary Services sector and the State and Local Government Enter-
prises sector. The relatively non-polluting Water sector purchases approx-
imately 86% of its intermediate local inputs from public utilities in the

State and Local sector which has the highest emissions rate in the basin.

The Plastics & Synthetics and~the Agricultural Chemicals sectors in
the San Francisco basin offer other examples of high total to direct
emission rates, examples which are closely analagous to the hypothetical
Service sector discussed in the Introducﬁion to this report. As was the
case with the theoretical Service sector, the San Francisco Plastics &
Synthetics and Agricultural Chemicals sectors have direct emissions co-
efficients of zero. In spite of their direct coefficients, however, the
sectors rank second and third in the basin on the basis of total emission
coefficients. This phenomenon arises primarily due to the fact that each
of the two sectors purchases over half of its total supporting local pro-
duction from the Industrial Chemicals sector which has the basin's highest

total emissions coefficient.

The fifty principal sectors, ranked by total SOx emission coefficients,

each of the five economies are shown as follows:

California...... Table 20
San Diego0....... Table 21
South Coast..... Table 22
San Joaquin..... Table 23
San Francisco... Table 24

95
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Table 20

1976 CALLFORNIA EMISSION COEF#(CIENTS

SOX EMISSIONS IN TONS PER MILLION DOLLARS OF DEMAND

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

SECTOR DIRECT +INDIRECT +INDUCED HANK
13D WATER AND SANITARY SERVICES 12.6820 3843775 4243763 1 —*
A52 STIATE AND LQCAL GOVT ENTERPRISES 3461286 36s3442 404 8549 2
73 GUM AND HOOD CHEMICALS 25,7655 3249615 3646697 3 ¢
128 ELECLTRIC COMPANIES AND SYSTEMS 21.4304 2442145 270594 4 g
86 BLAST FURNACES AND BASIC STEEL PROD 11e3996 L7 7087 21.5344 5
71 INDUSTRIAL CHEMICALS 10,6774 17.3563 21,0014 -] R
122 WATER TRANSPORATATIDN 12,0258 17.2788 20. 6960 7 -
i AINSs NEC 10,0000 16,5942 19.7560 8 o
120 LOCAL TRANSIT AND INTERCITY BUSES 5e1132 1443993 18.3332 9
82 CEMENT AND CONCRETE PRODUCTS 9+3583 l4e 3224 1842818 10 n
72 AGRICULTURAL CHEMICALS 3.8729 12,7588 165279 il
36 __GREEHOUSE AND NURSERY PROOUCTS 846776 1046660 14+ 6346 12 -
13 CURN 6.8548 11.3205 14,3934 13
37 _EORESTRY AND FJSHERY PRODUCTS T4 1452 10,0729 14,0971 14
7 MISCe LIVESTOCK 440698 1003598 13. 8717 15
121 [RUCK TRANSPORTATION 7.3825 9.4313 13.2888 L6
74 PLASTICS MATERIALS AND SYNTHETIC FI « 0080 9.1298 12.8881 17
49 _METAL CCNTAINERS 20172 7.98535 12.0848 18
16 SORGHUM GRAIN 442661 Ba 7650 1148453 19
15 0QAlS 3,6429 Be 2944 113990 20 —_
6 SHEEPs LAMBS, AND WOOL l.1215 7.8594 10.9521 21
Al RICE 3.,5571 7.5825 10e 9246 22
4 CATTLE AND CALVES 11699 T7.7318 10. 7852 23 - o
77 __PAINIS AND ALLIED PRODUCTS 0o 70441 10,6897 24
93 METAL STAMPINGS ' 6o 4648 10. 6457 25
£ BRUILERS, CHICKENS AND EGGS 1.5754 1.2900 105481 26
39 METALS MINING 3.4035 7.0659 10.5340 21
R 51 _FABRICATED STRUCTURAL STEEL 0025 643939 10,5236 28
12 BARLEY 2.,7318 T.3152 10+ 4146 29 T T
1 _DAIRIES _ 2.2291 6008208 1062419 30
S CCTTUN 243040 Telb74 10.0811 31 T
871 _IRUN _AND _STEEL FOUNDRIES AND FORGIN +3871 549112 9.8636 32
S5 GThER FABRICATED METAL PROOUCTS «0232 546176 9e 7737 33
12 41 NEW CONSTRUCT, PUBLIC UTILITY 2.,0835 5.5097 9.7126 34
14 HAY AND PASTURE 1.3862 6ebl24 9. 6866 35 T
1 119 RAILROADS 30,6843 BeTl65 90 5031 E
8 APLARY PRODUCTS Oe 549555 Feb241 37
10 16  PETROLEUM REFINING AND RELATED PROD 340613 6e 3249 9+ 3228 38
€3 LGGGING CAMPS + SAWMILLS «5186 541830 9.2986 39
9 16 CLEANING AND TOILET PREPARATIONS 20029 544329 9.2875 40
92 SCREW MACHINE PRODUCTS Oe ke 9591 9.1932 41
8 — 3 TURKEYS_AND OTHER PQULTRY 6230 549307 91568 42
52 MEAT PRODUCTS 0054 5e 8669 9 1455 43
; i0  RHEAT 1.8687 5.6869 9.0354 44
29 SMGAR BEETS 2.419% 5.4516 B84 900% 45
s 64 MILLWORK, PLYWOOD + OTHER WDOD PROD 1s 1489 be 7794 848903 46
79 RUBBER AND PLASTICS PROODUCTS « 4493 448546 8.7785 47 B -
5 68 FAPER + PAPERBOARD PRODUCTS 27937 4.6974 8.7638 48 )
31 PGTATOES Lo 3871 4eB464 8.7530 49 o
. 55 GRAIN MILL PRDDUCTS +0235 5e2432 8.56093 50
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"SUX EMISSIGNS IN TONS PER MILLION DOLLARS OF DEMAND

Table 21

f' RANKING IN ORDER OF DIRECT + INDIRECT + [NOUCED EFEECTS
' - SECTUR DIRECT ¢INDIRECT +INDUCED RANK
92 wATER TRANSPORATVATION 78,0558 854 1600 85, 3694 1
471  LRLGS 55,4107 5646340 575142 2
97 ELECTRIC COMPANIES AND SYSTEMS 43,8899 44,3930 44, 8884 3
45 _GyH_ANU WOOD CHEMICALS .. _20.657% 23,1048 23,7375 4
43  ENGUSTRIAL CHEMICALS Ba 5606 11.5813 12,2323 5
_ Sk TRLuK TRANSPURTATION 98189 10,5824 11- 5936 6 e
58 BLAST FURNACES AND BASIC STEEL PRCD 9.139¢ 10.3857 1l.56686 7
55 CEMENT AND CONCRETE PRODUCTS 1.5030 9.90177 10,8228 8
9u  LUCAL TRANSIT AND INTERCITY BUSES 6.48¢07 8.2428 9.3390 S
.15  oREEHOUSE AND NURSERY PRODUCTS 6951712 7.8358 809299 10
16 FURESTRY AND FISHERY PRODUCTS 5.7287 be 6668 Ts 6331 11
44 AGRICULTURAL CHEMICALS 3.1051 6.2302 6. 7962 12
69 WATER AND SANITARY SERVICES le4363 5.4588 6.5585 13
L2h STAJE AND LOCAL GOVY ENTERPRISES 322856 4e 6731 5.9310 14
9 HAY ANO PASTURE lelll4 4.6398 5. 2766 15
B BAKRLEY 201902 4,0768 4.,7078 16
50 PEYRGLEUM REFINING AND RELATED PROD 2.454% 4.3870 4.7003 17
B 46 PLASTICS MATERIALS AND SYNTHETIC Fi = 0064 3.7335 4.3657 18
89 RAILROADS 240682 341649 401619 19
14 PLIAJUES 1.1121 2.6694 3.5695 20
13 STUNE + CLAY MIN & QUARRY 1872 2.,6292 3e5429 21
. T whEAT 1.4982 24 7406 3.4448 22
35 LLGGING CAHPS + SAWMILLS <4158 2.4790 3. 2650 23
415 nuSPLITALS 20280 202173 3.2515 24
57 MEISC STONE AND CLAY PRODUCTS +5083 2.2536 3.1092 25
118 AUNPROFET ORGANIZATIONS 0028 1. 6588 3.0827 26
1 CAIRIES la 7872 24621 32,0137 ri
2L NEw CONSTRUCT, PUBLIC UTILITY 1.6705 2.1948 2,9908 28
53  GLASS +6398 1.9369 2.8961 25 -
.. __13 CRIEU BEANS +1873 1.8961 2.8920 30
116 LThER MEDICAL SERVICES «2238 1l.5992 2.8614 EYY - T
LG6  HUJELS AND LODGING PLACES Oe 1+ 9551 24 8565 32
12 VEGETABLES .9082 1.1799 2.8817 33
2 11  CITRUS FRUITS «3922 1.8823 248000 34
49 PAINTS AND ALLIED PRODUCTS Oe 2. 1604 2.7127 35
e . Lo ALACLITRUS FRUITS « 6673 l.8381 2.7612 36
56 1AUNW AND STEEL FOUNDRIES AND FORGIN .310% 1.5741 2. 7251 37
0 ALY ECUCATICNAL SERVICES L6012 1.3525 2.6923 38
102 BAMKING AND FINANCIAL INTERMEDIARIE <0625 1.0151 2.6413 39
g 55 STKUCTURAL CLAY PRODULTS <5118 1.6282 245410 40
40 PAPER + PAPERBOARD PRODUCTS <6364 1.6818 Z2.3501 41
51 RUBBER AND PLASTICS PRODUCTS <3642 1. 5643 2.2780 42
36 PiLLWORK, PLYNOOD ¢+ OTHER wWOOD PRUD <9211 1.61€0  2.2287 43
; 48 CLEANING AND TOILEY PREPARATIONS +0023 1. 5964 2.2278 44 -
56 RAGIC AND TELEVISION BROADCASTING « 0499 1.0932 Z. 1841 L33 R
o . 2 uKGILERS, CHICKENS AND EGGS 1.2€31 1. 8654 2. 1429 46
56 FCLTTERY AND RELATED PRODUCTS .0338 1. 0315 2. 0850 57
s ... S5 LUKMUNICATION EXCEPT RADIO AND TV <0217 1.0193 L. 9671 48
22 NKEw LONSTRUCT, HIGHWAYS [ 8 «9998 1. 5646 49 -
. 28 CANNED AND FROZEN FOUDS «0519 L. 2848 L. 9603 50
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1976 SOUTH CULAST EMISSICN COSFFICIENTS
SUX EMISSIun> IN TONS PER MILLICN DGLLARS OF DEMAND

RANKING IN OKOER DF DIRECT + INDIRECT + INCUCED EFFECTS

.
Q{ﬁ—

SeCTOR CIRECT +INDIRECT +INDUCED RANK
116 ELECTRLIC CUOMPANIES AND SYSTEMS 38,4815 39,9595 40,5238 1
29  METALS MINING 31.1662 32.7242 33,4378 2
110 WATER TRANSPORATATION 12.0530 14. 6782 15.24501 3
74  BLAST FURNACES AND BASIC STEEL PROD 7.4975  9,5051 10.2110 4 o e
73 AISC STONE ARD CLAY PRODUCTS 7.389% 9.2344 10.0937 5
) 26 GREEHOUSE AND NURSERY PRODUCTS 11,9759 8.9296 9.9085 6 L e
27 FLRESTRY AND FISHERY PRODUCTS 6.5E7T5 1.7687 B.6114 7
12 CURN 6.3005 7.7346 8.3392 8
70 CEMENT AND CUNCRETE PRODUCTS 4.9179 7.1036 7.9%35 9
B 109 TRUCK TRANSPLRTATION 5.7627 6.9262  7.9C18 10
118 WATER AND SANITAKY SERVICES 3.0765 6.34175 71.3052 11
108 LUCAL TRANSIT AND INTERCITY BUSES 3.9913 5.3699 6.3544 12
32 STUN: + CLAY MIN + QUARRY 3.0907 5.0123 5.8526 13
T _MISCe LIVESTUCK 3. 7407 5.1790 5.6518 14
60 AGRICULTURAL CHEMICALS 3.5598 %.9605 5.578% 18
,,,,,,,,,,,,, 69  GLASS 3.3008  4.6326 5.5756 16 L
14 OATS 3,3483 4.7449 5,3285 17
107  RAILRUADS 3.2829 4.3854 5.2857 18
140 STATE AND LOCAL GOVT ENTERPRISES 2.8432 4.0065 5.1290 19
9 CUTTON 2.11717 4.4071 5,0072 20
13 HAY AdD PASTURE 1.2741 4.1419 4,1433 21
11 BARLEY 2.5109 441393 4.7454 22
23 SUGAR BEETS 2.2238 3.5723 4.3942 23
o 66  PETROLEUA REFINING AND RELATED PROD 2.4229 2.7073 4.1341 24 L
16 WALNUTS 1.9031 3.3084 4, 0874 25 -
36  NcW COWSTRUCTy PUBLIC UTILITY 1.9151 3. 0452 3.9598 26
71 STRUCTURAL CLAY PRODUCTS 1.681¢% 2.8676 3.7864 Z7
15 GRASS SkeD .9216 2.9955 3.6565 28 .
17 ALMONDS [.5141 2.785% 3,580 29
. _.2% PLTATOES 1.2749 247420 3.5606 30 _ S .
10 WHEAT 1.7176 2. 8255 3.4845 31 ' T
112 PlPELINc TKANSPURTATION L0259 2.6809 3.4546 32
1 OAIRICS 2. 0488 2.8367 3.30812 33
59 IMDUSTRIAL CHEMICALS 2422 2.3809 3.0586 34 ) . o
20 VLEGETABLES 1.0412 2.0720 3.0172 35
e 15 1HiUN AND STLEL FOUNDRIES AND FORGIN 1062  2.,1337 2,93 3¢ 0 -
18" RLNCITRUS FRUITS L7650 2.0726 2.9%4¢ 37— — """ “"++
30 CKRUDE PETHULEUM 1.5237 2.1365 2.92170 38
7T  METAL CONTAINERS L0065 2.1807 2.904% 39
) 19 CITRUS FRUITS JA49E 1.9866 2.8439 40
154 THOSPITALS . 0488 1.6064 TZJTITT nww
.21 DORIED BLANS e +2147 _ 1.8107 2.7126 42 ; —
81 MeTAL STAMPINGS 0. - 1.8358 2.6458 43
79 FABRICATcD STRUCTURAL STEEL L0013 1.8250 2.6240 44
2 DROILERSy CHICKENS AND EGGS 1.%480 FPEC 2.5370 4%
47 LUNFECTIINARY PRUDUCTS ) 1.1180 1.9190 2.5307 46 o
2287 MELONS T - - T L6331 1.5818 2.5271 &7 -
) 51 LUGGING CAMPS + SAWMILLS L4TEE 1.8910 2.5193 48 B o L
T UL3TT NONPRUFIT ODRGANTZATIONS™ 77 77 J0o0507 "1.2840 25027 T 49 )
125 HLTELS ANO LOUGING PLACES 0. 1. 8427 2.4779 50
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Table 23

1976 SAN JUAQUIN EMISSIUN COEFFICIENTS

" SuX EMISSIONS IN TONS PER MILLION DGLLARS OF DEMAND

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

SECTOR DIRECT +INDIRECT *INDUCED RANK

144 STAIE AND LOCAL GOVT ENTERPRISES 227.4393  230.0093 233.3719 1

122 WATER AND SANITARY SERVICES 201332 15405342 1574 3817 2

€6 wGUM AND wOOD CHEMICALS 66.5313  T0.8618  12.7T440 3

112 LCCAL TRANSIT AND INTERCITY BUSES 443214 5641285 59,7033 4

35 CRUDE PETROLEUM 3444472 3548263 3801220 5

___il5 AIR TRANSPURTATION 1407540 2241993 24,4783 6

114 WAIER TRANSPORATATION 446203  18.6980 2007632 7

139 UTHER MEDICAL SERVICES 15,4904 16,8584  20.1807 8

71 PETRULEUM REFINING AND RELATED PROD 2.3443 16,4101  18.0576 9

&4 INuLSTRIAL CHEMICALS 78894 1346150 15,7073 10

121 GAS COMPANIES AND SYSTEMS <0038 11,3133 12.9449 i

113 TRULK TRANSPORTATJON 602392 9.5962  12.5205 iz

&5 AGRICUL TURAL CHEMICALS 5.6674 10.4560  12.4438 13

M 8.0161 9.7821  11.8970 14

36 AMATURAL GAS + N.G. LIQUIDS 0. 9.6196 1L. 7127 15

_ 16 STKUCTURAL CLAY PRODUCTS 646295 8.3682 11.0911 16

18 FCLD, FEED GRAINS, NEC 4.7527 9.4093 10,9247 17

125 BAMNKING AND FINANCIAL INTERMEDIARIE 443242 602136 1002118 18

79 BLAST FURNACES AND BASIC STEEL PROD 5.4179 7.4152 9.3849 19

13 CLEN 342519 7.3818 9.2399 20

120 ELECTIRIC COMPANIES ARD SYSTEMS 20167 6.8001 8.6472 21

34 GREEHOUSE AND NURSERY PRODUCTS 441242 5.4583 84 3440 22

32 FCRESTRY AND FISHERY PRODUCTS 3.3959 54 4300 8. 0552 23

______ 16 _SLKLHUM GRAIN 2.0215 6.0727 1.9703 24

11 RILE 1.6906 5.1869 7.3335 25

119 KADIO AND TELEVISION BROADCASTING 344541 . 445092 70 2204 26

12 BARLEY 1.2984 5.3011 T 21581 27

15 GAlS 1.7314 5.4576 7.2094 28

128 HEAL ESTATE 1. 7502 5.5922 6.9910 29 -

- 27 SUGLAR BEETS B 1. 1499 4e 4644 6.9340 30
143 LThER FEDERAL GOVT ENTERPRISES 2.6913 3.5388 6. 8963 31 - -

9 CuITON 1.0950 S.1602 6.7168 32

IL1 KRAILRGADS 1.6473 3.9290 E. 7168 33

28  PUIATUES 26593 3.9959 606987 34

61 PLASTICS MATERIALS AND SYNTHETIC FI L0038 %.7323 6. 56188 35

10 whEAT .8881 444150 606043 36

7 N1SCe LIVESTOCK 1.9343 %.6383 625947 37

138 hOSPLTALS . 0329 3.2544 6.5512 38

24  VEGETABLES «538% 3. 7510 % %855 39

134 AuTGMOBILE REPAIR .0001 4, 1547 644325 40

140 ECUCATICNAL SERVICES < 0H0B 2. 8711 Be 465 51

26 MELONS 23274 3,5875 6.3135 42

14 HAY AND PASTURE . 6588 5.4219 €.3118 43

142 _FCST OFFICE 1.4033 2,1780 64 1654 44

25 CRIED BEANS L1110 3.2647 5.9753 %5

19 wALNUTS <9841 3.6733 5.9673 46

137 CLCTCRS AND DENTISTS <2890 2.1688  5.922% 37

23 FRLIT AND TREE NUTS, NEC +B64L 3.5582  5.8561 48

141 ALCNPROFIT ORGANIZATIONS L1950 2.0342 5. 789% %9

29  SwEET PCTATOES »1593 2.8226 5.7587 50
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1976 SAH FRAWCLSCO EMISSION COEFFICIENTS

SUX EMISSIGNS IN TORS PSR MILLINN DOLLARS NF DEMAND

RAMKING IN ORDER OF DIRECT + INDIRECT + INCUCED EFFECTS

o , - } . - -
' SECTIX DIRECT +INDIRECT +INCUCED RANK
55 INDUSTRIAL CHEMICALS 39.2262  48.8309  49.4538 1
58 PLASTICS MAYERIALS ANO SYNTHETIC FI -0074 17,1483 17.789¢6 2
56 AGRICULTURAL CHEMICALS L0101 16,9544 17.5906 3
11¢  ELECTRIC CGMPANIES AND SYSTEMS 9.5376 12,1013 12.5566 4 . ) o
57 GUM AND WOGD CHEMICALS 42032 11.1972  11.8331 5 -
6L PAINTS AND ALLIED PROBDUCTS 0. 10,7121 11.3520 6
1L CURK 6.3536 10.3971 10.9580 7
23 GREEHUUSL AND NURSERY PRODUCTS 8.0432 9.5745 10,4481 8
136 STATE AND LOCAL GOVT ENTERPRISES €.6965% 8.2813 9.3040 9
... l06 WATER TRANSPURATATION 5.6488 8.4805 91541 10
24  FGRESTAY AND FISHERY PRODUCTS 646229 8.0254 8.8122 11
. 14 SUGRGHUH GRAIN 3.9542 8,1886  8.7854 12
il4 WATER ANU SANITARY SERVICES 2.4884 7.6394 8.4106 13
13 GATS 3,3765 7.4178 7.9617 14
60 CLEANING AND TOILEY PREPARATICNS .0026 7.1357 7.7990 15
_ _.lo_ BARLEY S 2.5321 6.7423 7.3073 16
66 CEHMENT AND CUNCRETE PRODUCTS 4.2053 £.4054 7.1953 17
.62 PETROLEUM REFINING ANO RELATED PROD 4.2185 6.7726 7.0702 18
12 HAY AND PASTURE 1. 2849 5.7664 6.3467 19
105 TRUCK TRaNSPLRTATION 4,0335 5.1811 6.0643 20
200 SUGAR BIETS 2.2426 5.1528 5.9118 21
_ 104 LUCAL THANSIT AND INTERCITY BUSES 2.7937 4.9224 5.7825 22 _
9 WHEAT 1.7321 4.6276 5.2372 23
63 RUBBEK AND PLASTICS PRODUCTS 1.6506  4,4960 5.1308 24 .
26 HMLTALS MINING 2.6494 4.4087 5.0791 25
15 WALKUTS 1,9192 442224 4,938l 26
7 M1SC. LIVESTGCK 3.7722 4.5174 4.9108 27
.59 DRUGS _.__s0329 _ 3.71780 4.5715 28 }
16 ALMLNUS 1.5269 3.7242 4.4%36 29
.65 _GLASS 1. 7750 3.5769  4.3979 30 . e
18 VEGETABLES 1.0500 3.2880 4.1520 31 )
21 PUTATOES 1.2857 3.3968 441396 32
17 NONCTTRUS FRUITS L7114 1.327% §.1152 33
2o 32 NEW CONSTRUCTs PUBLIC UTILITY _1.9312 2.8240 3.6237 34 . o o . _
68 POTT:RY AND kclATED PRODUCTS L0328 2.5900 3.4581 35
e 103 RAILRUADS _— 1.4921  2.5241  3.3482 36 . .. S i
19 DRIED BcANS 22165 2.4787 3.2985 37
. 22 _SAFFLUWER S T602 2,4147 3.0796 38
52 PAPER + PAPERBOARD PRODUCTS 23504 2.352% 3.043¢ 39
9o L OAIRTES 400661 2.5627  3.0303 40 - —— -
65 HISC STUNE AND CLAY PRODUCTS 24935 2.72318 2.9686 31
4 . .. 36 URUNANCE *+ GUIDLD MISSILES . »1%0}  2.0735 _ 2.8735 42 . .
29 STONE # CLAY MIN + QUARRY .1817 1.9439 2.7119 43
, 40 MILLWORKy PLYWADD + OTHER WOOD PROD 1.0649  2.1266 2.7051 44 .
96 MISC cLeCTRICalL PROBUCTS . 0013 17667 2.55%] 55
N _LOL  CLuCCS AND SCIENTIFIC EQUIPMENY 0023 1.6743 2.5393 46 — e
&7 STRUCTURAL CLAY PRODUCTS S5027 I.729% 2.5177 47
. 33 NiW CUNSTRUCT, HIGHWAYS 0. 15675 2.43%8 48 o i
c T 70 BLAST FURNACES AND BASTC STEEL PROD C.0564 71,7013 2,354 49 - B
27 CRUDEc PcTRLLEUM 5105 1.6011 2.3310 50




(c) Nitrogen Oxides

The principal sectors ranked according to total emission coefficients
of nitrogen oxides are shown in Table 25. As can be seen from the Table
the transportation sectors are prominent. The Truck Transportation and
ILocal Transit & Intercity Buses sectors place in the top ten sectors state-
wide and in each of the four basins with the notable exception of the Truck
Transportation sector in the San Francisco basin. Railroads also place in
the ten principal sectors in four of the five cases, ranking eleventh in
the San Joagquin basin. Air Transportation ranks first in the San Joaquin

basin and eighth in the San Diego basin.

Several non-transportation sectors are also prominent among the
principal sectors. Forestry and Fishery Products appears in the top ten
in each of the five cases. The State & Local Government Enterprises and
the Water & Sanitary Services sectors appear among the principal sectors in
each listing, save for that of San Diego where they rank twelfth and four-
teenth respectively. The Corn sector, ranked seventh statewide, places

sixth in the South Coast and San Francisco basins and tenth in the San

Joaquin.

The Air Transportation sector in the San Joaguin basin has the
highest NOXx emission rate of all sectors. Its coefficient of 281.9 tons
per million dollars of production for final demand significantly exceeds
the second ranked coefficient of 225.0 associated with the Local Transit
& Intercity Buses sector in the San Francisco basin. Overall, the sectors

of the San Joaquin basin again display the highest coefficients.

The fifty principal sectors, ranked by total NOx emission ccefficients,

in each of the five economies are shown as follows:

California ..... Table 26
San Diego ..... Table 27
South Coast ..... Table 28
San Joaquin ..... Table 29
San Francisco ... Table 30

101
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Table 25

Nitrogen Oxide Emission Coefficients Ranking - 1976
Direct Total
* Pagion | I-O Sector Name ?:i;;%on iii;:?on Rank
ro- (Tons/$10%)] (Tons/s10%)

Calif. | 121 |Truck Transportation 70.3 87.6 1
120 {Local Transit & Intercity Bus. 49.6 68.0 z

-8 (Food, Feed Grains, nec. 32.5 51.8 3

152 |State & Local Gov. Enterprises 40.7 51.4 4

130 |{Water & Sanitary Services 9.6 47.3 5

37 {Forestry & Fishery Products 25.8 37.4 €

13 jCorn 22.9 34.4 7

119 |Railrcads 23.6 34.3 8

32 jCement & Concrete Products 15.6 33.6 9

7 |Misc. Livestock 8.7 28.0 10

San 91 ITruck Transportation 169.2 180.7 1
Diego 20 jLocal Transit & Intercity Bus. 119.4 124.2 2
47 {Drugs 74.5 77.9 3

27 {Electric Companies & Systems 37.6 39.6 4

92 (Watexr Transportation 32.4 39.0 5

16 |Forestry & Fishery Products 22.0 25.8 6

89 |Railroads 15.4 i9.9 7

83 |Air Transportation 14.2 17.9 8

55 IStructural Clay Products 9.2 13.4 S

122 |Dummy Industries 0.0 11.5 10

N

1oz




Table 25 (Contd.)

Direct Total
Region ;;0 Sector Name ggi;;fon . ggiz;fon Rank
i (Tons/$10 )| (Tons/$10°)
South 109 | Truck Transportation 55.5 65.3 1
Coast 108 | Local Transit & Intercity Bus. 39.1 46.0 2
116 | Electric Companies & Systems 28.7 . 31.7 3
27 | Forestry & Fishery Products 24.5 28.0 4
107 | Railroads 21.9 25.8 5
12 { Corn 21.7 24.8 6
118 § Water & Sanitary Services 7.0 21.2 7
140 | State & Local Gov. Enterprises 15.9 20.0 8
110 | Water Transportation 11.0 17.0 9
70 | Cement & Concrete Products 8.7 16.2 10
San
Joaquir} 115 } Air Transportation 272.7 281.9 1
144 § State & Local Gov. Enterprises 139.9 l46.6 2
76 | Structural Clay Products 122.7 129.4 3
34 | Metals Mining 105.3 112.1 4
122 {Water & Sanitary Services 2.8 101.0 5
113 J Truck Transportation 78.6 92.5 6
112 } Local Transit & Intercity Bus. 55.4 92.2 7
18 | Food, Feed, Grains, nec. 19.8 26.7 8
32 | Forestry & Fishery Products 15.7 21.1 ]
13 } Corn 13.9 20.4 10

l103.




Table 25 (contd.)

Direct Total
Region ;;0 Sector Name gg:;;Ton . gizizfon Rank
- (Tons/$10 )| (Tons/$10 )

San 104 }Local Transit & Intercity Bus. 213.6 225.0 1
Franc. 136 [State & Local Gov. Enterprises 41.5 45.2 2
114 {Water & Sanitary Services 0.1 26.5 3

24 |Forestry & Fishery Products 23.2 25.9 4

112 }jElectric Companies & Systems 22.7 24.5 5

11 §jCorn 20.5 23.2 6

137 ] Dummy Industries 0.0 18.6 7

14 ]} Sergum Grain 12.7 15.7 8

103 fRailroads 10.9 15.7 9

13 }oats 10.6 13.3 10

104
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" 1976 CALIFGRNIA EMISSION COEFFICIENTS

NGX EMISSIONS IN TONS PER MILLION DOLLARS OF DEMAND

Table 26

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

SELTUR DIRECT ¢INDIRECT +INDUCED RANK

121 JkuCK TRANSPORTATION 70,2863 BU.9568 BT.5596 1

12U LLCAL TRANSIT AND INVERCITY BUSES 49,5808 61.2995 68,0330 2

18 FCoD, FEED GRAINS, NEC 32,5000 4643681 51. 7800 3

152 _STAIE AND LOCAL GOVY ENTERPRISES 40,6574  43.Tiu9 5144317 4

130 WAIER AND SANITARY SERVICES 9.5662  40.4266 47,2712 5

31 _FORESTRY AND FISHERY PRODUCTS 25,8255 30,5188  37.4068 6

13 CLRN 22,9050  29.1628  34.4225 7

119 RAILROADS 23,5513  27.814%4  34.2958 [

82 LEMENT AND CUNCRETE PRODUCTS 15.5923 2608109 33,5880 9

,,,, 7 P1SCe LIVESTOCK 847209 22,0384 2840496 L0

128  ELECTRIC COMPANIES AND SYSTEMS 19.5296  22.8t49 27, 6316 il

16  SLRGHUM GRAIN 14,1973 19.9903  25.2€27 12

15 GAlS 11.8571 18.4288  23.7429 13

11 KICE 1142508 1721769 22,8574 14

4 CATTLE AND CALVES 2.5065 17.4566 22.6830 [

6 SHEEP, LAMBS, ANU wOOL 1.4642 17.0554 2243492 16

L DAIRIES 5.0168 15,4642 21, 3200 17

_ 2 ERUILERS, CHICKENS AND EGGS 1.1902 15,2185 2047952 18

12 BAKLEY 8.7970 14.8635 20,1686 19

3 _APlARY PRODUCTS 24145 14,1950 20,1321 20

52 MEAT PRODUCTS 0. 14,1803 19.7922 21

122 wATER TRANSPURATATION 606921 13,4233 192724 22

3 TuRKEYS AND GTHER PUULTRY L2476 13.62565 19.1484 23

_ 47 NEw CONSTRUCT, PUBLIC UTILITY 6.7595 11.7744 18,9684 24

55 GRAIN MILL PRODUCTS <0014 12,9758 18,7376 25

83 STRUCTURAL CLAY PRODUCTS 7.8849 11.7498 18,6171 26

€3 LLGGING CAMPS + SAWMILLS « 0597 11. 1159 18,1605 27

. 9 CLLITGN T.1976 12.9188  17.9402 28

10 whEAT 6.0438 11.8662 17.5974 29

B 2% __SuwGAR BEETS T.7972 1le28£4 17,1895 30
154 UULMMY INDUSTRIES 0. 10.6769 16.9952 31 - -

53 DAIRY PRODUCTS 0005 10,3667 16.5082 32

5 KGGS 28333 11.1932 16,2501 33

12 20 wALNULTS 6.8988 103422 15,9730 34

72 AGRICULTURAL CHEMICALS 2.388¢ 59,4720 15.9234 35

R 31 PLIATOES _ 4,2903 9,0337 15,7204 36

54 LANNED AND FRUZEN FUDDS 0014 S.0846 15.5290 37 -

1% HAY AND PASTURE 3,860 10,1587 15.4207 38

56 BLAST FURNACES AND BASIC STEEL PROD 2.2863 8.8000 15,3484 39

<4 FHULIT AND TREE NUTS, NEC 643636 19,6645  15.3166 40

49 NEW CCNSTRUCT, HIGHWAYS de 71773 14.3078 41

6 e 25 vEGLETABLES _3.8964  1.5588 14,2505 42

71  INUUSTRIAL CHEMICALS 2.5711 T.9176  14.1568 43

led ALK TRANSPORTATION 4.,4868 8.0925 13.9112 44

85 HKMISC STCNE AND CLAY PRODUCTS 1.814G 6.8608 13. 7491 45

T4 PLASTICS MATERIALS AND SYNTHETIC FI 1e2430 7. 1805 13,6133 46

53 METAL STAMPINGS 1.2952 6.4322 13.5884 47
5o €1 ALMCNDS _4s6435  7.9214  13.5446 48 _

36 GREEHOLSE AND NURSERY PRODUCTS 3.7722 6.6762 13,4691 49

by KETAL CGNTAINERS . 1902 6e38856  13.4053 50
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Table 27

1976 SAN DIESC EMISSION COEFFICIENTS

NG EMISSTONS IN TONS PER MILLION DULLARS OF DEMAND

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

e . - — - 1
SELTCR DIRECT +INDIRECT +INDUCED RANK sh
§1 THKLCK TRANSPORTATION 16942341 17847503 180.6798 i ®
G0 LUCAL TRANSIT ANY INTERCITY BUSES 109,37968 12241215  124,2131 2
41 OKUGS 7445355  16e24%9 1729243 3 ‘
G7 _ELECTRIC COMPANIES AND SYSTEMS 3746473 3Be 6454 395906 4 .
92 wATER TRANSPORATATION 3243600 37.6488 39,0024 5
B} __ 16 FULRESTRY AND FISHERY PRODUCTS 22.0LU4 23,9082 25,7532 & .
85 RAILRUADS 15,3895 17.9532 19.8557 7
_ 93 AlR TRANSPORTAT[ON 14415489 1642012 17.8585 8 o
55 STRUCTURAL CLAY PRODUCTS 9.2157 11a4970 13c 4254 ]
_ 122 _OLKMY INDUSTRIES 0e 1042846 1144965 10 o o
¥ BARLEY Te4974 10.1560 11.3598 il
.12 SIATE AND LOCAL GOVT ENTERPRISES 448729 6.9579  Y9.3980 i2 2
59  awATER AND SANITARY SERVICES 14712 7.1263 942245 13
2l  MEW CCNSTRUCT, PUBLIC UTILITY 507950 7.3082 8238271 14
7  whEAT 5.1509 7.0802 B.%4239 15
9 _HAY AND PASTURE 342949 1.1686 18,3835 16 B
35 LUGGING CAMPS + SARMILLS +0508 6.1699 7.6773 17
ol CAIRIES 442757 625303 7.5828 18
S4 CEMENT AND CONCRETE PRODUCTS «0550 5.6827 104288 19
14 PLIAIDES 3.6565 5,6231 743405 20
15 GREEHUDUSE AND NURSERY PRODUCTS 3.2149 4.7793 648668 21
28 CANNED _AND FROZEN FOODS 200k2 5¢ 4420 6o 71308 22
12 VEGETABLES 3.3208 447391 6. 7077 23
,,,,, _ B3 _uLLASS o 245622 4,6261 6. 4569 24 .
58 BLAST FURNACES AND BASIC STEEL PROD 1.948% 5.023% 6.3226 25 - T -
57  MI3C STONE ANL CLAY PRODUCYS 2.1212 446543 £e 2B70 26 . S -
44 AGRICULTURAL CHEMICALS 2.0357 5.1061 62 18560 27
... 43 _INOUSTRIAL CHEMICALS 21913 4.8720 _ é.1141 28
L1%  FLCST OFFICE . 1091 3.1718 6.0186 29 -
. 10 AUNCITRUS FRUITS _. 2s2134  3.,9552  5.7166  30_
22 NEw LONSTRUCT, HIGHWAYS 0. 3.5622 5.4031 31 T T -
46 _PLASTICS MATERIALS AND SYNTHETIC Fl 1.0594 3,8300 5. 0363 32
115 HUSPITALS L0503 2. 6448 %.9320 33
1l CIIRUS FRUITS . Le2481 362170 4.9681 34
118 MNCNPROFIT ORGANIZATIONS 0110 1.9878 4. T047 35 -
.13 URIED BEANS + 64170 2. 8044 447046 36
10z BANKING AND FINANCIAL INTERMEDIARIE « 1050 1.5298 45 6325 37
1B STuWE ¢ CLAY MIN + QUARRY 4128 2.8298 445731 38
45 GUM AND WODD CHERICALS L7851 3. 3446 7. 5517 39
_Ll6_ LIHER MEDICAL SERVICES 024170 20261 4o 4344 40
Ll7 ELULATIONAL SERVICES . 04563 1.B40D2 443967 41 _
106 HKLUIELS AND LUDGING PLACES - 0136 205730 402928 42
53 IRLW AND STEEL FOUNDRIES AND FORGIN L2297 T 2L,618277 &,2811 %3
63 HETAL STAMPINGS 1.1038 27232 4e L260 44
19 NEw COWSTROCT, RESIDENT 1.0310 Z.3550 %.0L35 K3
4 LAITLE AND CALVES 241362 3.5019 3.9599 46
56 PLTYERY AND RELATED PRODUCTS J1l673 1L 8593 I8 &1TT
50 PETRULEUM REFINING AND RELATED PROD 1. 1205 3.2518 3.8495 48
49 PAINTS AND ALLIED PRDDUCTS L0092 T T 2,568 T T 3.7359 45 - B -
96 RALIU AND TELEVISION BRUADCASTING 20423 le6366 3, 7181 50
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TUURUX EMISSTIUNS IN TONS PER MILLION DOLLARS OF DEMAND

1976 SUUTH LLUAST EMISSICH CIEFFICIENTS

Table 28

RANKING IN ORDER OF DIRCCT + INDIRECT + INILUCED EFFECTS \

SECTOR CIRECT +INDIRECT +INDULED RANK 2
109 TRUCK TRANSPURTATION §5.4617 63.3918  €5.2785 1 o
105 LUCAL TRANSIT AND INTERCITY BUSES 39,1234 44,1261 46,0298 2 ,
116 ZLZCTRIC COMPANIES AND SYSTEMS 28.66671  30.6022  31.6934 3
21 FGRESTRY AND F1SHERY PRODUCTS 26.4637 26,2541  271.9997 4 .
107  RAILROADS 21,9293 24.0271  25.7681 5
12 CORM 21,6972 23.6501 24,8191 6 .
118 WATER AND SANITAKY SERVICES 6.9760 19.3692  zl1.2213 7
140 STATE AND LOUCAL GOVT ENTERPRISES 15.9307  17.7822  19.9529 8 o
110 WATLR TRANSPURATAT IDN 10.9538  15.5264  17.0191 9
70 CEMENT AND CONCRETE PRODUCTS 8.7002 _ 14.5446  16.1688 10 "
14 O0ATS 11.2319  13.1921 14,3207 11 :
Il BARLEY 8.3331  10.5025  11.6746 12 o
7 @1SC. LIVESTUCK B.2611  10.4212  11.3355 13
23 SUGAR bEcTS 7.3860 9.0729  10.6623 14
36 WEW CUNSTRUCT, PUBLIC UTILITY 6.4410 8.7625 10.5313 15
_______ 9 __CGTTON 6.8180 9.3092 10,4697 16
16 WALNUTS 6.5350 8. 2642 9.7707 17
29 METALS MINING 6.3112 7.8861 9.2662 18 _
69 GLASS 5.1223 7.3418 9.1653 19
74 _BLAST FURNACES AND BASIC STEEL PROD 4.3087 7.4066 8.77117 20
10 WHEAT 5.7251 7.4725 B.7467 21
33 CHEM_* FERT MINEKAL MIN 5.2794 6.7795 8.4445 22
1 DAIRIES 4.75213 6.9875 8.0405 23
13 HAY AND ?ASTURE 3.6621 6.7263 7.9280 24
17T ALMINDS %.3986 6.009% 7.5228 25
71 STRUCTURAL CLAY PRODUCTS 3.6302 5.7253 7.5022 26
24 PLTATOES 4. 06%1 5. 8441 74271 27
o 73 MISC STONE AND CLAY PRODUCTS 2.9644 5.6057 7.2675 28
20 VEGETABLES 3.6910 5.2153 7.0431 29
20 GREEHBUSE AND NURSERY PRODUCTS 3.5733 5.0047 6.8976 30
15 GRASS SEZD 2.7468 5.3879 6.6660 31
141 DUHMY INDUSTRIES 0. 4. 8842 6.2654 32
%3 CANNED AD FROZEW FIODS ~0009 %.6736 ©.0622 33
B 11k AIR TRANSPORTATION 2.4571 4.3587 5.9475 34
18 TNONCITRUS FRUITS 2.5268 4.1587 5.8257 35
37 NEW CUNSTRUCTy HIGHWAYS 0. 3.9475 5.7968 36
22 MELGNS 2.3601 3.8414 5.669% 37
51 LOGGING CAMPS + SAWMILLS .1478 3.9780 5.1929 38
52 PLASTICS MATERIALS AND SYNTHETIC F1 1.6566 3.7371 %.9289 39
138 PULST LFFiCE .3565 2.4428 4.9097 40
a 19 CITRUS FRUITS 1.3879 3.2010 4.8589 41
77 METAL C(UNTAINERS - 4992 3.3919 4.8303 42
34 NEW CuNSTRUCT, RESIDENT 1.1459 3.0259 4.7511 %3 “f
32 STUME + CLAY MIN + QUARRY .6501 3.0337 4. 6587 44
31 RATURAL GAS + N.G. LI1QUIDS 2.3443 3.4588 G.€224 45
136 E£DUCATIUVAL SERVICES L1191 2.2122 4.44¢4 46
11z PIPEL TNc TRANSPORTAT I[ON L1469 2.9278 4-4241 L7
134 HUSPITALS -2207 2.2669 4.4160 48
21 URTED BEANS KT 2.6540 4.3981 49
135 UTHER MeD]CAL SERVICES L8074 2.1457 4.3044 50
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Table 29
1976 SAN JUAGUIN EMISSION COEFFICIENTS T T T
NOX EMISSICNS IN TUNS PER MILLION DOLLARS OF DEMAND T T h T
RANKING I[N ORDER OF OIRECT # INDIRECT + INDUCED EFFECTS
SECTUR DIRECT +INDIRECT +INDUCED RANK
115 ALK TRANSPORTATION 272.6840 279.2609 281.9075 1
144  SYATE AND LOCAL GUVI ENTERPRISES 139.9289  142.7276  146.,6327 2 *
76 STRLULTURAL CLAY PRODUCTS 122.6598 126+2433 129.4054% 3
34 KETALS PBINING 10502676 10946552 11241113 4
122 WATER AND SANITARY SERVICES 2.8293 97.6873 10049942 5 —
113 _ TRULK TRANSPURTATION . 18,6018 89,0813 92,4774 3
112 LCLAL TRANSIT AND INTERCITY BUSES 55,4467 88, 7581 92.2128 7
Ly FCLU, FEED GRAINS, NEC 19,7640 2449194 26,6792 8
32 FCORESTRY AND FISHERY PRDDUCTS 1507051 18,0286 21,0713 9
13 _LLEN 13:9291 18.216% 20,3742 10
111 RALLROADS 13,5745 17.0186 20,2559 1l
45 CRUDE PETROLEUM 154412 Lbe 8744 19.5404 12
51 SLGAR 4.5797 L4.6348 17. 1654 13
114 WATEK TRANSPORATATION 2436417 13+ 3281 15, 7265 L4
16 SLKGHUM GRAIN 8.6337 12.9067 15.1105 15
15 _LEMENT AND CONCRETE PRODUCTS 844517 1145303 L44 6956 16
71 PETKCLEUM REFINING AND RELATED PRUD 352 1242939 1442071 17
120 _ELECTRIC COMPANIES AND_SYSTEMS 5,8075 1144920 13,6372 18
1L RILE t.8418 10,8475 13,3404 19
15 CAJS 7,2106 11.0732 13.1075 20
139 CThHER MEDICAL SERVICES T.0916 8.08314% 12,6897 21
1 MISCe LIVESTDCK 5.3034 1043674 1246394 22
12 BARLEY 5.3497 9.7673 11.9819 23
_ . _l42 PLST OFFICE 3.1314 6s 5436 Lla 1742 24
1 LAIRIES 340509 8016882 10.7292 25
27 SLLAR BEETS : 4. 1416 7.7363 10. 6042 26
145 OukMY INDUSTRIES 0. 8.8658 10. 3824 27
10 whEAT 3.6754 7.8312 10,3737 28
128 KEAL ESTATE 5.5507 B.6226 10.2470 29
9 _CLTIGN _ 443770 843329 L0, 1407 30
€5 AGRICULTURAL CHEMICALS 3,2337 71.5478 9.8563 31 o T
140  EUULAT IONAL SERVICES 2,9223 545479 9. 6652 32
41 NEw CONSTRUCT, PUBLIC UTILITY 4. 1349 6.9395 G.6461 33
125 UANKING AND FINANGIAL INTERMEDIARIE 3.0145 449448 9.5879 34 )
19  WALNLTS 441953 648713 9. 5354 35 T -
4 GLAITLE AND CALVES 1.5242 Te4552 9. 3180 36
28 PLTATOES 2.6050 640899 9. 2241 37
i2)l  GAS CCMPANIES AND SYSTEMS 00468 17,2886 9.1834% 38
23 FRUGIT AND TREE NUTSs NEC 3,8699 644832 9. 1518 33
47 DAIRY PRODUCTS 22302 6o 1204 8. 83175 40
4G GKALN MILL PRODUCTS .3989 6.6839 8.8265 41
~ &4 INUDUSTRIAL CHEMICALS L6654 56,2889 B.7187 42
14 HAY AND PASTURE 2. 3510 7 E.4941 8. 6819 53
&  SEEEP, LAMBS, AND WOOL « 8904 6.8871 Bs 6697 44
75 BLAST FURNACES AND BASIC STEEL PROD 1.3903 6e 2905 B8.5778 [3]
24 VEGETABLES 243695 5.3558 8.5316 46
36 NATURAL GAS + NoGs LIQUIDS T L4468 b 1216 8.4827 47
42 WEm CCNSTRUCTy HIGHWAYS o Da ] 541925 Bo 4731 48
48 CANNED AND FRUZEN FUODS LT85T 5.90680 8.2826 49
46 MEAT PHRGOUCTS 20017 Ee3T44 841856 50
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'197¢ SAN FRANCISCO cMISSION COSFFICIENTS
" NUX EMISSILNS IN FONS PER MILLION DOLLARS OF DEMAND

e

RANKING IN CKDER OF DIPFCT + INDIRECT + INCUCED EFFECTS

- — S ']
SECTDR DIRECT +INOTRECT +INDUCED RANK ot
104 LOCAL TRANSIT AND INTERCITY BUSES 213.5780 222.8917 224.9815 i
136 STATE AND LUCAL GOVY ENTERPRISES 41,4944 42.7174 __ 45.202¢ 2
114 WATER AND SANITARY SERVICES L0559 24.6267  26.5C06 3
24 _FORESTRY AND FISHERY PRUDUCTS 23,1538 23,9625  25.8143 4
1127 ELECTRIC CLMPANIES AND SYSTEMS 22,6790  23.4127  24.5190 5
1L _CCRN 20.5354  21.8446  23.2073 6
137 "DUMMY TWOUSTRIEGS 0. 16.9846  18.5944 7
1% SORGHUM GRAIN 12,7285  14.2864  15.6879 8
1063 RAILRGADS 10.9271  13.6791  15.6815 9
.13 DATS 10,6305  11.9674 _ 13.2889 10
10 BARLEY 7.8869 9.3958  10.7685 11
20 _SUGAR BEcTS 6.9905 8.2280 10,0722 12
7 MISC. LIVESTULK 7.8187 8.8164 9.7725 13
77 METAL STAMPINGS 6. 4556 7.4352 9.2019 14
15 WALNUTS 6.1851 7.%033 5.1425 15
32 NEW CONSTRUCT, PUBLIC UTILITY 6.0961 6.8513 8.7945 16
9 WHEAT 5.4185 6.5852 8.0666 17
B 12 _HAY _AND PASTURE 1,4661 5,7942 1.2043 18
16 ALMONDS 4,1631 5.2899  1.0378 19
21 PUTATOES 3, 8465 5,1034  6.9083 20
18 VEGETABLZS 3.4933 4.5249 6.6243 21
23 _GREEHDUUSE AND NURSERY PRDDUCTS 3.3819 5.0676 6.1903 22
1 OAIRIES 4.4978 5.0267 8.1631 23
_ 131 OTHER MEDICAL SERVICES 2,1030 3.4659 5.9318 24
106 WATER TRANSPORATATION 1.4570 4.0020 5.6386 25
107 __AIR TRANSPOURTATILN 2.1158 3,7091 5,4721 26
17 NONCITRUS FRUITS 2.3915 3.530% 515563 27
117 BANKING AND FINANCIAL INTERMEDIARIE .8939 2.3788 5.4411 28
57 GUM AnD wOGD CHEMICALS 2.3807 3. €009 5.14€1 29 -
22 SAFFLUWER 2.2770 3.3105 4.9246 30
130 THOSPITALS L4287 2.3063 4.7443 31 i -
135 JTHER FCDERAL GOVT ENTERPRISES 1.4747 2.0582 4.5258 32
66 CEMCNT AND CONCRETE PRODUCTS T.2977 2.5787 %.4980 33
v TL IRON AND STEEL FGUNDRIES AND FORGIN .8907 2.7247  4.4784 34 _ o
133 NONPRUFIT ORGANIZATIONS L0939 1.6532  4.3777 35
o 134 PGST UFFICE .9286 1.4431 4.2819 36 .
132 EDUCAT IONAL SERVICES L1596 1.6745 4.2547 37
“ 56 AGRICULTURAL CHEMICALS 1.2776 2.6466  4.1924 38
121 HOTELS AND LODGING PLACES L1155 2.3383  4.1592 39
. 111 RADIU AND TELZVISION BROADCAST ING L3603 1. 9684 4.1360 40
129 DGCIORS AND DENTISTS ~€539 I.3875  4.1109 %1
. .10 BLAST FUKNAC:S AND BASIC STEZL PROD -9657 2.5046  4.1€05 42
19 ORTED BLARNS . 6806 2.0938 4.0907 43
118 INSURANC 0002 1.£660  4.0585 44
106  PIPEL INE TRANSPORTATION 21390 2.093% 3.7929 %5
.. _120 REAL STATE _ 1.6460 2.6552 3.7549 46
30 NEW CUNSTRUCT, RESIDENT 1. 0846 1.7035 3.6500 &7
s _ . _.59 DRUGS .520¢ 1.6983 3.6262 48 -
147 MOTION PICTURES L0162 1.7902 3.6253 %9
65 GLASS .5924 1.6178 3.6127 50




(d) Hydrocarbons

The hydrocarbon emission coefficients for the statewide economy and
for the econocmies of the four air basins are shown in Table 31, Although
the transportation sectors are not as prominent as they are in the case of
nitrogen oxide emissions, they are nevertheless important among the sectors
with the highest emission rates of hydrocarbons. Local Transit & Intercity
Buses appear in the lists of all five economies, placing first in the San
Diego and South Coast basins. Pipeline Transportation and Truck Transport-
ation also appear among the principal sectors statewide and in the San Joaguin
and San Francisco basins. Air Transportation, which ranks first in the San

Joaquin basin, is also one of the principal sectors in the San Diego basin.

Prominent non-transportation sectors include Plastics Materials &
Synthetics, Drugs, Crude Petroleum, and Agricultural Chemicals. Each of
these sectors ranks among the top ten sectors statewide and among the ten
principal sectors in three of the four basins. The Ship and Boat Building
and Repair sector is another conspicucus sector. It is among the principal
ten sectors statewide and in the South Coast and San Francisco basins and
places eleventh and ninteenth, respectively, in the San Diego and San

Joaquin basins.

The Local Transit and Intercity Buses sector in the San Diego basin
is the sector with the highest emissions coefficient. The rate of 688.7
tons of hydrocarbons per million dollars of production for final demand
exceeds slightly the next highest coefficient of 657.6 tons associated with
the Air Transportation sector in the San Joaguin basin. With the exception
of the top ranked sector, the sectors of the San anquin basin have higher

coefficients than correspondingly ranked sectors in the other three basins.
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Table 31

Hydrocarbon Emission Coefficients Ranking - 1976
Direct Total
Region ;;0 Sector Name gzzzzfon g?:;;?on . Rank
* (Tons/$10 )| (Tons/$10 )

Calif. | 124 | Pipeline Transportation 224.3 239.5 1
| 120 { Local Transit & Intercity Bus. 82.7 100.1 2

121 | Truck Transportation 70.3 95.1 3

74 | Plastics Materials & Synthetics 64.5 91.1 4

75 | Drugs 69.6 91.0 5

41 | Crude Petroleum 56.9 72.3 6

72 }Agricultural Chemicals 36.6 62.6 7

42 I Nat. Gas & N.G. Liquids 20.6 51.6 8

78 | Petroleum Refining 4.8 47.5 9

115 | ship & Boat Building & Repair 28.7 46.7 10

San 90 | Local Transit & Intercity Bus. 681.9 688.7 1
biego | 47 | prugs | 120.2 125.2 2
53 | Glass | 106.3 110.6 3

46 | Plastics Materials & Synth. 101.3 105.7 4

111 | Auto Repair ' 42.6 47.1 5

44 | Agricultural Chemicals 38.9 42.4 6

122 } Dummy Industries 0.0 34.3 7

93 | Air Transportation 25.9 31.3 8

100 | Wholesale Trade 15.7 21.2 9

107 jPersonal & Repair Services 15.1 21;0 10
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Table 31 (contd.)

Direct Total
Region ;;0 Sector Name gziz;%on giizzfon Rank
: {(Tons/$10 )| (Tons/$10)
South
Coast 108 | Local Transit & Intercity Bus. 553.3 558.9 1
31 ]| Natural Gas & N.G. Liquids 196.3 200.6 2
62 | Plastic Materials & Synth. 66.0 70.8 3
141 { Dummy Industries 0.0 28.4 4
103 | Ship & Boat Building & Repair 17.6 22.1 5
107 | Railroads 9.7 16.1 6
60 | Agricultural Chemicals 11.5 16.1 7
126 | Personal & Repair Services 9.4 14.0 8
30 } Crude Petroleum 9.6 13.2 ]
119 | Wholesale Trade 7.6 11.7 10
San
Joaquinj 115 | Air Transportation 646.6 657.6 1
68 | Drugs 361.5 368.9 2
66 [ Gum & Wood Chemicals 184.3 195.2 3
116 { Pipeline Transportation 149.9 156.4 4
112 fLocal Transit & Intercity Bus. 118.2 129.1 5
113 { Truck Transportation 100.5 118.6 6
67 | Plastics Materials & Synth. 90.8 100.5 7
35 |} Crude Petroleum 48.3 53.7 8
65 | Agricultural Chemicals 22.3 33.5 9
71 | Petroleum Refining 8.6 33.1 10
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Table 31 (contd.)

Direct Total

i (Tons/$10 )} (Tons/$10)
San 59 | Drugs 243.4 257.0 1
Franc. 99 | ship & Boat Building & Repair 80.8 87.8 2
27 | Crude Petroleum 73.6 77.3 3
104 | Local Transit & Intercity Bus. 44.5 49.6 4
105 | Truck Transportation 37.9 47.5 5
28 | Natural Gas & N.G. Liquids 26.7 29.6 6
70 } Blast Furnaces & Basic Steel 13.4 19.8 7
108 | Pipeline Transportation 14.9 19.0 8
115 § Wholesale Trade 11.1 15.8 ]
122 } Personal & Repair Services 10.3 15.2 10
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The fifty principal sectors, ranked by ‘the total emission coefficients,

in each of the five economies are shown as follows:

california .... Table 32
San Diego ... Table 33
South Coast .... Table 34
San Joaquin .... Table 35
San Francisco... Table 36
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1976 CALIFORNIA EMISSTON COEFFICIENTS

T HC EMISSIONS IN TONS PER MILLION DULLARS OF DEMAND

Table 32

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

S STT

7

6 -

SECTUR DIRECT +INDIRECT +INDJCED RANK
124 PIPELINE TRANSPORTATION 224,3198 230,1191 239.5493 1
120  LLCAL TRANSIT AND INTERCITY BUSES 82,6929 88,6732 100,0860 2
124 TRUCK TRANSPORTATION 70.3271  B83.9483 95,1394 3
74 PLASTICS MATERIALS AND SYNTHETIC FI _ 64.4982 _ 80,2409 91,1440 4
75  URUGS £9.6324  19.7324 91.0352 5
41 CRLDE PETROLEUM 56,8639 62,3835 72,2813 6
7Z AGKICULTURAL CHEMICALS 36.5TLL  51.67718  62.6123 7
47  hAJURAL GAS + NoGs L IQUIDS 20,6037 4200988 5l 6461 8
78 PETRULEUM REFINING AND RELATED PROD 4.8499  38.8438  47.5410 9
o ._L15__SkiP AND DOAT BUJLDING AND REPAIRIN 28,6793 3444289 4646705 10
73 GuM AND WOOD CHEMICALS 19:4607 3400609 4408150 11
79 RyEBER AND PLASTICS PRODUCTS 2.9730 25,7996  37.183% 12
18 FLUD, FEED GRAINS, NEC 7.5000 20.9656  30. 1383 13 -
123 ALR RANSPORTATION 12,0934  19.9413  29.8035 14
71 PAINIS AND ALLEED PRODUCTS 1.2750 18.3206 26,0968 15
115 RAILKOACS 9,6807 15,9400 2609253 16
154 0OukMY INDUSTRIES d. 16,1981 26, 9069 17
- ©2__TEXTILE PRODUCTS 02162 1444025 2646691 18
71 INUULSTRIAL CHEMICALS L1266  15.6210 - 26.1960 19
138  PERSUNAL AND REPAIR SERVICES 9,6464 13,7122 25,8414 20
131 wHGLESALE TRADE 1103261  14.5633 25,5672 21
122 wAIER TRANSPORATATION 1,2046_ 15.5344  25.4480 22
128" ELECIRIC COMPANIES AND SYSTEMS 1.0197 17.1026 25.1817 23
76 CLEANING AND TOILET PREPARATVIONS £9503  13.2385 24,4212 24
129 GAS LDMPANIES AND SYSTEMS 20102  14.5856 2248811 25
14¢ AGICMOBILE REPAIR Tal618 1204567 2206652 26 -
7 MISC. LIVESTOCK 2.5581  11.6582 21.8467 27
15 _CAlS 2,3571 12.8139 21,8207 28
113 MLTUR VEHICLES 1. 8059 9.6472 21,3709 25
,, 15¢__ STATE AND LOCAL GOVT_ENTERPRISES 3.7001 842484 2143345 30
48  NEw CONSTRUCT, HIGHWAYS .0510 9.0839 21.1686 31
BU L EATHER TANNING AND PRODUCTS .1605 8,6704 20,9450 32
82 LEMERT AND CONCRETE PRODUCTS 1440 9.2179  20. 1045 33
118 JEWELRY, SPORTING GUODS, ETCe .2234 8,7906  20.6195 34
30 kRGPS 0. 9.6363  20.5668 35
w9 CCITuN 20095 1148553 2003662 36
8 APIAKY PRODUCTS 29845  10.0342  20.0570 37 ""
&6 PAFER + PAPERBOARD PRODUCTS £ 0900 8.2599 20,0571 38
45 MISC STONE AND CLAY PRODUCTS <0348 8.29%2 19.9692 39
o 58  CCNFECT IONARY PRODUCTS 2.6395  10.4151 19,9417 40
54 CAANED AND FROZEN FOODS .0280 8. 8707 19,7633 41
. lul HGLSEHOLD APPLIANCES .6509 7.6464  19.7154 42
66 h(LSEHOLD FURNITURE 224172 7.1316  19. 6099 %3
& SHEEP, LAMBS, AND WOOL 1.0125  10.6123  19.5848 4%
55 GRAIN MILL PRODUCTS . 0277 9.7981  19.5638 %45
i3 CLRN «0335 10,5295 194443 46
5z WMEAT PRCDUCTS L0105 9.8813 19.3928 37
s .. ___88_ PRIMARY NONFERROUS METAL PRODUCTS L0115 8.0778  19.3408 48
116 GTHER TRANSPORTATION EQUIPMENT . 1479 T.2636  19.2243 A -
16 SCRuHUM GRAIN «0229 10,2050 1941412 50

4
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SAN UIEGD EMISSION COEFFICIENTS

" He EMI5SIGNS IN TONS PER MILLION DULLARS OF DEMAND

Table 3

3

RANKING IN URDER OF DIRECT + INDIRECT + INOUCED EFFECTS

SECTUR DIRECT +INDIRECT +INDUCED RANK s
50 LLLAL TRANSIT AND INTERCITY BUSES 681.9061 6d4.B419 6B8.6586 1 N
47 DRLGS 1204 1897  122.0960 12541605 2
53 GLASS : 10642622 10722686 11006085 3 - . ‘
46 PLASIICS MATERIALS AND SYNTHETIC FI _ 101.2B40 103,509L 105.7103 4 - .
L1l AUTCHMOBILE REPAIR 42,5809 4442156  4T.0767 5
44 AGKJLULTURAL CHEMICALS 3849339 40,4234 42.3939 6 - .
122 CUMMY INDUSTRIES Oe 32,0914 3443029 7
Yd AIR JRANSPURTATION 2528718 2842564 3152806 ] o
16U  WHLLESALE TRADE 15.7154 17.3999 21,2065 9
. lUT_ _PERSCNAL AND REPAIR SERVICES ) 15,0636 17.0974  21.0017 1y "
85 SHIP AND BOAT BUILDING AND REPAIRIN 16.0062 17.7647  20.7193 11 -
38 _HLLSEHOLD FURNITURE 1241046 1348941 L6.5907 12 - @
9 RAILRDADS Se 6421 90 2456 12, TL72 13
60 _PRIMARY NONFERROUS METAL PRUDUCTS 846371 11,0484 12.5986 14
51 KuHODER AND PLASTICS PRODUCTS 3.9015 8.3056 1047905 15 -
£5 GLIHER FABRICATED METAL PRODUCTS 60 0340 761925 96911 16 - -
52 mATER TRANSPURATATIUN 3.8330 5.8268 Ba 2969 17
50 _PETRULEUM REFINING ANO_RELATED PROD 603647 120744 8, 1652 18 -
49 PAINTS AND ALLIED PRDDUCTS 20021 544389 1.5707 19 -
U2 dANKING AND FINANCEAL JNTERMEDIARIE « 0050 1. 5116 1. 1735 20
L1$ PGST OFFICE 0101 1.8284% T.0233 21 =
LI0 __MISC PRUFESSIUNAL SERVICES 0001 2,01175 646158 22
72 MACHINE SHOP PRODUCTS 1.8805 3,2883 6. 5985 23
. LiB  MCNPROFIT URGANIZATIONS e 0092 1.5297 604874 24
31 CLNFECTIONARY PRODUCTS 3.4644 44 5609 64 4045 25
114 LCCTCRS AND DENTISTS #0083 lel763 €0 L0GE 26
116 CThER MEDICAL SERVICES 20047 1.60864 6.0812 27
106 HLTELS AND LODGING PLACES « U000 2.8936 640320 28
91 TRULLK TRANSPORTATION <2931 245089 6.0293 29
cwe...kU)  RETAIL TRADE 14209 2.0082 640237 30
1u3  INSURANCE «UU00 241812 6e 0163 31 T
117 EOUCATIONAL SERVICES 0012 1.3221 5.9871 32
115 hOSPITALS + 0002 1.6863 5.0T16 33
_ Lub_ MISULELLANEDUS BUSINESS SERVICES L0002 1.8501 5.9032 34
73 CLUCMPUTERS AND OFFICE EQUIPMENT « 0037 242409 5.7910 35 T = B
B 39 CFFILE FURNITURE AND FIXTURES 146890 3,0067 5. 7429 36
13 DRIEU BEANS 1.2070 2.2750 5.7425 i
96 RAL{U AND TELEVISION BROADCASTING . 0006 1o 8404 5. 6388 38
121 STATE AND LOCAL GOVI ENTERPRISES - 1695 1. 19%4 506741 39
B4 ALRCRAFT 1207 2.0744% 5. 5540 40
7S RADIU AND TV RECEIVING SETS 0032 2.0330 5.5013 4} -
94 1RANSPORTATION SERVICES +6179 l.4633 544702 42
60U CUMMUNICATION EQUIPHENT 20007 142807 5.3761 43 -
21 NEw CONSTRUCT, PUBLIC UTILITY 1. 5005 245990 5. 3707 44
443 CLEANING &ND TOILET PREPARATIONS 1+4923 3.15492 B 3474 141
25 LCRONANCE + GUIDED MISSILES « 3700 1.8941 542700 46
81 ELECTRCNIC COMPONENTS S11767 7T T1.8487 5. 72593 47
66 ENGINES, TURBINES AND GENERATURS <6940 2.5103 541898 48
14 PLTATOES T L1289 T 2,043 51112 RS D
SG  wATER AND SANITARY SERVICES 0216 1.3474 5.1763 50 e
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1976 SUUTH CUAST cMISSION COEFFICIENTS

"UHC EMISSIUNS IN TONS PER MILLION OOLLARS OFf DEMANG

Table 34

RANKING IN ORDER NF DIPECT + INDIRECT #+ INLCUCED EFFECTS

SECTOR DIRECT +INDIRECT +INDUCED RANK
108 LOCAL TRANSIT AND INTERCITY BUSES 553.3239 555.8807 558.9408 1
31 NATURAL vAS + N.G. LIQUIDS 196.3430  19B.£844  200.5549 2
62 PLASTICS MATERIALS AND SYNTHETIC FI  65.9638  £6.8561  10.7718 3
141 uuMMY INDUSTRIES 0. 26.1431  28.3634 4
103 SHIP ANU BUAT BUILDING AND REPAIRIN  17.5822  19.3020  22.0784 5
107 RAILROADS 9.6583  13.3459  16.1443 6
50 AGRICULTURAL CHEMICALS 11.5101  14.1923  16.1132 T
126 PERSDNAL AND REPAIR SERVICES 9.4155 _ 10.8034 _ 14.0255 8
30 CRUDE PCTROLEUM ¥ §.5525  10.7144 13.1719 3
119 WHULESALE TRADE 1.6403 8.6986  11.7C02 10
111 AIR TRANSPORTATION 5.6939 7.5937  10.1477 11
112 PIPEL INS TRANSPGRTATION 6.2055 7.3150 9.7202 12
130 AUTGMOBILE REPAIR 4.9661 6.491¢ 9.0999 13
61 RUBBER AND PLASTICS PRODUCTS . .5353 6.2318 8.5765 14
14 OATS 4.4279 6.5486 8.3629 15
) 66 PETRULEUM REFINING AND RELATED PROC 4.1418 6.9589 8.2857 16
65 PAINTS AnND ALLIED PRODUCTS 1.9954 5.9562 7.9467 17
63 DRUGS 2.9115 4.7249 7.4600 18
110 WATek TRANSPORATATION 1.6537 4. 934% 7.3338 19
7 MISC. LIVESTOCK 4.8055 5.5608 7.0305 20
21 DRIED BEANS 1.7277 3.2065 6.0101 21
N 64 CLEANING AND TQILET PREPARATIONS 1.3027 3.6052 5.9595 22
36 NEW CONSTRUCT, PUBLIC UTILITY 1.6696 2.9671 5.8104 23
N 50 TEXTILE PRUDUCTS .022¢ 3.1529 5.7892 24
109 TRUCK TRANSPLRTATION 1.2046 2.6925 5.7254 25 :
116 ELECTRIC COMPANIES AND SYSTEMS .8971 3.8478 5.6019 26
24 PLTATGES 1.6159 2.9864 5.5110 27
ol GUM AND WOUD CHEMICALS .6564 3.3214 5.3511 28
1217 BANKING AND FINARCIAL INTERMEDIARITE L0171 1. 0464 5.3242 29
o 15 GRASS SECD 1.6291 3.0878 5.1424 30
140 STATE AND LOCAL GOVT ENTERPRISES <5614 1.6529 5.1423 31
L06  JEWELRY, SPURTING GODDSy ETC. .1618 2.3806 5.1291 32
38 NEW CONSTRUCTs ALL OTHER L8742 2.0320 5.0308 13
59 INDUSTRIAL CHEMICALS .0558 2.9034 5.0104 34 .
95 HOUSEHOLD APPLIANCES L4405 2.2041 4.954¢6 35
o 34 NEW CUNSTRUCTy RESIDENT 29224 2.0774 4.9149 36
122 INSURANCE L6002 1.5973 4.8939 37
105 CLOCKS AND SCIENTIFIC EQUIPMENT -1471 1. 7970 4.8351 38
134 HOSPITALS L0051 1.3577 %.812% 39
91 CUMPUTERS AND OFFICE EQUIPMENT .0009 1.8311 4.8063 40
§ COTION L0179 7.9185 4.7839 41
102 AIRCRAFT .0887 1.6973 4.7557 42
137  WONPRGFIT URGANIZAT IONS .006€ .9E5E 4.7540 %3 -
135 JTHER MeuICAL SERVICES L0161 1.2824 4.7523 44
138 POST OFFICE L0357 -7163 307419 %45
99  GLECTRUNIC CUMPUNENTS .2389 1.7086 4.7128 46
118 WATER AND SANITARY SERVICES 22470 1.7i87 4.6359 47
129 MISC PRUFESSIUNAL SERVICES .0025 1. 1877 4.6T6& 48
125 HOTELS AxD LUDGING PLACES L0605 2.C780 4. 6745 49 -
120 KETAIL TRADE - 1.1770 . 1.6001 4.6611 50
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1976 SAN JUAQUIN EMISSIUN COEFFICIENTS

HL EM1I3SIUNS IN

TONS PER MILLIGN DOLLARS UF DEAAND

Table 35

RANKING IN ORDER OF OIRECT + INDIRECT

+ INCUCED EFFECTS

SELTUR DIRECT +IWDIRECT +#INDUCED RANK
115 AIK TRANSPORTATION 64646084 65441911 65745797 L T
cd DRLGS 361.5176 36524243 36848650 2
€6 GUM AND WOOD CHEMICALS 184.28%97 152.4050 195.2u3s 3
116 _PIPELINE TRANSPORTATION 14948522 153,0438 156.4325 4 B
112 LLCAL TRANSIT AND INTERCITY BUSES 11801963 12446649 129.0881 5 - —
113 TRULK_TRANSPURTATION . 10U0.5214 1142153 118,5¢34 6
67 PLASTICS MATERIALS AND SYNTHETIC FI 90.8199 97.7255 100.5304 7
35 CRLUE PETROLEUM 48,3242 50,2478 53,6613 8
65 AGKICULTURAL CHEMICALS 22.3019 3045707 33.5264 9
71 PEIRULEUM REFINING AND RELATED PROD 805674  30.6582  33.1078 10
16  STHKULTURAL CLAY PRODUCTS 22,3083 2546904  29.7389 11 )
346 NATURAL GAS + NeGe LIQUIDS 947468 2441245  2Ta L4T4 12 o
T 1u7  SHIP AND BOAT HUILUING ANO REPAIRIN  19.1586 21.6518 25.0060 13
122  wATER. AND SANITARY SERVICES 545557 1646745  20.9085 L4
144 STATE AND LOCAL GOVT ENTERPRISES 127857 15471525 2001523 15
_145  UubMy I[NDUSTRIES _ Qe 1643695 1843143 16
114 ®wATER TRANSPORATATION 4.1€55 15.0374 18,1082 [ A
18  FLLD, FEED GRAINS, NEC _ B.0341 14,9461 17,1992 18 -
143 whCLESALE TRADE 6197 12,2547 1645584 19 T - T -
L1} RAILRDADS 6496889 11,5193 154 6640 20
130 PERSGNAL AND REPAIR SERVICES 8.7395 11.0065 15.3631 21
120 ELELTRIC CUMPANIES AND SYSTEMS 41735 1241961 1449426 22
oS CLEANING AND TOILET PREPARATIUNS 459339 1007891 13,3356 23 T -
__t4__ INUUSTRIAL CHEMICALS o «1000 9.,1000 12,2109 24
75 LEMENT AND CONCRETE PRUDUCTS L0719 7. 8444 11.8970 25
79 PAINIS AND ALLIED PRODUCTS L.1722 5.1949 11.8375 26
42 ANEw CONSTRUCT, HIGHwWAYS . 0546 7.5955 11.7957 27
72 HULBBER AND PLASTICS PRODUCTS 148829 - 8,7051 1147238 28
"lae  PLST OFFICE 7635 5.7397 11.6685 29 - T
. iu5  KLIUK VEHICLES . 522403 9.3672 1le6448 30
L34 ALTLMOBILE REPAIR 407843 7.8162 ii.2031 7 "3y~ T oo oTrTmTT T T
LS _CATS 2.5250 Ba4686 11.0733 32
23 FkulT AND TREE NUTS, NEC 2.9215 6. 9101 10.3268 33
T _ _MISUe LIVESTULK 20 T4ud 1.5&95 10,2552 34
51 SLGAR 0052 649752 10,2152 35 T e
52 CLNFECTIUNARY PRODUCTS 1.3088 608279 9,951k 36
74  GLAS> 2.3518 85,6041 g.81718 31 7 T T T T T T T T T T
13 CLEN L0359 646308 9,3936 38
g CLTTLN 20102 T.0701 G. 3647 3%
61 PBAPER + PAPEKBUARD PRUDUCTS _.4268 5.9235 943639 40
48 TCANNEC AND FROZEN FUOOS L0014 643021 9.3423 41~ T T
87 CUILERY, HAND TOOLS AND GENERAL HAR  3.2072 506518 29,3092 42
1&  SURGHUM GRAIN J0246 T 644373 9.2589 T4y —— 7/ /7 T
12 BAKLEY «00BT7 64,2496 9, 0850 44
26 PLTATUES L5215 5.0652 9.0781 31
18 MISL STUNE AND CLAY PRODULTS 0373 543241 849754 46
25 TTRIED BEANS TTTeR52 T T4, 9TZ8 T BRI T 4T T T T
30 SAFFLOWER .51l01 5.5316 8.8237 46
37 'STLNE + CLAY MIN + QUARRY — L0215 5,045 T BLIBTO T 49T T T T T T
L4  hAY _AND PASTURE L0069 549524 8. 7535 50
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" "HC EMISSIUNS IN TGNS PER MILLION DOLLARS OF DEMAND

Table 36

——————— e €

RANKING IN GRDER OF DIRECT + INDIRECY + INCUCED EFFECTS

SECTOR DIRECT *INDIRECT +INDUCED RANK
59 DkUGS 243.4499 253.9283 257.0028 1
99 SHIP AND GGAT BUILDING AND REPAIRIN  80.8240  84.€148  87.8196 2
27 CRUDE PETRULEUM 73.6231  T4.4574  17.2859 3
104 LUCAL TKANSIT AND INTERCITY BUSES 44,5436  46.2189  49.5516 4
1057 TRUCK TRANSPURTATION 37.8826  44.0361  47.4583 5
28 NATURAL LAS + N.G. LIQUIDS 26,6761 21,7176 29.6017 3
70 BLAST FUKNAC:S AND BASIC STEEL PROD  13.4298  17.3032  19.8482 7
106 PIPELIN: TRANSPORTATION 14,8849 16.2698  18.9801 8
115 WHOLESALC TRADE 11.1225 12.3624 15,7196 9
122 PERSONAL AND REPAIR SERVICES 10,2869 11,6077 _ 15.1727 10
73 METAL CUNTAINERS 5.0940 9.8904 12,5662 11
60 CLEANING AND TOILET PREPARATIONS 3.3226 9.9307  12.5010 12
42 SUGAR : 3.4811 5.4786 11.6384% 13
62 PETROLEUM REFINING AND RELATED PRED  7.5727 9.5012  10.6543 14
106 WATLR TRANSPURATATION L6137 1.9113  10.5214 15
130__HOSPITALS .0004 6.4404  10.329%% 16
103" RAILRUADS 5.0615 6.9992 10.1925 17
107 AIR TRAWSPGRTATION | 4.4362  6.7446 9.5562 18
71 IRON AND STEEL FOUNDRIES AND FORGIN 3.3355 6.7098 9.5066 19
129 DUCTORS AND DENTISTS .0173 5,0505 9.3937 20
137 DUMMY INDUSTRIES 0. . €490 9.2161 21 z
43  CUNFEC TIUNARY PROODUCTS 3.3228 6.7686 9.1403 22
77 METAL STAMPINGS 1.7733 5.5825 8.3999 23
81 FARM MACHINERY 2.2221 5.2088 8.1599 24 o
131 OTHER MEDICAL SERVICES L0098 4.1168 8.0493 25
75 FABRICATED STRUCTURAL STEEL -4529 4.8352 7.5537 26
97 MOTOR VEWTCLES 1.6564 %-5221 7.0001 27
o 32 NEW CONSTRUCT, PUBLIC UTILIVY 1.4804 3.8534  6.9523 28
13 DATS 3.0519  4.8089 6.9163 29
33 NEW CUNSTRUCT, HIGHWAYS . 0660 3.4997 6.8645 30 B
58 PLASTILS MATERIALS AND SYNTHETIC F1 1.7662 4.207¢ 6.6927 31
66 CEMENT._AND CONCHETE PRODUCTS .0082 3.5003  6.5611 32
7 MISC. LIVESTOCK 3.3121 %.9033 6.4280 33
39 CANNED AND FRUZEN FOODS .0013 3.915¢ 6,2439 34 -
100" 2THLR TRANSPUKTATION EQUIPMENT 0142 3.7794 6.2354 35
101  CLUCKS ANWD SCIENTIFIC EQUIPMENT L3777 2.8244 €.1761 3¢
134 POST OFFICE T L0212 1.6083 6.135% a7
76 CUTLERY, HAND TOOLS AND GENERAL HAR .7788 2.9686 6.1019 38
57 GUM AND WODD CHEMICALS 20201 3.£118 €.0T61 39
34 NEW CONSTRUCT, ALL DTHER +4253 2.8423 6.0T42 40
T6 SCREW MACHINE PRGDUCTS L0169 2.9788 6.0692 %1
] 79 JTHER FASRICATED METAL PRODUCTS .0750 3.2288  6.0457 42
55 “INDUSTRIAL CHEMICALS ~0008 3.6021 £.0161 53
56 _AGRICULTURAL CHEMICALS .0188 3.5405 6.00517 44
2% FORCSTRY AND FISHERY PRODUCTS . S0862 2.9251  5.9730 %5
82 CONSTRUCTIUN + MATERIAL HANDLING EQ L0067  2.8708 5.9162 46
112 ELECTRIC COMPANIES AND SYSTEMS 22523 4.€a00 5.8444 41 -
80  ENGINESy TURBINES AND GENERATORS 0206 2.8722 5.7946 48
- 136 STATE AND LOCAL GOVT ENTERPRISES 35E0 T 1.7429 £.70€2 435
6L PAINTS AND ALLIED PRODUCTS .0539 3,2261 5.7057 50




(e) Carbon Monoxide

The carbon monoxide emission coefficients for the p;incipal sectors
in the California statewide economy and for each of the four air basins are
shown in Table 37. As would be expected the Truck Transportation and the
Local Transit & Intercity Buses sectors are found among the first five prin-
cipal sectors in the statewide economy and in the economies of each of the
four basins (with, again, the notable.exception of the Truck Transportation
sector in San Francisco Basin). The Forestry & Fishery Produéts sector is also

among the first five sectors in each case.

The Corn sector is among the principal emitters of CO statewide and for
each basin where corn is produced. (Corn production is absent in the San Diego
Basin.) Gum & Wood Chemicals, which ranks first as an emitter of CO statewide,
ranks among the top ten sectors in the San Diego, San Joagquin and San Francisco
basins. The Blast Furnaces & Basic Steel sector, sixth statewide, is found

among the principal sectors in both the San Diego and South Coast basins.

The most significant sector in the rankings is the Local Transit &
Intercity Buses sector in the South Coast basin. Its total CO emission co-
efficient of 962.6 is almost four and a half times the statewide average of
215.7. The coefficient for this sector is slightly higher than that of the
next largest figure, 928.0, of the San Joaquin Gum & Wood Chemicals sector.
For each of the principal sectors #2-10, the San Joaguin sectors exhibit
higher direct and total emission coefficients than the correspondingly ranked

sectors statewide and in the other air basins.

The fifty principal sectors, ranked by total CO emission coefficients,
in each of the five economies are shown as follows:

California ----- Table 38
San Diego ----. Table 39
South Coast-.--. Table 40
San Joagquin----. Table 41
San Francisco--- Table 42

120



Table 37

Carbon Monoxide Emission Coefficients Ranking - 1976
Direct Total
Resion | -0 Sector Name oets. | Emkzion | wame
i (Tons/$10 )| (Tons/$10 )
Calif. 71 | Gum & Wood Chemicals 323.8 367.3 1
121 | Truck Transportation 269.6 326.1 2
120 | Local Transit & Intercity Bus. 186.4 215.7 3
37 | Forestry & Fishery Products 143.1 178.3 4
18 | Food, Feed Grains, nec. 70.0 116.5 5
86 | Blast Furnaces & Basic Steel 41.4 86.4 6
13 } Corn 53.1 81.7 7
63 | Logging Camps & Sawmills 2.7 79.6 8
7 | Misc. Livestock 28.4 76.6 9
6 | Sheep, Lambs & Wool 15.7 69.5 10
San 90 | Local Transit & Intercity Bus. 822.6 831.6 1
Piego | g1 | pruck Transportation 414.2 441.7 2
45 | Gum & Wood Chemicals 252.4 263.4 3
16 ]| Forestry & Fishery Products 111l.6 122.6 4
122 | Dummy Industries 0.0 46.5 5
93 [ Air Transportation 34.5 42.9 6
58 | Blast Furnaces & Basic Steel 32.3 42.2 7
35 | Logging Camps & Sawmills 2.1 34.1 8
57 | Misc. Stone & Clay Products 13.1 23.1 9
28 | Canned & Frozen Foods 0.0 20.8 10

121




Table 37 (Contd.)

_ Direct Total
) (Tons/$10 )| (Tons/$10 )
South 108 | Local Transit & Intercity Bus. 950.1 962.6 1
Coast | 109 | rruck Transportation 215.9 252.2 2
27 | Forestry & Fishery Products 130.6 143.3 3
74 | Blast Furnaces & Basic Steel 69.7 90.3 4
141 )} Dummy Industries 0.0 60.1 5
12 | Corn 48.4 56.8 6
73 {Misc. Stone & Clay Products 29.9 43.9 7
111 | Air Transportation 27.5 38.6 8
7 I Misc. Livestock 25.9 33.7 9
16 § walnuts 23.6 32.3 10
San
Joaquin] 66 | Gum and Wood Chemicals 895.6 928.0 1
113 { Truck Transportation 555.2 628.5 2
112 { Local Transit & Intercity Bus. 443.2 465.5 3
32 | Forestry & Fishery Products 121.5 140.0 4
87 { Cutlery, Hand Tools 111.7 124.1 5
115 | Air Transportation 98.3 118.2 6
18 | Food, Feed Grains, nec. 59.4 81.2 7
13 | Coxrn 45,1 65.0 8
76 { Structural Clay Products 41.4 62.5 9
71 | Petroleum Refining 38.6 57.8 10

122




Table 37 (contd.)
Direct Total

: (Tons/$10 )| (Tons/$10°)
San 104 } Local Transit & Intercity Bus. 200.9 204.3 1
Franc. 24 | Forestry & Fishery Products 131.1 133.2 2
.47 | Logging Camps & Sawmills 54.0 60.8 3
11l | Corn 48.6 50.2 4
14 | Sorghum Grain 37.9 39.5 5
57 } Gum & Wood Chemicals 31.1 34.4 6
71 | Iron & Steel Foundries 27.8 30.5 7
7 § Misc. Livestock 26.0 27.1 8
15 } Wwalnuts 23.7 25.4 9
16 | Almonds 23.4 25.1 10

123
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1976 CALIFURNIA EMISSION COEFFICIENTS

LU EMISSIONS IN TONS PER MILLION DGLLARS OF DEMany

RANKING IN CORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

SELTCR DIRECT +INDIRECT +INDUCED RANK
73 GUK AND WOOD CHEMICALS 323,7572 350.0590 367.3021 1
121 TRLCA TRANSPORTATION 26946305  308,11062 326.0526 2
leU  LGLAL TRANSIT AND INTERCETY BUSES 18644478 19744432 215.7348 3
.. A1_ _FURESTRY AND FISHERY PRODUCTS 143,0934 159.6015 178, 3125 4
18 Fuuu, FEED GRAINS, NEC 70,0000 10147723 116.4737 5 -
. B6_ BLAST FURNACES AND BASIC STEEL PROD 4143564 68,6441 Bb.4328 b
13 CLEN 53,0894 6743991 81.6872 7
€3 LLGGLING CAMPS ¢ SAWMILLS 2,7376 6044239 19. 5604 8
7 HMiSLe LIVESTOCK 2843721 6062415 76,5708 g
o .__6__srEEP, LAMBS. AND wWOOL 15,7165 55.0973 69.4717 10
16 SURGHUM GRAIN 41,3991 54,2619 6845843 il
o l¢3  AIR TRANSPURTATION 42,7175 5245224 6823289 12
8§ APIARY PRODUCTS 16,6321 52.1846 68,3126 13
154 yLkMY INDUSTRIES U 4244371 59, 6004 14
4 CATTLE AND CALVES 5.9829 43,8649 58,0623 15
. 7 _IRCN AND STEEL FOUNDRIES AND FURGIN 13,9220  38.6G01 56,9717 16 L
55 K1SC STUNE AND CLAY PRODUCTS 1667545 3743014 56,0132 17
_ 8% MEIAL CONTAINERS U661 35.6993 54,7599 i8 _
52 MEAT PRODUCTS 0. 39.1150 5443595 19
4 URUILERS, CHICKENS AND EGGS 40 6917 39,0410 54,1899 20
84 (ANNED AND FROZEN FOQDS . 0429 35.5781 53,0847 21
15 _CAlS 217857 362144 500 6499 22 -
64 HMILLWURKy PLYWODD + OTHER wWOOD PROD 172 31.4033 50.5176 23 -
L LAYRIES 549255 32,8632 4847702 24
20 ®wALNLTS 2548496 33,4231 480 TL9U 25
3 _TuRKEYS AND OTHER POULTRY 6629 33,7071 48,7073 26
53  HKETAL STAMPINGS <4650 2940886 48,5262 27 D
€5  mOUUEN CUNTAINERS 0. 29.2032 48.3823 28
55 GRAIN MILL PRODUCTS 0277 32.4709 4841227 28 T
.41 _ALMGNOS 25:4948 32,8155 4800908 30
<4 FERUIT AND TREE NUTS, NEC 2445455 32,4185 47,8323 EV T Tt
B2 CEMENT AND CONCRETE PRODULTS 3.3720 29,3730 47.7828 32
51 FABRICATED STRUCTURAL STEEL 0. 28,3842 %47.586% 33
152 STATE AND LUCAL GOVI ENTERPRISES 18,3079 2547534 46,7269 34 -
47 NEw CONSTRUCTy PUBLIC UTILITY 802970 25,6827 45e 2249 35 e T
95 GTHER FABRICATED METAL PRUDUCTS ~  .0553  25.7159 45,1003 36
45  Niw CCMSTRUCT, RESIDENT 9.2519 2449793 44,6832 317 T -
6H  PAPER v PAPEROBUARD PRODUCTS 64563 252 2454 44,1530 38
24 MELUNS 1648357 25,5082 43,8001 39
. lé _BARLEY _ _» 1640338 29,1912 430 6023 40
25 VWEGETABLES 16.5181 24,3060 43,1927 41
____Ll6_ LThER TRANSPGRTATIGN EQUIPMENT Oe 23,9855 43,1601 ¢ 42
J6  UDHIED BEANS 15. 4599 2403304 42,5743 43
5  hybs 243511 271.7133 4145103 44
92 SLKEw MACHINE PRODUCTS . 21. 2214 40,5087 %5
B3 LAIRY PRODULTS  oU069 23.6B64 4043696 46
77 PAINTS AND ALLIED PRODUCTS O 23,3061 40,2598 47
43 NEw CONSTRUCT, HIGHWAYS 0. 20,6642 4040327 44
76 LCLEANING AND TOILET PREPARATIONS L0100 22,0449 39.9677 45 - 4 -
LU whEAT 11.0227 2441450 39,7142 50
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1976 SAN UIEGO EMISSION COEFFICIENTS - o S S \

0 EMISSICNS IN TONS PER MILLICN DOLLARS OF DEMAND

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS

My
SECTOR DIRECT +INDIRECT +INUUCED RANK 8§
9u LCCAL TRANSIT AND INTERCITY BUSES B22.57563 826.8321 831.6056 L s
9l TRuLK TRANSPORTATYION 41441969 43712667 44146702 2 / s
45 GuM AND w0OD CHEMICALS 25204292 2606295 263, 3845 3 ! =
16 FUKESTIRY AND FISHERY PRODUCTS - L41.5680 _118.3635 122.5742 4 .
122  CuMMY INDUSTRIES 0. 43,7219  46.4878 5
93 AR _TRANSPORTAT]ION 3405415 391398 4209222 6 .
58 BLAST FURNACES AND BASIC STEEL PROD  32.2762 39.2649  42.2299 7
35 A(GOING CAMPS + SAWMILLS 2:1344 30,6396 34,0797 8 o
57 MISC STONE AND CLAY PRODUCTS 13,0633 15.3336 23.0597 g
28 CANNED AND FROZEN FUODS _e0334  17.8l00 _ 20.7515 1w "
59 [RLN AND STEEL FOUNDRIES AND FORGIN 10.3548 17.0811 20,3513 11
12 VEGETABLES 12,8789 15,2358 19,7287 12 “w
13 GRIED BEANS 12,0538 14+ 5464 18.8832 13
& BARLEY . 12,5014 16a 0318 18,7794 14
54 CEMENT AND CONCRETE PRODUCTS 2,6291 14.7438 18,7289 15 -
&  APIARY PRODULCTS 12,9678 165600 18,2562 16 - -
9¢ WATER TRANSPORATATION 6.,8317 12.9935 16.0828 7 -
- Y__ HAY AND PASTURE 10,0225 13.2380 16,0107 18 -
49 RALILROUADS 446929 106633 15,0051 13
10 BONCITRUS FRULTS 8.5100 10,8896 14.9096 29
7  whEAT 8.5943 11.4815 14,5482 21
. 19 _NEw CCNSTRUCT, RESIDENT 722136 10:4700 L4 2552 22
i1 CLIKUS FRUITS 7. 3410 9.8036 13,7999 23
. é1_ ANEw CONSTRUCT, PUBLIC UTILITY _ 6e4691 1043144 13,7799 24
1L PUST UFFICE L0245 6.7925  13.2896 25 z
22  NEw CCNSTRUCT, HIGHWAYS 0. 8.7489 12. 9505 26
14 PLTATOES 5. 9441 Bal726 12.0921 77
o L__DAIRIES 446200 9.2635 11,6657 28
47 DRUGS 2.5538 6.9833 10.8161 29 o
55 STRULTURAL CLAY PRODUCTS 1.8524 6.3357 10. 7461 30
49 PAINIS AND ALLIED PRODUCTS 0. 7.5656 10,2317 31 * T T — T
102  BAMCING AMD FINANCIAL INTERMEDIARIE U143 203143 9. 3955 32 -
4 LATTLE AND CALVES 5.4445 8.1275 9.1129 33 <
1 40  PAPER ¢+ PAPERBOARD PRODUCTS «3557 6o 1139 9. 0238 34
141 STATE AND LOCAL GOVI ENTERPRISES 3632 3.5281 5.0056 35 N )
"o L8 STUNE + CLAY MIN + QUARRY 1138  4,9545 8.9331 36
48 CLEANING AND TOUILET PREPARATIONS L0078 640931 8. 8424 377 -
0 23 NEW CONSTRUCT, ALL OTHER . 44,4658 8.7939 38 -
100 WwHLLESALE TRADE .0235 3.8233 B. 5842 33 =
g . 408 MISCELLANEOUS BUSINESS SERVICES 0. 3.5018 8.5709 40 -
15 GREEHOUSE AND NURSERY PRODUCTS L8206 EPR ALY B. 5389 %1 =
5 4¢ LCIHER _PRINTING AND PUBLISHING 00011 400164 B+ 5205 42
44 AGRILULTURAL CHEMICALS L1118 6. 0153 8.%4838 43
) 1i8 KLCAPROFIT URGANIZATIONS <0000 2. 1700 8.3705 44
115 HCSPITALS L0000 2.9378 B.2948 (4]
R 33  MISC _FOOD PRUDUCTS 23098 6.4152 Ba2341 46
€3 METAL STAMPINGS ; 23626 50321 822336 &7
s ... blu MISL PROFESSIONAL SERVICES 0. 23902 8,141l 48
117  ELULATICNAL SERVICES . 0000 2.2110° 8.0455 49 T — T —
. 54 GLASS 5014 3.8368 8. 0138 50
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1976 SUUTH CUAST EMISSION COEFFICIENTS

"C0 EMISSIUNS IN TUNS PER WMILLION COLLARS OF DEMAND

Table 40

RANKING IN ORDER NOF DIRECT + INDIRECT + IHCUCED EFFECTS

SECTGR DIRECT +INDIRECT +INCUCED RANK
77108 LLCAL TRANSIT AND INTERCITY BUSCS 950.0700 955.9467 962.6039 1
109 TRUCK THRANSPURTATICH 215.,9116 245.5880 252.1859 2
27 FURESTRY AND FISHERY PRODICTS 130.5782 137.1840 143.2885 3
. T4 BLAST FURNWACLS AND BASIC STEEL PROD  69.£563  85.5461  90.319¢6 4 o -
141 DUHMY TWOUSTRIES 0. 55.3060  60.136€1 5
12 CLRN 48,4461 52.£673 56,1553 &
73 "MISC STONE AND CLAY PRODUCTS 29.8547 38.0590  43.8699 7
111 AIR TRARSPORTATIUN 27.5226  32.9974 _ 38.5534 8
7 MISC. LIVESTUCK 25.8906  30.4865  33.6437 9
16  WALNUTS 23.5887  27.0705 32,3385 10
17  ALMUNDS 23.2649  26.6396  31.9319 11
77777 14 DATS o 19.8803  24.1998  28.1467 12
17 METAL CUNTAINERS .1586 21.1002 26.1300 13
22 MELONS 15,3642 18.9436  25,33€3 14
70 CcMeNT AND CUNCRETE PRODUCTS 3.4112 19.5513  25.2310 15
20 VEGETABLES 15.0734 18,5873 24,9792 i6
43  CANKED AND FROZEN FDODS 0745 18.9243 23.7802 17
- 21 DRIED BuANS 14,1077  17.5637 23.6627 18
11" BARLEY 14.631% 19,0889  23.1874 19
36 nEW CONSTRUCTy PUBLIC UTILITY 7.5713  16.8772 23.0627 20
8 APTARY PRODUCTS 15.1775  20.0255  22.8409 21
23 SUGAR BecTS 14,0565 17,2361  22.7950 22
51 LOGLING CAMPS + SAWMILLS L0158 18.2317 22.4800 23
19 FABRICAT.D STRUCTURAL STESL 0. 16.5823 21,9858 24
Bl HETAL STAMPIRNGS .717193  16.3837 21.8613 28
107 RAILHUADS 1.2430 15.4985  21.5864 26
9 CGTTON 12.7996 11.1726  21.2307 27
6 SHELP, LAMBS, AND WOOL 14.3419 19.3280 21,1325 28 _
34  HNiw CONSTRUCT, RESTDENT 0.4428 14,4951  20.6619 29
B 13 HAY AND PASTURE 11.7303 16,2147 20.417L 30 o L
75 IRON AnD STEEL EUUNDRIES AND FORGIN . 2945 14,1276 19.5622 31
18 NONCITHUS FRULTS 9.9600 13.5978  19.4272 32
37 NEW CUNSTRUCTy HIGHWAYS 0. 12. 7606 15.227¢ 33
110 WATEK YRANSPORATATION 4.7866 13,8383 19.0579 34 )
10 WHEAT 10.0587 13.9937  18.4497 35
B0 SCREMW MACHINE PRUDUCTS 0. 12.3747 18,4224 36
157 GRASS SEtD 9.3480 13.7824% 18.2518 37
19 CITRUS FRUITS 8.5919 12,2991 18.0967 38 .
83 JTHcR FABRICATED METAL PRDDUCTS L0810 12.3711 17.9655 39
) 138 POST uFFICE .0288 7.8462 16,4731 40
""" 104 OTHER TRANSPGRTATION EQUIPHENT 0. 11,0625 1£.24%¢ &1
1 DAIRIES 5.4073 12.3567 16.0388 42
TUTTTT8 REATING APPARATUS AND PLUMBING FIXY .0C87 9.9349 15,7932 43
85 FARM MALHINEKY 0. 10.2020 15.7645 44
62 CUTLERYy HAND JOULS AND GENERAL HAR 5122 9.34%9  15.7042 45
24  PUTATUES 6.9569  10.1303 15.6660 4é L -
T 77T 86 TCONSTRUCTION + MATERIAL HANDUING LG .1063 9.6406  15.5G50 47
89  GENERAL IHDUSTREIAL MACHINERY 0. 9.0994 15.2402 48 _
77735 NEW CONSTRUGTe NCNFEESTDENT 0. 8.4710 14,9152 49 -
88  SPECIAL INDUSTRIAL MACHINERY 0. 8.6425 14,7843 50
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"SAN JUAQUIN EMISSION COEFFICIENTS
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£ 1976
g CU EXISSIONS IN TONS PER MILLICN DULLARS OF DEMAND T -
e RANKING IN ORDER OF DIRECT + INDIRECT + [NDUCED EFFECTS
' SECTOR DIRECT +INDIRECT +INDUCED RANK
66 GUN AND WOOD CHEMILALS 895.5801 921.7555 927.9873 1
113 IKLCK TRANSPORTATION 555,2316 618.8298 628,5121 2
112 LGCAL TRANSIT AND INTERCITY BUSES 443,1707 455.6441 465.4936 3
32 FUKESIRY AND FISHERY PRUDUCTS 121.4863  131.3153  140,0073 4
87 CUTLERY, HAND TOOLS AND GENERAL HAR 111.7127 1199798 12801242 5
115 AIR TRANSPORTATION 98,2652 110.6912 11H,2368 &
18 FCCDy FEED GRAINS, NEC 59,4300 1641752 81,1925 7
13 CCRN 45,0725  58.8892  £5.0412 8
7¢  STHUCTURAL CLAY PRODUCTS 4143658 53,4427  62.4579 9
71 PETROLEUM REFIN[NG AND RELATED PROD 38,5872 52,3472 57.8018 10
16 SURLHUM GRAIN 35.1478  48.6514  54.9344 11
7 MIS(a LIVESTOCK 24,UB79  43.5663 50,0438 12
75 CEMENT AND CONCRETE PRODUCTS +0063 35,0597 44,0839 13
8 APIARY PRODUCYTS 14,1207 37,3571 43,1583 14
6 ShkEPs LAMBS, AND WOOL 13.3433  38.1877 43,2700 15
,,,,, 78 MISC STGNE AND CLAY PRODUCTS 1402246 33,8213  41.9516 16
56 LCGGING CAMPS + SAWMILLS 21.9390 34,1644 40,4398 17
51 SUGAR «2470 32,2352 39,4501 i8
L22 wATER AND SANITARY SERVICES 12.3782  2B.6557  38.0837 19
WUTS 219463 29.901l&  37.4967 20
42 NEw LONSTRUCT, HIGHWAYS O 27.828% 37.1813 21
,,,,,, 2U ALMLNDS 216451 29,2055 36,8523 22
23 FRUIT AND TREE NUTS, NEC 20.8391 29,1219 36,7301 23
_ 46 _NMEAT PRUODUCTS 0. 31.3031 36,4668 24
15 CATS 18.4561 30,5746 36,3747 25
L LAIRIES 5,0308 27.8415 35,0860 26
4 CATTLE AND CALVES 5.9285 29.57101 34,8810 2T
,7 114 wmATER TRANSPORATATION 2.0630 2741386 33,9766 28
144 SUTATE AND LOCAL GOVT ENTERPRISES 13.6564 22,3402 33,4737 29
12 BARLEY 13,6027 27,0647  33.3787 30
43 CANNED AND FRUZEN FOODS - «0747 25.8727 32.6426 31 -
49  GRAIN MILL PRODUCTS «0579 25,5905 31,6952 32
26 MELONS 14.2944 22,3433 31,3690 33
P 24 _VEGETABLES 14,0238 2148707 30 9248 34
34 METALS MINING 13.5659  23.4304 30,4327 35
.25 LRIEU BEANS 13,1254  21.2995  30.2740 36
2 BRGILERS, CHICKENS AND EGGS 3.9832  24.9072  30.0911 37
1o 14 __HAY AND PASTURE 10,9135 23,2145 29,4520 38
120 ELECTRIC COMPANIES AND SYSTEMS L1863  23.2812  29.3971 33
o 10 wkEAT 9.3533 22,0995 29,3488 40
52 LCCNFECTTONARY PRODUCTS . 1188 22,2982 25,2529 41
.21 SUGAR BEETS 13.0781 20.9715 29,1481 42
&l PAPER + PAPERBDARD PRODUCTS .0T34 21,1257  2B.786T 43 -
; 39  MEw CONSTRUCT, RESIDENT 7.8549 19.6743 2B.4946 44
145 OUMMY EINDUSTRIES 0. 23.9839 28,3078 75
6 70 PALNIS AND ALLIED PRODUCTS Ue 2241893 28,0738 46
41 DAIRY PRODUCTS 0369 T 20.2997 Z28.0485 417
7777777 142 PCST OFFICE . 9204 14.6576  27.8597 48
65 AGRICULTURAL CHEMICALS 22585 211280  27.T096 49 —
. 9  CLIILN 11,9084 22,5527 27.7068 50
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Table 42

Cu EMISSIUN> IN TONS PER MILLTON DOLLARS OF DEMAND

RANKLING IN CRDER DF DIRECT + INDIRECT + INCUCED EFFECTS

= L i o L Y o
SECTOR DIRECT +INDIRECT +INDUCED RANK
104 LGCAL TRANSIT AND INTERCITY BUSES 200.9167 202.8629 204.2750 1 ¢
24 FGRESTRY AND FISHERY PRADUCTS 131.0967 131.9070 133.1989 2 s
47 LGGGING CAMPS + SAWMILLS 53.9860 59.9998 60.8210 3
1L CuRn  48.6385 49,2525 50,1133 4 o B .
L4 SURGHUM GRALN 37.9283  38.5778  39.5248 5
57 GUM AND WUUD CHEMICALS 31.1074  33.3107 34.3548 ' .
71 TRON AND STEEL FGUNDRTIES AND FORGIN 27.7604  29.3316 30,5166 7
7 MISC. LIVESTUGK 25.9934 26,4697 27.1157 8 o
15 WALHUTS 23.6824 24,2136  25.44088 9
16 ALAUGNDS 23,3573 23.9233 25,1044 10 ) e
13 UATS 19.9592 20.5899  21.4828 11
. 137 DUMMY INDUSTKIES 0. 17.0560  18.1437 12 z
18 VEGLTABLES 15.1332  15.6469 17.0654% 13
10 BARLEY 14,6896 15,3543 16,2618 14
8 APIARY PRODUCTS 15.23717 15. 7134 16.2706 15
.13 ORIED ©BEANS _ 14,1637 l4.7201 16.0694 16 _ _
20 SUGAR uEeTS 14,1127 14,5710 15.8172 17
&6 SHZEPy LAMESe AKD WOOL 14.3989 15.4035 15,7673 18 o
12 HAY ANO PASTURE 11,7769  12.5163  13.4691 19
L7 NOGNCITRUS FRUITS 9.9996 10.5728 11.8741 20
9 WHEAT 10.0986 10.6297 11.£306 21
30 NEW CONSTRUCTy RESIDENT B.4163 9.9463 11,2615 22
107 AIR TRANSPORTATIOGN 8.696¢& 9.7148  10.9061 23
32 NEW CUNSTRUCT, PUBLIC UTILITY 7.6014 8.5162 9.8893 24 s .
21 PCTATUES 6.9845 7.4788 B.6984% 25
103 RAILRUADS 4.0030 £.2141 7.5671 26
48 MILLWOKK, PLYWOOD + OTHER WOOD PROD 1.0460 [PLTER 7.3930 27
4 CATYL: AND CALVES £.3975 6,9232 7.2631 28 . -
1 DAIRIES 5.4287 5.8634 £.6313 29 T
.49  WOODEN CONTAINERS 0. B.£633 6.6190 30 _ I
136 STATE AND LOCAL GOVT ENTERPRISES 4.3300 4,9085 €.5878 31 T
22  SAFFLUWER 3.5386 4.2219 5.3125 32
2 BROILEKSy CHICKENS AND EGGS 4.2983 %.6813 E.1979 33
2. .52 PAPZR + PAPERBUARD PRODUCTS 8146 13,6038 4.7385 34 o e
114 WATLk aNO SANITARY SERVICES L0013 2.9748 4.2410 35
" 112 cLECTRIL CUMPANIES AND SYSTEMS 2.8924  3.4454  4.1930 3¢ o - L
50 HCGUSEHULU FURNITURE 0. 2.4321 3.5904 37
0 65  GLASS 1. 3421 2.1612 3.5092 38
80 ENGINESsy TURBINES AND GENERATORS L1074 2.1388 3.3767 39
9. JT  METAL STAMPINGS . 143102 2.1001 3.2539 40 R
B2 TCONSTRUCT TUN~+ MATERTAL WANDLTNG €0 L0095 1.92%4% 3.2149 41 -
4. 55 INDUSTRIAL CHEMICALS LH771 2.1324 3.1553 42 L
81 FARM MACHINERY 0. 1.8598 3.1102 43
, 5 HUGS 2.1595 2.4785 3.0£626 44
100 JTHCR TRANSPURTATION EQUIPHMENT 0. 1.9648 3.0054 [
. 6l PAINTS AND ALLIED PRDDUCTS ) 0. 19350 2.9857 46 .
117 TEANKIRG AND FINAKCTAL INTERMEDTARIE 1344 L9148 2.98%1 47
s .. 84 SPECIAL INDUSTRIAL MACHINERY 0. 1e€153 2.9271 48 S
85 GENCRAL INDUSTRTAL MACHINERY 0. 1.5696 2.8635 %5
54 OTHek PRINTING AND PUBL ISHING L0251 1.3575 2.81785 50




13.. Synopsis
Non-survey techniques and secondary source economic data were used to

construct input-output models and emissions for the four major air basins

of the State of California.

California Air Resources Board emissions inventory data were supple-
mented with estimates of fuel combustion emissions to derive air pollution coeffi-
cients for five critical pollutants for each detailed sector of a state-
wide input-output model. The estimates were adjusted to agree with broader
emigsion totals for major economic categories provided by the Air Resources

Board for all California air basins.

The statewide coefficients for detailed industries were used to
supplement the basic emissions inventory data available for each air basin.
The totals thus derived were adjusted to the summary estimates of emissions

for each individual basin.

The adjusted emission coefficients derived for detailed sectors were
multiplied into the Leontief inverses of each air basin input-output model
and the direct plus indirect plus induced emissions were calculated and
ranked for each of the five pollutants. The rankings indicate in tons per
million dollars of deliveries the total pollutant load generated in the

air basin economy for each industry.

The values of the emission coefficients derived for the various in-
dustries seem to be reasonable in terms of orders of magnitude. The
rankings indicate rather clearly those industries with higher pollutant
levels per million dollar of product deliveries. With all industries

on a comparable basis the disparities in emission levels in many instances
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are pronounced.

From the empirical results some observations may be made. First, for
each pollutant the sectors with the highest associated total emission rates
will vary between basins. Second, in each basin (and in the statewide economy
as well) the ranking of the economic sectors by total emissions differs from
the ranking by direct emissions. Third, the ratio of total to direct emis-
sions for a particular sector will vary across basins due to variations in

direct emission rates and to differences in industrial structure.

Although it has not been done in the study, the emission coefficients
could be related to employment and income levels for each basin and addi-
tional coefficients derived which ranked each industry in terms of employ-
ment or income generated per ton of pollutant emitted. In this manner those
industries which generate the lowest income and employment levels per ton
of pollutant emitted could be analyzed in greater detail as part of a
broader policy analysis concerned with the potential growth pattern of the

respective air basins.
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14. Glossary of Economic Terms*

Final Demand. Products and services that are purchased for ultimate use,
or consumption, and not for further resale or processing. Final demand is
contrasted with interindustry demand wherein products and services are pur-
chased as part of the production process.

Value Added. Value added is usually defined as the difference between the
final value, or sale price, of a product and the cost of the materials and
supplies used to produce the product. More specifically, value added con-
sists of payments to wages, salaries, profits, interest, rent, taxes and
depreciation.

‘Multiplier. The concept relates to the secondary and tertiary (indirect)
increases or decreases of some measure of economic activity such as
employment or income resulting from an initial change in demand for, or
output of, some good or service.

Output Multiplier. The column sums of the Leontief Inverse of an input-
output model. These sums show in dollar terms the degree of "interrelated-
ness" of the sectors of the economy under study.

Technical Coefficient. (Technological Coefficient). The term used in
interindustry, or input-output, analysis to define the ratio of the units
of input to the units of output. Technical coefficients are derived by
normalizing (dividing) each of the column elements of the transactions
table by the respective column sum.

Leontief Inverse. The term used to describe the table which shows the
direct and indirect (total) requirements of each industry from all other
industries to deliver a unit of product to final demand. The table is
named after Professor Wassily Leontief who pioneered in the field of input-
output analysis.

* The interested reader may consult Douglas Greenwald et al., The McGraw-Hill

Dictionary of Modern Economics, McGraw-Hill, New York, New York, 1973.
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15, Footnotes

lActually the computer algorithm does not follow the iterative procedure
outlined here. As can be seen from Appendix 1 the input-output model
is a set of simultaneous linear equations. Thus matrix inversion is
employed to generate the table of tetal requirements.

2It is to be noted that this figure is understated because the induced
impact (the impact generated by increased consumer expenditures) has
been ignored in our simple illustration. However, for all air pollutant
emissions pertaining to the California air basins analyzed in the body
of this report, the induced impact is included with the direct and
indirect impacts. The induced impact is determined by "closing" the

I-0 model with respect to households, i.e., by shifting households

from an exogenous to an endogeous variable in the model.

3Non—stationary transportation sources of emissions considered

in this report include those transportation sectors explicitly set forth
in the Statewide I-C model (e.g. Truck Transport, Local Transit and Inter-
city Buses) and those transportation activities which are implicitly
included in non-transportation sectors (e.g. auto travel by the in-
surance industry, auto and truck travel by the communications companies
and other utilities).

4The official 1972 U.S. Input-Output Table was released by BEA in June
of 1979,

5For a complete description of the California input-output model for 1976
prepared by the Department of Water Resources .including specific sector
definitions, data, and procedures used see:-State of California, The
Resources Agency, Department of Water Resources, Division of Planning,
Techniques for Statewide and Regional Resource - Constrained Industrial
Outlooks, Draft Technical Report, Sacramento, California, November 1978.
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