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CHAPTER I

INTRODUCTION

Air pollution--is it a natural or unnatural func-
tion of man? A question of this type creates an inex-
haustible amount of controversial opinion. Regardless
of its debatable nature, the fact that some air pollution
exists today is unquestionable. Man's desire to upgrade
his standard of living has created one of his major
social problems: the pollution of the environment in
which he lives. The problem continues to be reflected
and amplified not only by the growing population and
urbanization, but also by the increased utilization of
automobiles, by the increased use of fuels in industry
and in the home, and by the increased emission of particu-
lates as a result of various types of manufacturing pro-
cesses. The Public Health Service has estimated that
over 7,000 communities have air-purity problems and over
one~-fourth of all Americans live in areas with major

1

pollution problems. Although precisely incalculable,

lEmerging Industries (New York: Merrill, Lynch,
Pierce, Fenner, and Smith, Inc., Securities Research
Division, April, 1968), p. 38.

1



air pollution causes economic loss to property as well
as accrued loss to health, happiness and aesthetic val-
ues. Can a social problem of such magnitude and with
such public awareness continue to remain unrecognized
and uncontrolled? Such a question is highly significant.
As disclosed in the development of this report, the
answer to such a perplexing question is "No."

When a social problem is recognized, actions are
initiated to regulate and control the problem through
legislative enactments. Suddenly, those (in this case,
industry) who have not been restrained in their past
operations from contributing to this problem are faced
with either complying with the laws or ignoring them.

If the latter choice is taken, federal or state prosecu-
tion may follow, with the order to meet and maintain
predetermined standards or cease operations. Assuming
prosecution occurs and the indicated firm's decision is
to continue operations, the necessary actions must then
be initiated to satisfy the prescribed limits of control,
usually at a varied number of additional costs to the
company. It is then desirable to determine the nature

and range of such costs.

Objectives of the Investigation

Air pollution cost statistics released for publi-

cation in journals, newspapers, and magazines have



consistently concentrated on projections of expected
costs or current expenditure trends representative of
industry. To date, limited data is available concern-
ing actual air pollution costs incurred as a result of
legal action imposed by Texas air pollution laws and
regulations. Such a presentation is an objective of
this report.

In the interests of a comprehensive presentation
of costs to industry, this thesis attempts first to
investigate the published materials indigenous to the
origin and development of the Clean Air Act of Texas -
1965. Because of the Act's regulatory nature, another
objective of this presentation is to determine the finan-
cial impact that Regulation I has had on eight industrial
firms indicted in Harris County, Texas. The final objec-
tive of this report will be to present a monetary break-
down which correlates with specific air pollution control

costs.

Research of the Literature as a Basic Method

Since the conception of the Clean Air Act of
Texas is dated 1965, sources of information concerning
genesis and maturation are to date very limited or in-
complete., Furthermore, due to the Act's relative new-

ness, data relating to its effects in terms of economic



ramifications on indicted Texas manufacturers are un-
published or non-existent at this time.

The United States Bureau of Health, Education,
and Welfare Public Health Services has published much
material concerned with possible health damage and eco-

nomic losses resulting from air pollution. The Texas

Law Review, Texas Almanac, Science, A Manual for Citizen

Action, air pollution court cases, and Texas Air Control
Board publications and reports provide information which
was extracted and synthesized as background material for
this study. Information obtained through personal con-
ferences with Texas Air Control Board staff members,
Texas Legislators, an Assistant Attorney General of
Texas, legal counsel for the Texas Health Department,
representatives from the Texas Manufacturers Association,
and selected general managers of local manufacturers

proved to be of great assistance for this project.

Limitations of the Study

This investigation is limited to include only
those companies who received air pollution indictments
in Harris County, Texas between June, 1967 and April,
1970. It is further limited to include only the Harris
County companies who sustained a court ordered monetary
forfeiture or fine as a result of air pollution activi-

ties.



Today, air pollution is described as a major
social issue. Industrial management is most sensitive
to public attitude and to public reaction against firms
which are openly admonished and restrained from emit-—
ting pollutants into the atmosphere. Consequently, air
pollution control cost data supplied to the researcher
by the indicted manufacturers may contain biased or
padded cost figures. An explanation for this possible
discrepancy may be due to the interviewed firm's fear
of possible subjection to additional investigation or
undue harassment by both the public and the state.
Public relations may also be a factor because cost
information may be structured to indicate to the general
public and to interested state agencies that more funds
are being allocated to the control of air pollution than
actually are.

It is not the purpose of this report to suggest
that air pollution control cost information obtained
will be representative of all indicted manufacturers
in Texas. For companies of similar size, process, and
needs similar to those companies interviewed, cost data
will be representative. Likewise, the purpose of this
investigation is not to establish projected future air
quality control expenditures, nor to predict expendi-

tures representative of all industry in Texas. Furthermore,



this investigation does not intend to determine whether
reported costs are adequate or inadequate or representa-
tive of all the manufacturers within the industry inter-
viewed.

The results of this study will be presented from
data received from the five companies which elected to
-participate of the eight companies contacted. Discon-
tinued operations, as a direct or indirect result of the
Clean Air Act, accounted for the non-participation of
one of the companies. The remaining two companies which
chose not to participate refused on the premise that
meaningful cost information would require a significant
amount of research which they desired not to undertake.
The non-respondents contended that any disclosure of
such guarded information would be detrimental to the

well-being of the companies.

Organizational Plan of the Thesis

This thesis is divided into four chapters. The
second chapter provides the historical background lead-
ing up to the passage of the Act and its development,
including purpose, regulatory provisions, and the ulti-
mate test of validity. |

Chapter III deals with the methodology used in
obtaining the air pollution control cost data. The re-

sults of the personal interviews are provided. The



results reveal the monetary allocation for each air
pollution control cost variable as well as the total
monetary allocation for each firm interviewed. The
cost data collected provides for a financial impact
statement.

Chapter IV draws together the three major air
pollution control costs (immediate costs, equipment
acquisition costs, and equipment operating costs) in
an attempt to appraise the economic impact of Regula-
tion I of the Clean Air Act of Texas on eight manufac-

turing firms indicted in Harris County, Texas.



CHAPTER II

A REVIEW OF THE HISTORICAL BACKGROUND AND DEVELOPMENT
OF THE CLEAN AIR ACT OF TEXAS-1965
AND REGULATION I

Factors Contributing to the Adoption
of the Clean Air Act of Texas-1965

An investigative study dealing with a specific
element of legislation should concern itself with the
factors which influenced the action instituted as well
as a study of the legislation itself. The objective
of this chapter is to report those specific elements
which initiated and brought about the adoption of the
Clean Air Act of Texas of 1965. These elements of in-
fluence are presented under six major classifications:
the rapid growth of Texas cities, the increased expan-
sion of Texas industry, the hazard of air pollution to
public health, the burden of air pollution on the econ-
omy of Texas, the pressure applied by the federal govern-
ment, and the major weaknesses surrounding Texas air
pollution control prior to 1965. A detailed presenta-

tion of the Clean Air Act of Texas of 1965 will conclude

this chapter.



Rapid Growth of Texas Cities

The advent of the industrial revolution sparked
a virtually uninterrupted migration of people from the
rural sectors to the urban sectors of Texas. Since
this migration exists today, the growth of cities in
Texas continues to be reflected by the large cities of
today, such as Houston. The following demographic data
of Houston and its surrounding area from the year 1900
to 1971 is useful. The population figure in 1900 was
44,633.2 In correlation to this figure the population
count in 1971 increased to l,780,000.3 In seventy-one
years Houston and its incorporated areas realized a
population gain of-1,735,367. As the number of inhabi-
tants increased, the need for manufactured goods and
services flourished. This intensified demand was the
stimulus or the .inducement for industrial expansion
which served to meet the growing public demands and

needs.

Expansion of Industry in Texas
Characteristic of "the first ten years" of this

century, Texas manufacturers increased almost two

2mexas Almanac and State Industrial Guide, (Texas:
A. H. Belo Corporation, 1969), p. 173.

3gouston Chamber of Commerce, telephone inter-
view, July 10, 1971.
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hundred percent primarily because of the discovery of
0il in 1901.4 bprior to this, Texas had shown little
industrial development and was considered an agricul-
tural state. Of significance also were the improve-
ments in transportation and urban development and the
development of the ports and harbors along the Texas
Gulf Coast.> These improvements aided industrial
growth. Today, because of advanced technology and
rapid industrialization, Texas is recognized as being
"among the top eight manufacturing states" in the
nation.®

Industrial expansion in Texas is easily seen in
terms of the varieties and numbers of firms, the number
of industrial employees, and the dollar value added by
manufacturers from the early 1900's to the 1960's. The
total number of manufacturing establishments in 1904
was 3,158. In 1963, the number increased to a total of
ll,580.7 More current figures disclose the 1969 count

to be ll,661.8 The second indicator typifying industrial

dworkers of Writers Program of the Worker Project,
Texas—A Guide to the Lone Star State (New York: Hastings
House, 1940), p. 58.

5

Ibid., p. 59.
bTexas Almanac, op. cit., p. 436.
71bid., p. 435.

81bid., p. 438.
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expansion in Texas is the employee increase. In 1904,
the number of persons employed by industrial manufac-
turers totaled 54,819, In contrast to this, in 1965,
the total number increased to 556,870.9 Following the
1968 survey, this figure increased to a new count of
709,000.10 The third and last factor is the added
dollar value contributed by Texas manufacturers. The
dollar figure in 1904 totaled $58,924,759.00. In 1965,
this figure increased to $8,700,l97,000.00.ll The cur-
rently published figure indicates the 1969 figure to be
$12,600,000,000.00, a "30 percent increase" over the pre-
vious year.l2‘ Therefore, the recognized increased gain
of 8,503 manufacturing establishments, 654,181 employ-
ment increase, and the $12,541,075,241.00 dollar in-
crease in value added all serve to document the in-
creased industrial expansion in Texas.

Premised on the increases of the last decade,
there is no indication to suggest that man intends to

retard the advancement of technology. In direct contrast,

91bid., p. 435.
101pid., p. 438.
Mipig., p. 435.

121pid., p. 438.
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the signs specifically denote an "ever~growing capacity
to produce-by chance or by choice." As a result, urbani-
zation continues, the great demands for more "products,
services and energies" flourish, and the mechanization
and automation of advanced technology continue to in-

crease. 13

The major contributors of air pollution in indus-
try can be arbitrarily classified. ©National studies have
indicated that the major air pollution violators are as
follows:

Pulp and Paper mills

Iron and Steel mills

Petroleum refineries

Smelters

Inorganic chemical manufacturers, such as
Fertilizer manufacturers

Organic chemical manufacturers, such as
synthetic rubber manufacturerslé

b wNHe

(o)

The studies also reveal that each year these industries
discharge into the atmosphere the gquantities and types

of pollutants as follows:

13 .
U. S. Department of Health, Education and Wel-

fare, Public Health Service, Let's Clear the Air, No.
1238 (wWashington, D.C.: Government Printing Office, 1964),
p. 1.

ldy, s. Department of Health, Education and Wel-
fare, Public Health Service, Sources of Air Pollution
and Their Control, No. 1548 (Washington, D.C.: Govern-
ment Printing Office, 1966), p. 9.
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million tons of carbon monoxide
million tons of sulfur oxides
‘million tons of nitrogen oxides
million tons of hydrocarbons
million tons of particulate matter.

UdwdnH
DO

15

In a short period of time the resources of this
country have been so utilized as to form the "most ad-
vanced and prosperous Nation in the history of mankind."
The criticism attached to the rapid industrial expansion
focuses on man's obsession to reap the benefits of the
"American Industrial Revolution" while displaying very
little concern for the by-products of waste and pollu-
tion which were generated by success.l®

The rapid growth of Texas cities and the increased
industrial expansion aided in initiating Texas air pollu-
tion legislation in 1965. The external factors which
influenced legislative action prior to 1965 are, there-
fore, important. However, the information is incomplete

without a discussion of the side effects of air pollu-

tion on health.

The Hazard of Air Pollution to Public Health
The years prior to Texas air pollution legisla-

tion in 1965 produced a vast number of studies and

151bid.

161pid.
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symposiums which revealed facts relevant to air pollu-
tion and health. Many federal agencies within the
national structure directed efforts and energies to the
production of large volumes of information, placing
emphasis on the possible linking of health hazards to

air pollution. 1In a different direction, but with
similar ramifications, air pollution conferences were
conducted to discuss the findings from specific air
pollution cases and health research projects. Upon
adjournment, conference reports containing research
findings were published and made available to the general
public. In addition to the federal and conference publi-
cations, various interested state departments in Texas
continuously published information. Such observers as
newspapers, magazines, and journals published articles
pointing out the same possible connection or relation-
ship. In substance, the collective combination of all

of the above helped form and initiate an atmosphere con-
ducive to air pollution hysteria among the general
public.

As previously established, both the federal govern-
ment and organized air pollution conferences were instru-
mental in the passage of the Clean Air Act of Texas. The
succeeding discussion will present in essence the health/

air pollution information previous to the Clean Air

enactment.
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The knowledge of health and air pollution has
been both broadened and amplified considerably through
three types of investigations, such as:
. . statistical studies of past illness and
death as correlated with geographic locations
and other factors associated with air pollution;
epidemiological studies of death and respiratory
functions as related to variations in air pollu-
tion; and laboratory studies of response by
animals, and in some cases by human beings to
exposure to various pollutants or combinations
of pollutants.l7
Laboratory studies have been conducted where both animals
and humans were exposed to "controlled concentrations of
gaseous pollutants." The results of the laboratory stud-
ies coincide with the results of the epidemiological
studies. One such study resulted in the "development of
lung cancer." The animal was infected with an influenza
virus and after being exposed to an "artificial smog con-
sisting of ozonized gasoline," the animal showed signs of
lung cancer. When exposed singly to either "influenza
or ozonized gasoline," the animal did not incur lung
cancer.18 The laboratory studies serve to support the
reports which indicate the relationship of air pollu-

tion to "chronic disease, especially of the lung."19

171,et's Clear the Air, op. cit., p. 2.

181pig., p. 3.

197th Annual Air Pollution Medical Research
Conference, "Air Pollution and Health," Science, Vol.
145, (July 10, 1964),p. 184.
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Studies have clearly shown that death from "cardio-
respiratory causes correlates in general" with varying
air pollution levels and that "asthmatic attacks among
susceptible patients" have been definitely associated
with varying levels of "sulfate air pollution" and air
pollution in the form of "incomplete combustion of refuse."20
Other studies have indicated that "employee absenteeism due
to respiratory illness" has been directly related to vary-
ing levels of "sulfate air pollution." Another study
revealed that people living in areas where air pollution
is recognized show dramatic "differences in average res-
piratory resistance" when compared with people living in
areas where the air pollutioh level is deemed lowexr. It
has been established that "more than 200 deaths occurred
in New York City in 1953" as a result of a long period of
air stagnation.21

When combined with past studies related to this
subject, a considerable body of evidence is formed which
makes it clear that air pollution is associated with such
important respiratory diseases as lung cancer, emphysema,

22

chronic bronchitis, and asthma. The guestion has arisen

201et's Clear the Air, op. cit., p. 2.

211piq.

22vpir Pollution and Health," op. cit., p. 184.
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as to whether air pollution actually causes health dis-
orders. In reply, the statement has been made that there
is no single cause, but there is sufficient evidence that
air pollution can and does contribute to the development
of health disorders. Authorities indicate "that there is
no longer any doubt that air pollution is a hazard to
health." The point then is a matter of choosing it "as
the single cause, one of several causes, or simply a con-
tributing factor" of the health disorders.?23

In reviewing the effects of air pollution on human
health, it is important to note that in no area of the
world is the mean annual level of air pollution high
enough to cause continuous acute health problems. It is
equally as important to point out that while many of the air
pollution/health studies have concentrated on short-term
episodes of air pollution/health effects, the greatest
concentration of effort has been in the long-term effects

24 1t was the long-

of living in a polluted atmosphere.
term effects which were ultimately brought to the attention
of state officials and the general public. Research studies

of air pollution/health side effect relationships signifi-

cantly influenced and accelerated air pollution legislation

231et's Clear the Air, op. c¢it., p. 4.

241egter B. Love and Eugene P. Siskin, "Air Pollu-
tion and Human Health," Science, Vol. 169, (August 21, 1970),
p. 723.
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in Texas. However, the economics of air pollution was
also an evident and recognized element of both criticism
and influence.
Economic Burden of Air Pollution on
the Economy of Texas

That an economic burden is created by air pollution
is a fact supported by research. Research studies have
indicated that air pollution does cause extensive damage
through "effects on animal and plant life, through soil-
ing and corrosion and deterioration of materials and
structures," through the subsequent "depreciation of pro-
perty values," through "interference with air and surface

transportation,;”" as a result of diminished visibility, and
p

through "losses of unburnt fuels."25

More specific studies
relating air pollution and economic losses have indicated
that it "rots and soils clothing, discolors house paints,
rusts metals, corrodes stone as well as metal, and mars

"26 A recent study con-

monuments and public buildings.
ducted estimated the dollar costs of air pollution nation-

wide as twenty billion a year.27 One study based on

251et's Clear the Air, op. cit., p. 4.

26The Conservation Foundation, "Your Right to
Clean Air," A Manual for Citizen Action. (August, 1970),
p. 13.

271pi g,
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expenses such as "laundry bills, maintenance of walls

and windows, and the cleaning of drapes, rugs and up-
holstery," indicated that the additional costs per person
living in an area designated as heavily polluted, could.
be more than "$200.00 a year, or about $800.00 for a
typical family."28® 1In addition to the economic burden,
federal pressure was a significant if not the paramount

element which led to legislative action.??

Federal Pressure
Subsequent to the Congressional enactment of the
Federal Clean Air Act of 1963, interested individuals with
the air pollution division of the Texas Health Department
recognized the imperative need for a state air pollution
law, not only to insure that pollution laws in Texas be
effective, but to "prevent federal control over Texas'

w30 The latter point was the major element

alr resources.
which influenced Representative Don Cavness of Austin to

spansor the Bill in the House of Representatives.3l‘ In

281pid., p. 1l4.

29pon Cavness, Texas Legislature, Personal Inter-
view, March 2, 1971,

30g. Todd Norvell and Alexander W. Bell, "Comments-
Air Pollution Control in Texas," Texas Law Review, Vol.
47:1086 (1969), p. 1090.

31lipig., p. 1091.
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essence, it became a matter of deciding on the lesser

of two evils: state control or federal control and regu-
lation. After relenting to the fact that air pollution
control was inevitable, the interests involved decided
that power over air pollution regulation could be exer-
cised more effectively at the state level than at the
federal level. Therefore, the decision was necessary
that the legislature at least place a clean air act on
record with the intent to modify it at a later time. 32
Federal pressure and its ramifications introduces the
discussion of the final reason which produced air pollu-

tion legislation in Texas—-the Nuisance Doctrine.

Nuisance Doctrine--Early Air Pollution Regulation
Prior to the enactment of the Clean Air Act in
1965, the instigation of a nuisance suit was the only
legal "method of air pollution control in Texas."33
The responsibility of conducting such nuisance investi-
gations and controlling atmospheric pollution was "vested

n34

in the Texas Health Department. The application of

32Don Cavness, loc. cit., March 2, 1971.

33Norvell and Bell, op. cit., p. 1087.
34Texas State Department of Health, Texas Air

Control Board-Biennial Report, September 1, 1968-
August 31, 1970, (Texas: State of Texas, 1970), p. 1.



sk03
Rectangle


21

the Nuisance Doctrine produced a dilemma for the courts,
as they had to attempt a balancing of the "'enjoyment of
life' with the 'progress of society'."35 In addition to
the legal dilemma produced by the doctrine, eminent weak-
nesses were evident despite the successfulness of the
State Health Department in the abatement and control of

pollution emissions.38

First, if an individual desired

to abate a nuisance, he had to "show a substantial injury."
As a compounding effect, the courts favored industry by
"requiring the individual to show a special injury"--
different from simply to the general public.37 Second,

the cost involved in litigation proved to discourage

such nuisance suits. Third, and most serious, was the
Nuisance Doctrine's inability to guide the conduct of

38 The Nuisance Doctrine was not utilized

business.
effectively; and, more specifically, it did not serve
as a remedy for the problem. Consequently, the major
action in pollution control shifted from a condition of

nuisance to regulation.39

35Norvell and Bell, op. cit., p. 1088.
36pir Control Board, op. cit., p. 1.
37Norvell and Bell, op. cit., p. 1088.

381pid., p. 1089.

391pig.




22

In summary, the rapid growth of Texas cities,
the expansion of industry and commerce, the established
fact that polluted air endangers health, the economic
burden created thereby, the usurped Federal pressure,
and the weakness contained in the Nuisance Doctrine all .
contributed to the creation and adoption of the Clean
Air Act of Texas in 1965, which was revised and strengthened

in 1967 and again in 1969.

Clean Air Act of Texag -~ 1965

Basically, the act centered around the shifting of
the power to control and abate air pollution from the
"Texas Health Department to an Air Control Board," which
coordinated and received assistance from the "Texas Health
Department." The Act provided for the creation of a
regulatory system administered by the "Air Control Board,"
with a "liberal provision for granting variances from the
regulations."40 A legislative condition to the establish-
ment of the regulatory system was the instruction to estab-
lish a system which would curtail pollution activities
while not jeopardizing "the maximum employment and full

industrial development of the state. "4l

401pid., p. 1092.

4l1pig.,
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Purpose
Taken from context, the Act's purpose reads as
follows:

It is the purpose of this Act to safeguard the
air resources of the State from pollution by
controlling or abating air pollution consistent
with the protection of normal health, general
welfare, and physical property of the people,
maximum employment and full industrial develop-
ment of the State.42

Section 3 (A)

To insure the maintenance of air purity and to
insure the protection of health and physical property,
Section 3 (A) of the Act created an Air Control Board
which consisted of nine members appointed by the Governor
for overlapping terms of six years. The Board established
the following objectives as guidelines in its quest to
create an air pollution control program.

1. The preservation of the health and welfare of
man now and in the future;

2. The protection of animal and plant life;

3. The prevention of damage to physical property
and interference with its normal use and
enjoyment; '

4. The provision for visibility required for
safe alr and ground transportation;

5. The maintenance of a program compatible with
continuous economic growth and development;

6. The maintenance of an aesthetically acceptable
environment;

427exas Civil Statutes Annotated, Article 4477-4,
Sec. 1, (Supp. 1965).
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7. To insure that a significant reduction in
the emissions of all harmful pollutants
into the Texas atmosphere is realized,
either through voluntary actions or by
enforcement of the Clean Air Act of Texas
and Board regulations; and

8. To predict air pollution loadings within

major metropolitan areas based on urban and
industrial growth so that measures may be
taken to preserve air quality.43

Section 4 (A)

The power with which the Board has been vested is
described in Section 4 (A). The Board's primary concern
is focused on the preparation and development of a plan
to implement the proper control of air resources. To
facilitate the achievement of these objectives, the Board
adopted rules and regulations which "covered administra-
tive details" and "scientific and engineering principles
which it deemed to be necessary." The regulations pro-
vided explicit guidelines for "industries, municipalities,
and the general public" for the planning of preventive
or corrective measures. In addition, the regulations
contained emission standards, which provided "definite
limits on various emissions to the atmosphere" and were

44

expressed in engineering terms. The Board created

five regulations. However, as the economic impact of

43Air Control Board, op. cit., p. 4.

441144,
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the selected Harris County industry is a direct result
of Regulation I, the discussion to follow will omit
Regulations II through V and concentrate on the first
regulation.

Regulation I: Control of Smoke, Visible

Emissions, And Suspended
Particulate Matter

Bestowed with the responsibility to conserve the
alr resources of Texas the Air Control Board created
Regulation I. The purpose of the Regulation is to deal
directly with the control of air pollution from smoke,
visible emissions and suspended particulate matter and
directly affects those industries whose manufacturing
process produces pollutants.

The remaining discussion concerning Regulation I
will concentrate on an examination of the standards and
limits of pollutant emissions. The terms which apply
to this regulation and which are significant to its
understanding must be defined.

1. "Particulate Matter." Discrete particles

of liquid (except uncombined water) or
solid matter or both which are often, but
not always, suspended in air or in other
gases at atmospheric temperature and
pressure. The term "suspended particulate
matter" is used to distinguish such liquid
or solid matter from material which is not

transported by air beyond the property
boundaries.

45Texas Air Control Board, Regulation I, "Control
of Air Pellution From Smoke, Visible Emissions and
Suspended Particulate Matter" (1968), sec. II (B).
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2. "Ringelmann Smoke Chart." The Ringelmann
Scale for Grading the Density of Smoke,
published by the U. S. Bureau of Mines, or
any chart, recorder, indicator or device
for the measurement of smoke density which
is approved by the Board as the equivalent
of the Ringelmann Scale.46

3. "Smoke." Small gas-borne particles result-
ing from incomplete combustion, consisting
predominantly of carbon and other combustible
material, and present in sufficient quantity
to be observable.#% .

4. "Equivalent Opacity.” The degree to which
an emission, other than gray or black smoke,
obscures the view of an observer, expressed
as an equivalent of the obscuration caused
by a gray or black smoke emission of a given
density as measured by a Ringelmann Smoke
Chart.48

5. "Visibility" or "Visual Range." The distance.
at which it is just possible to perceive a
dark object against the horizon. sky.

6. "Incinerator." An enclosed combustion appara-
tus designed to efficiently reduce solid,
semi-solid, liquid, or gaseous waste at
specified rates, and from which the resi-
dues contain little or no combustible
material, and being equipped with a flue,
stack, or chimney for conducting products
of combustion to the atmosphere. An approved
open trench type (with closed ends) combustion
unit may be considered an incinerator.50

Further discussion concerns prescribed standards and limits

on the control of excessive pollutant emissions.

461pid., sec: II (C).

471pid., sec. IT (D).

48Ibid., sec. II (E).

491pid., sec. II (F).

501pid., sec. ITI (G).
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Visible Emissions of Smoke and Suspended
Particulate Matter

The Board concluded that in order to control and
abate alr pollution effectively, visible emissions,
smoke and particulate matter must be limited. When
such emissions are controlled, individuals are enabled
to have normal use and pleasure of their property; and
the prevention of undesirable levels of visibility
"enhances safety in transportation," primarily air,
and aids in insuring safety to humans and property.
Experience indicates that adverse effects from visible
emissions could be reduced considerably by limiting the
individual smoke emissions and by reducing the "opacity
of emissions other than black or gray smoke."?l ag a
first attempt to establish limits, the Board created air

quality standards for atmospheric vigibility.

Air Quality Standards for Atmospheric Visibility

As a means of determining what actually consti-
tuted an undesirable level of "smoke, aerosols, or sus-
pended particulate matter," the Board adopted two measure-
ments as basic criteria, as follows:

1l.. An atmospheric visibility of less than three

miles during periods when atmospheric rela-
tive humidity is less than 70%.

5ltbid., sec. III (A).
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2. An atmospheric visibility in areas downwind
of a source or sources of visible emissions
of less than one-half of the visibility in
surrounding areas not downwind from the
source of visible emissions, but subject to
the same -general meteorological conditions.
This provision applies with any atmospheric
humidity, but only when the visibility is
restricted to less than ten miles.52

To aid in achieving these air quality standards,

the Board specified emission limits which applied under
all meteorological conditions. Before establishing the
limits on control, the Board attempted to clarify the
relationship between atmospheric particulate matter and
visibility and their unpredictability. It was pointed
out by the Board that such relationships "may change in
a manner which cannot always be predicted on the basis
of humidity, air pollution measurement, and other per-
tinent factors." Therefore, "a single occurrence of
visibility less than the level specified" does not
necessarily indicate the need for air pollution control.
However, if the occurrence of the lack of visibility

is less than "specified on more than five days in a
twelve-month period," this is a clear indication that

air pollution does exist at an undesirable level.?3

521pid., sec. IIT (B).

531pid.
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Limits on Control

The specific limits on control were segmented
into two major sections which are classified as limits
on the control of gray or black smoke emissions and
the limits on the control of visible emissions other

than gray or black smoke.

The limits on the control of gray
or black smoke emissions

"The limits on the control of gray or black smoke
emissions apply throughout the State." However, due to
variations in types of combustion units, limits were
designed to allow for these differences or variations.
The limits according to combustion unit sources are as
follows:

1. The emission of gray or black smoke from

any combusgtion unit (other than a flare)
or from any type of burning in a

combustion unit (other than a flare), in-
cluding the burning in an incinerator of
industrial, commercial and municipal
wastes, shall be controlled so that the
shade or appearance of the emission is
not as dark as nor darker than No. 2 on
the Ringelmann Smoke Chart . . . for a
period or periods aggregating not more
than five minutes in any sixty consecu-
tive minutes, nor more than six hours in
any 10 day period.>4

2. The emission of gray or black smoke from
a flare or other similar device installed
prior to February 1, 1967 . . . , shall be

541pid., sec. III (C).
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controlled so that the shade of appearance
is not as dark as, nor darker than No. 2
on the Ringelmann Smoke Chart for more than
five minutes in any consecutive sixty minutes,
nor more than an aggregate time of six hours
in a 10 day period. Emissions of gray or
black smoke from such a flare or similar de-
vice installed or substantially modified in
design after January 31, 1967, shall not be
as dark nor darker than No. 1 on the Ringel-
mann Smoke Chart . . . .22

3. The emission of gray or black smoke from con-
tinuous process units during periods of
shut-down and start-up . . . of new units
shall be controlled so that the shade of
appearance of the emission is not as dark
as nor darker than No. 2 on the Ringelmann
Smoke Chart more than an aggregate time of
six hours during any 24 consecutive hours,
nor more than 12 hours during any 10 day

pexriod.b56

The Ringelmann Smoke Chart and the procedure for the
determination of gray or black smoke are provided in
Appendix A. Instrumental methods {(alternative methods),
which are shown to give comparable results, are .likewise
provided in Appendix A.
The limits on the control of visible
emissions other than gray or black smoke

The limits on the control of visible emissions
other than gray or black smoke are based on measurements
taken on the basis of equivalent opacity. The limits

are described as follows:

551pid.

56Ibid.
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1. Sources which have visible emissions other
than gray-or black with an opacity equal to
or greater than-an equivalent opacity of
No. 2 on the Ringelmann Smoke Chart are pro-
hibited, except that visible plumes emitted
during rapping or precipitators, removal of
collected dust and equipment changes may be
equal to or greater than an equivalent opacity
of No. 2 on the Ringelmann Smoke Standard for
a period or periods aggregating not more than
five minutes in any sixty consecutive minutes,
nor more_than six hours in any 10-day '
period.>37

2. Sources which have visible emissions other
than gray or black hawving an equivalent
opacity of No. 1 or greater on the Ringel-
mann Smoke Standard more than one half of
the time may, at its discretion, install an
optical instrument capable of measuring
visual characteristics of emissions as out-
lined in Appendix A . . . . If the light
transmittance is shown to be 70% or less as
determined by such instrumental determina-
tion, then the source shall be deemed to be
in violation 58

Subsequent to establishing limits to control visible
emission, the Board proceeded to establish prescribed

limits on suspended particulate matter.

Suspended Particulate Matter
The Board created standards for suspended particu-
late matter on the basis of field surveys which concluded
that in certain regions and areas throughout the State

there was a need to prevent "an increase in the level of

suspended particulate matter emitted into the atmosphere.

571bid., sec. III (D).

581pid.
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In other regions of the State, it was found that a re-
duction in overall levels of suspended particulate
matter was not only necessary, but also imperative.59

In keeping with previous methodology to control visible
emissions, the Board once again reviewed and established
alr quality standards for suspended particulate matter.

Air Quality Standards for Suspended
Particulate Matter

When concentrations of suspended particulate
matter in the atmosphere are higher than the levels
specified in Table 1 below for the various land use
areas, undesirable levels prevail and a state of air
pollution is said to exist. In addition, the "ambient
air quality for an area" is determined on the basis of
"not less than ten, 24-hour samples taken within a
30-day period of time." Based on the same 24-hour
prerequisites, if the suspended particulate matter
in the ambient atmosphere of the areas "exceed these
levels more than 10% of the time," the ambient air

qguality has exceeded the prescribed standards.®0

591pid., sec. IV (A)

601pid., sec. IV (B).
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TABLE 1

. LAND USE AND CORRELATING STANDARDS
(Micrograms of Suspended Particulate Matter Per
Cubic Meter of Air Sampled)

Type-Land Use Description Standard
A residential & recreational 125
B commercial & business 150
c industrial 175
D all other 200

Source: Texas Air Control Board Regulation I,
"Control of Air Pollution from Smoke,
Visible Emissions and Suspended Particu-
late Matter," (1968), sec. IV (B).

To assist in meeting the ambient air quality standards,
the Board established standards on the emission of
suspended particulate matter which may be made from

any property.61

Emission Limits for Suspended:
Particulate Matter

Emission limits for suspended particulate matter
focuses on the "contribution of suspended particulate
matter by a single property to an affected land use area."
The contribution is measured by the "difference between

the upwind and downwind level of air contaminants for

61Ibid., sec. IV (C).
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the property" as outlined in Appendix B, or by "stack
sampling calculated to a downwind concentration” as
outlined in Appendix C.62 1If after surveying in.
accordance with the procedures outlined in Appendix B
and C the contribution from the property exceeds the
emission set forth below in Table 2, the property is

in violation of this regulation.63

TABLE 2

EMISSTION LIMITS FOR SUSPENDED PARTICULATE MATTER
(Micrograms of Suspended Particulate Matter Per
Cubic Meter of Air Sampled)

Land Use Area Affected Property Emission Limit
Type A 100
Type B 125
Type C 150
Type D 175

Source: Texas Air Control Board Regulation I,
"Control of Air Pellution from Smoke,
Visible Emissions and Suspended Particu-
late Matter," (1968), sec. IV (C).
In addition to the emission limits for suspended particu-
late matter, the regulation also contains a section
which has provided for the control of emissions through

stack sampling.

621pig.
63

Ibid.
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Control of Emissions by Stack Sampling

Stack sampling is the method preferred by the
Board when feasible. The method of actual measurement
is left to the discretion of professional engineers.
Also, stack sampling devices may be of a temporary or
permanent nature, depending on the judgment of the
individuals responsible for their provision, and are
bound to conform to all safety laws and practices. The
results of the stack samples may be used as evidence to
determine compliance or violation of the Regulation.64

If the situation exists in which it would be
unfeasible to stack sample, compliance is "determined
by the difference between the upwind level and downwind
level of air contaminants for the property" as outlined
in Appendix B. There are two situations in which upwind-
downwind sampling is preferred: first, when particulates
are not emitted through a stack, but "rather through
the side of a building or through roof vents"; second,
when emissions are made through a great number of flares
and stacks so that measurement of the flare and stack

individually would not be practicable or feasible.®>

64Ibid., sec.

651pid.
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Thus far, the discussion has concentrated on the

control and regulation of visible emissions and particu-

late matter; however, the Regulation also provided for

certain provisions which govern specific activities.

Provisions Governing Specific Activities

The specific activities have been classified so

as to include the following:

l.

Toxic Material

Smoke or suspended particulate matter which
is by its nature toxic to human or animal
life or vegetation shall be controlled to
more restrictive levels than is required
for smoke and suspended particulate matter
generally, and it shall not be emitted in
such quantities or concentrations as to
injure human or animal life or vegetation.66
Burning of Cotton Gin Wastes

Burning of burrs, trash, lint and other
wastes from cotton ginning operations is
prohibitedé except with prior approval of
the Board.®?

Hot-Mix Asphaltic Concrete Plants

A portable type hot-mix asphaltic concrete
plant which is equipped with a cyclone or
mechanical dust collector may be operated
in a Type D land use area if it is at least
one mile from any Type A, B or C land use
area, other than a Type A, B or C land use
area located on the property on which the
plant is located. Section III and IV of
this Regulation do not apply to such a
plant operated in compliance with this pro-
vision. This paragraph D does not apply in
Harris County. Any county which does not
desire to have Paragraph D apply to its area

66control of Air Pollution from Smoke and Suspen-
ded Particulate Matter, sec. V GD.

67Ibid., sec. V (B).
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may petition the Board to be excluded. The
petition shall be submitted by the govern-
ing body of the county. The Board, on its
own motion, may also initiate such proceed-
ings. The Board will cause an investigation
to be made of the need for the deletion of
this provision from the area and, after com-
pliance with the applicable procedures, may
at its discretion, adopt a special regula-
tion to that effect.68

4., Rock Crushers
A portable type rock-crusher equipped with
a dust control system which applies a water
spray to the process material used in the
rock-crusher at those transfer points in the
process which are open to the atmosphere may
be operated in Type D land use area if it is
at least one half mile from any Type A, B
or C land use area, other than a Type A, B
or C land use area located on the. property
on which the rock-crusher is located. The
water. sprays must be so operated and installed
so as to maintain an emission level not to
exceed the level in Section IVB of this
Regulation at the boundary line of the Type
D land use area. Sections III and IV of
this Regulation do not apply to such a rock-
crusher operated in compliance with this
provision. This Paragraph E does not apply
in Harris County.

Regulation I to this point has focused on air standards
and their application to the wvarious conditions; however,
the Regulation also has encompassed a section which has
provided for the exclusion of specific matters from

application.

681pid., sec. V (D).

69Ibid., sec. V (E).
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Exclusions from Application of
Regulation I

The conditions or circumstances which may be
excluded from application under this regulation are as

follows:

l. Emissions of smoke or suspended particulate
matter pursuant to and in compliance with
the terms of a variance granted by the
Board. 70

2. Air conditions existing solely within the
property boundaries of a commercial or
industrial plant, works or shop when the
source of the offending air contaminants
is under the control of the person operat-
ing such plant, works or shop.

3. Emissions of smoke or suspended particulate
matter from an activity when all of the
following conditions exist:

a. The source of the emissions is in a
relatively unpopulated area of the
State;

b. The source of the emissions was in
operation prior to August 30, 1965,
the effective date of the 1965 Clean
Alr Act of Texas (Chapter 687, Acts
of the 59th Legislature, Regular ,
Session, 1965), and has continued to
be in operation from that date;

c. The quantity, characteristics and
duration in the atmosphere of the air
contaminants emitted are such that the
alr contaminants are not toxic to human
or animal life and do not unreasonably
interfere with the use of physical
property of the people; and

d. It is not technically practicable nor
economically reasonable to eliminate
the emissions.

701pid., sec. VI (A).

7lIbid., sec. VI (B).

721pid4., sec. VI (C).
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The discussion of the exclusion provision com-
pletes the examination of Regulation I and precludes a
most important phase of historical background. Character-
istic of most legislative acts is that little is known
concerning their true value and worth until the particu-
lar act's validity is tested. The following discussion
will be concerned with the confirmation of both. the
Clean Air Act and Regulation I by the courts.

Confirmation of the Clean Air Act of
Texas and Regulation I

Despite the passage of the Clean Air Act of Texas,
many industries which were polluting the Texas atmosphere
refused to comply with the Board's regqulations. Accord-
ingly, legal action was initiated against the violators.
For the most part, penalties were assessed in terms of.
temporary injunctions and small monetary fines. Although
these cases aided in the confirmation of the Act and the
legél acceptance of the Board's regulations, the true
test of validity was brought about as a result of two
significant lawsuits involving permanent injunctions and
large monetary forfeitures. The basis of confirmation
rested with the cases of Hooker Chemical Corporation and
International Mineral and Chemical. Both companies, at

the time of legal action, were located in Houston, Texas.

73mexas Air Control Board Report, "Air Pollution
Control in Texas," Texas State Department of Health, p. 6.
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County of Harris vs. Hooker Chemical Corporation, et. al.
No. 760589, 55th District Court of Harris County, Texas

The first test of validity has been cited as County

of Harris vs. Hooker Chemical Corporation, et. al., No.

760589. A brief history is provided so as to establish

the situation which ultimately led to litigation.

Case Characteristics

Hooker Chemical Corporation was a corporation
organized under New York statutes and conducted its
business operations in Harris County, Texas. The com-
pany based its operations on the "Houston Ship Channel"
near "the city of Galena Park," also located in Harris
County. The Hooker Corpd?ation is primarily engaged in
"producing, manufacturing, packaging and distributing
certain chemical and related chemical products." The
products produced and manufactured by Hooker Chemical
were agricultural chemicals which consisted of "sulfates,
phosphates, sulfur and phosphorus compounds and mixtures"
and other related products. The production process in-
volved treating phosphate rock with sulfuric acid. As
a result, the wastes, "sulfuric acid, sulfuric mist,'
acid mists, sulfur dioxides, sulfur trioxides, phosphate
process fumes, and other related mists and gases, fumes
and vapors, were released into the air and circulated

through the atmosphere." In addition, the "milling,
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grinding and packaging of the chemicals and agricultural
chemical products" produced additional dust and particles
which were released into the atmosphere compounding the

already existing problem.74

Alleged Violations

The original petition filed by Harris County,
asserted that Hooker Chemical by its "character was
industrial; and, furthermore, located in an area which
according to Regulation I, would be classified as Type
C, Industrial area." Therefore, according to Regulation
I, Hooker was prevented from "contributing airborne
particles" into the atmosphere in excess of "150 micro-
grams per cubic meter of air." The plaintiff further
asserted that the corporation was located near areas
classified as "Type A, Residential," and "Type B,
Business or Commercial."75

The basic accusations made by the plaintiff are
listed as follows:

1. After December 31, 1967, Hooker Chemical had

repeatedly caused the "emission of particulate matter into

74County vs. Hooker Chemical Corporation, Civil
No. 760,589, District Court of Harris County, 55th
Judicial District of Texas, March 20, 1968, p. 2.

751pid., p. 8.
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the atmosphere in cencentrations well in excess of 150
micrograms per cubic foot of air" and that particulate
matter particles had crossed over properties classified
as Types A and B;76

2. Hooker Chemical was not in compliance with
Regulation I, on December 31, 1967, in that it did not
install the proper equipment to "control their emissions
of particulate matter." At the time the petition was
filed Hooker Chemical was still not in compliance with
Regulation I. Also, Hooker Chemical failed to file for
a variance with the Texas Air Control Board before
September 30, 1967. Because of the failure of Hooker
Chemical to apply, it was established that it had been
in violation of Regulation I every day from "September
30, 1967, to January 23, 1968";’7 and

3. That because Hooker Chemical failed teo in-
stall the necessary contrxrol devices to "cbntrol the
emissions of sulfuric acid, acid mist, sulfuric dioxide,
sulfur trioxide, phosphates," the processes were injurious
and adversely“affected human and "animal life, vegetation

and property"and further affected the "normal use and

78 1pid.

771pid., p. 10.
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enjoyment" of surrounding property by the people who

owned and occupied the surrounding land.78

Court Findings

After closely reviewing the facts and evidence
of the case, the court reached a judgment in which an
injunction would be initiated against Hooker with re-
quired outlined corrective action. Alsoe, incorporated
into the injunction was a variance granted by the Board.
As a final consequence, the. judgment also included a
monetary penalty of $10,000.00 for past violations of
the Act's regulations.79

A second case which served as a confirmation

cornerstone has been cited as the City of Houston vs.

International Mineral and Chemical Corporation.

City of Houston, et. al. vs. International Mineral
and Chemical Corporation No. 767,407

This case has been distinguished as the most impor-
tant single case which would prove to validate and estab-

lish a basis for constitutionality.80

781pbia.
797exas Air Control Board Report, "Air Pollution
Control in Texas," Texas State Department of Health,

p. 6.

80Texas Air Control Board staff, personal inter-
view, February 19, 1971.


sk03
Rectangle


44

Case Characteristics

International Mineral and Chemical Corporation
was legally organized in New York and like Hooker
Chemical conducted business in Harris County, Texas.
IMC at the time of indictment was located within the
city limits of Houston in Harris County and was primari-
ly engaged in the "processing, manufacturing, and handling
of barite, an abrasive substance used in drilling mud.“8l
The processing and handling of the barite pro-
duced dust and particles which were released into the
air and circulated around the surrounding land. The
dust and particles were "carried in such concentrations"
and duration to the surrounding area so "as to be
" injurious and harmful"” to human health, "animal life,
vegetation and property" and also tofﬁhe aesthetic

value of the property.82

Alleged Violations

The City of Houston contended that the barite
plant was partially "industrial and residential in charac-

ter" and should be classified as "Type A, Residential, and

8lHouston vs. International Mineral and Chemical
Corporation, Civil No. 767.407, District Court of Harris
County, 55th Judicial District of Texas, June 4, 1968, p. 1.

82

Ibid., p. 2.


sk03
Rectangle


45

Type C, Industrial." According to Regulation I, air-
borne particles crossing over property Type A canhnot
exceed "125 micrograms of suspended particulate matter
per cubic meter of air"; furthermore, they cannot exceed
"175 micrograms of suspended particulate matter per
cubic meter of air" crossing over property classified

as property Type C.83

The basic allegations made by
the City of Houston are described as follows:

1. International Mineral and Chemical repeatedly,
in its operation of its barite plant and facilities,
"caused an unlawful emission of dust and particulate
matter"™ which greatly exceeded "175 micrograms of sus-
pended particulate matter per.cubic meter of air" and
that the dust was carried across surrounding property
causing harm to persons, "animal life, vegetation and
property," and caused interference with the enjoyment
and normal use of property;84

2. International Mineral and Chemical was not
in compliance with Regulation I as promulgated and made
"effective January 31, 1967," in that it did not install

the proper equipment "to control the emissions of particu-

late matter" and that it was not in compliance from its

831pbid., p. 4.

8411i4., p. 5.
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effective date.85

In addition, it was alleged that
International Mineral andrChemiéal failed to apply for
a variance as required by the: "original Regulation I"
between "September 30, 1967 and Januéry 23, 1968";86 and
3. International Mineral and Chemical failed to
initiate the adoption of the necessary control devices,
it caused "dust and particulate matter to dissiminate
into the atmosphere" in such concentrations and duration
so as to be injuriocus to and "adversely affect human and

animal life, and vegetation and property."87

Court Findings

Once again after close scrutiny of the case facts
and evidence, the court reached the decision to issue
an injunction against International Mineral and Chemical
Company which would require certain corrective actions.
In addition, a variance would be granted by the Air Con-
trol Board. The court's action also included a "monetary
penalty of $17,500.00" plus a mandatory shutdown of the
"plant for five days pending action by the Air Ceontrol

Board." Thus, the total monetary penalty to the company

851hid., p. 6.

861bid., p. 7.

871pid., p. 8.
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was estimated to be between fifty and sixty thousand
dollars.88

The second chapter has been devoted to a review
of the historical background and development of the
Clean Air Act of Texas-1965. The Act's adoption,
basic purpose, regulatory provisions, and proof of
court confirmation were reviewed. The foregoing infor-
mation is essential before one can examine and under-
stand the economic effect of Regulation I on eight
industrial manufacturers in Harris County, Texas, as

presented in Chapter III.

881oxas Air Control Board Report, "Air Pollution
Control in Texas," Texas State Department of Health,
p. 6.



sk03
Rectangle


CHAPTER III

AIR EMISSION CONTROL EXPENDITURES FOR
FIVE INDUSTRIAL MANUFACTURERS INDICTED

IN HARRIS COUNTY, TEXAS

The effects of air pollution legislation are con-
tinuously being reflected through air pollution control
cost studies. The most current studies have attempted
to project "expected costs associated" with the control
of excessive pollution emissions or to predict "current
expenditure trends" representative of all industry con-

cerned with air quality control.89

Pollowing an examina-
tion of such studies, it was concluded that a consensus
of air quality control expenditures does not exist.

This diversity is partially because of varying external
forces affecting each industry, basic differences in the
nature and size of operation, and the lack of an explicit
definition and an accurate measurement of "cost" as re-

lated to air pollution control. In view of the external

forces affecting air pollution control cost studies,

89cariton D. Stolle, "A Survey of Air Emission
Control Expenditures inh Texas Industry Since 1965,"
(Unpublished report, Texas A & M University, October,
1970), p. 1.
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research presented in Chapter III intends to disclose
the air quality control costs incurred by selected and
indicted Harris County manufacturers as a direct or
indirect result of Regulation I of the Clean Air Act

of Texas-1965.

The Nature of Costs

The research is confined to five industrial
manufacturers indicted in Harris County, Texas for
contributing to the excessive emission of air contamin-
ants into the Texas atmosphere. The names of the com-
panies interviewed are withheld from this thesis as a
courtesy to the companies and to safeguard against
unwarranted criticism. As an added protective measure,
the monetary penalty or court fine incurred by the in-
dicted companies will also be withheld from this presen-
tation to prevent any association between the names of
the companies and the amount of the fine. This cost will
be included in the total cost computation.

The selected firms included in this investigation
were contacted by means of a personal interview. To aid
the researcher in the interview, a checklist was devised
which requested cost information for air pollution con-
trol. A sample cost checklist is presented as Appendix

D of this report. As noted in Appendix D, the cost
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checklist specifically requests low and high cost in-
formation. However, the difference between the low
and high cost reported by the respondents proved to be
insignificant. The author was advised that since the
air pollution cost information supplied was primarily
based on technical estimates, a mean or average cost
figure could be used to achieve comparable results.

The expenditure summary tables appearing later in this
chapter have been adapted to report the mean-or average
incurred air pollution control cost.

It may appear that the cost checklist, Appendix
D, and the tables devised and presented in this chapter
are lacking in depth and detail. The cost checklist
was prepared after initial visits with company officials
who advised that this was about the extent they would
go in furnishing this "vital and somewhat confidential"
material.

The requested data were confined to include those
costs which were representative of pre-purchase costs,
cost incident to the purchase of air pollution equipment,
and annual operating and maintenance costs. The costs
acknowledged as those expended by the responding compan-
ies were costs which the organizations themselves con-
sidered to be expenditures made for the benefit of air

emission control.
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The expendityres reflected in the tables appear-
ing later in this chapter are those which occurred as a
result of purchasing the air pollution equipment. This
report divides the incurred costs into three major
categories:

1. immediate costs

2, equipment acgquisition costs

3. equipment operating costs
Data supplied by the respondents, relative to immediate
and equipment acquisition costs, is treated as non-

repetitive. Therefore, the companies were asked to pro-

vide total cost figures rather than adjusted annual costs.

In contrast to this request, equipment operating costs
are treated as repetitive; therefore, the companies were
asked to provide operating expenditures in terms of
annual costs incurred.

Summary of-Overall Air Pollution
Control Costs Incurred

Table 3 provides a summary of acknowledged overall
costs by companies A through E. Each organization which
responded to the personal interview and provided data
relative to the acquisition of air pollution control
equipment is included in the computation of Table 3. As
indicated from the table, the total overall costs for

the individual firms ranged from a total of $26,000.00
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to a total of $829,000.00. The total outlay or total
amount expended by the respondents for the three major

cost areas was- $1,933,000.00.

Total Equipment Acquisition Costs

The total equipment acquisition costs for the
individual firms range from $15,500.00 to $645,000.00.
The respondents collectively expended $1,495,000.00.
This figure indicates that 77.34 percent of the total
overall costs incurred were consumed by the acquisition
of air pollution control equipment.

In reference to the large costs for air quality
control, the respondents were asked to give their opinion
concerning the pricing of the equipment. The responses
were consistently the same. The respondents contended
that the manufacturers of the air control equipment have
and are unfairly pricing the equipment. There were two
basic reasons given for the over-pricing. First, the
number of firms engaged in the production of air quality
control equipment at this time is relatively small and
as a result there is minimum competition. Second, the
air pollution law has created a seller's market. Follow-
ing litigation, the companies charged with excessive
pollution activities have but two primary courses of
action to follow. As one possible alternative, the

companies may choose to discontinue operations completely
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after determining the modification or changeover costs.
A second possible alternative involwves the continuance
of operations while maintaining compliance with state
air pollution standards. The latter option necessitates
the acquisition of control equipment. At this point the
equipment manufacturer is in control. As one company
executive phrased it, "We are over a barrel and they

know it."

Total Operating Costs

The total operating costs range from $6,750.00 to
$160,000.00. Again, collectively $220,400.00 was expended
for actual operation and maintenance of equipment follow-
ing installation. This amount accounts for 11.40 percent
of the overall total cost for air pollution control
incurred by the respondents.

The wide range between the company operating costs
is due to the variations in the nature and size of the
operation. The operating costs reported by the respond-
ents indicate the costs from the last accounting period.
They do not reflect total operating costs beginning with
the equipment acquisition date to the present accounting
period. As many of the respondents' litigation date is
as far removed as 1967, it is possible to conceive how
the 11.40 percent could be a much greater percentage in

relation to total overall costs.
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The respondents were asked if such costs were
fairly stable. They indicated that the operating costs
were continuously increasing and that substantial in-

creases are anticipated in the future.

Total Immediate Costs

The total immediate costs range from $7,250.00
to $93,750.00. The respondents collectively expended
$217,600.00 prior to and following litigation proceed-
ings. This amount accounts for the remaining 11.26 per-
cent of total overall costs. Figuratively speaking, the
immediate costs in relation to each firm's overall air
pollution costs are small, but are important in respect
to overall costs incurred.

The immediate costs, as termed by the respondents,
are unavoidable. They represent costs incurred as a
result of the companies' determination to prove that
they have and are complying with state air pollution
standards. This cost does not include the fines re-
ceived. The respondents conclusively indicated that
the immediate costs are necessary as their absence would

be viewed as an admission of guilt.

Summary of Immediate Costs

In order to comprehend fully the economic ramifi-

cations of Regulation I, investigation must begin at the
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point where the first air pollution cost is incurred.
Immediate costs reveal costs associated with litigation

as well as planning and research costs that are associated
with the acquisition of air control equipment. Although
immediate costs are comparatively small, they serve as
integral parts of the acquisition costs, and should not,
therefore, be viewed too lightly.

Table 4 presents an expenditure summary per com-
pany for the immediate costs associated with air pollu-
tion control. The immediate expenditures range from
$13,100.00 to $61,250.00, Attorney fees are the great-
est expenditure as they account for 28.15 percent of
the total immediate cost expenditure. However, the
testing and consultant costs, with 26.54 percent and
25.04 percent respectively, follow the attorney fees
very closely.

The cost indicating the smallest perxcentage of
the total immediate expenditure is public relations with
6.02 percent. The respondents stated that to assign a
value to public relations was a very difficult task as
it is a continuous and arbitrary process. However, in
view of this difficulty, the respondents concluded that

it was a significant cost to the company.
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Summary of Equipment Acquisition Costs

Following litigation proceedings and the initia-
tion of pre-equipment acquisition planning, actions are
taken to acquire the necessary equipment to alleviate
the company's excessive air pollution emissions.

Table 5 provides an expenditure summary for air
pollution control equipment made by each company. As
indicated by the table, the total equipment acquisition
costs range from $36,000.00 to $997,000.00., The cost
of the air pollution control equipment is the single
greatest cost in relation to the other costs associated
with equipment acquisition. The equipment cost accounts
for 66.69 percent of the total equipment acquisition costs.

Several respondents reported that their equipment
installation costs and consultant costs are included in
the equipment cost. Therefore, an I.C. (incorporated
cost) is placed in the chart for those companies whose
costs were incorpofated. The in-house planning or man-
hour cost of planning accounts for 4.05 percent of the
total cost of equipment. The man-hour cost of planning
involves the selection of possible alternative courses of
action, the selection of consultants or alr pollution
control equipment manufacturers, and any other selection

or decision process associated with a system change.
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Summary Equipment Operating Costs

Most studies of industrial air pollution control.
costs overlook certain operating costs: power, parts
and replacements, maintenance labor, disposal of collected
wastes and the clean-up of approaches and actess roads
leading to the plant. An air pollution control cost
investigation would not provide a comprehensive report
if the operation and maintenance of equipment were not
included. Equipment operation and maintenance costs
reveal the funds expended for continual operation and
maintenance of the equipment following the acquisition
and installation of the air control egquipment. !

Most respondents reported that if the equipment i
operating expenditures were computed from the equipment
acquisition period to the present period, the operating
costs in some instances would surpass the costs of the
control equipment and its installation. This cost could
be obtained by multiplying the latest annual operating
costs by the number of accounting periods since the
beginning acquisition and installation period. O0f course,
annual price-level changes should be included in the
computation to obtain the most accurate results.

Table 6 provides an expenditure summary for equip-
ment and operating costs made by each company. (For the

purpose of this report, only the last ending period of
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annual operating costs will be provided.) The table in-
dicates that the total operating costs range from no
costs incurred to $95,450.00. The labor for eguipment
maintenance and the replacement of parts.and materials
share the heading as the greatest amount expended. Main-
tenance labor accounts for 43.31 percent of the total
operating expenditure and the replacement of parts and
materials accounts for 41.47 percent. The table reveals
that the respondents did not incur any costs associated
with the disposal of collected wastes. They reported
that due to a collection and recycling process, the pro-
duct wastes were recovered which eliminated the need for
disposal.

The results of this survey should provide the
reader with a means to view the total air pollution
control costs for the five‘responding firms indicted in
Harris County and a means of analyzing the cost factors
which are most significant to the total overall air

pollution control costs.

Summary Statement of Air Pollution
Control Costs Incurred

In Chapter II it was pointed out that prior to
1965 the State of Texas air quality standards consisted
primarily of a nuisance doctrine. The nuisance doctrine

was not employed effectively and more specifically, it
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did not serve as a remedy for the increasing air pollu-
tion problem. Consequently, the major action in pollu-
tion contrel shifted from a condition of nuisance to
regulation. Regulation of the air pollution activities
of Texas' industries was established by the adoption of
the Clean Air Act of Texas-1965. The Act provided for
the creation of an Air Control Board. The Board's pri-
mary responsibility focused on the creation of air guality
standards to serve as guidelines for Texas industry.
Prior to this time, Texas industry was under no pressure
to conform to any air quality standards except those
created by the company itself.

The period following the creation of the Texas
Air Control Board was characterized by many investiga-
tions of potential and suspected air pollution violators.
The investigations resulted in legal action taken against
many Texas industries. The Air Control Board concluded
that Harris County accounted for the heaviest concen-
tration of air pollution activity. Therefore, Harris
County industry accounts for the majority of the legal
actions concerning the Texas Air Control Board.

The Harris County companies included in this study
were investigated and charged with violation of the air
gquality standards set in Regulation I as presented in

Chapter II. Consequently, the indicted Harris County
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manufacturers who had not been restrained in past opera-
tions from contributing to air pollution, were faced
with the choice of complying with State air quality laws
or continuing to operate as always. The Harris County
companies which chose the first alternative, either
voluntarily or involuntarily, incurred additional costs.
An account of the costs incurred by the Harris County
manufacturers to maintain compliance with State quality
standards is the focal point of Chapter III and the
impetus of this report.

Between November, 1967 and April, 1970, eight
Harris County, Texas manufacturers were involved in. air
pollution litigation proceedings. The eight Texas firms
were charged with the violation of Regulation I of the
Clean Air Act of Texas-1965. The petition requesting
legal action by the Texas Air Control Board was filed
by Harris County and joined by the State of Texas. In
one case the petition for legal action was filed by the
City of Houston and the State of Texas. The city, county
and state alleged that the eight Harris County firms were
in violation of the air pollution emission standards as
prescribed by Regulation I of the Clean Air Act of
Texas-1965. Court hearings were conducted for the com-

panies charged and in each case, (except one) the company
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received a permanent injunction to prevent excessive
pollution activities and a fine.

The court actions resulted in each company in-
curring costs associated with the acquisition of the
necessary air quality control equipment to meet and
maintain state air pollution standards. As previously
discussed in Chapter III, the air pollution costs for
the five companies surveyed ranged from $26,000.00 to
$829,000.00 with a collective total for the five com-

panies of $1,933,000.00.
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CHAPTER IV
SUMMARY, FINDINGS AND CONCLUSIONS

Summary

The attempts to control air pollution activities
in Texas are relatively recent. It has been only dur-
ing the last decade that attempts have been made to
control excessive emissions of pollutants on a nation-
wide basis. The attempts to control Texas air pollution
are reflected in the adoption of the Clean . Air Act of
Texas in 1965. The effects of the Act on industry in
Texas were minimal compared to its impact in 1967 and
in 1969 when the Act was strengthened and revised. The
impact of the Act on industry, beginning in 1967, can
be viewed from many directions; however, the effects
which are least arbitrary and possibly meaningful are
the additional costs incurred as a direct or indirect
result of the Act.

For five companies in Texas the effects of the
Act have been felt in terms of additional costs to com-
pany operations. In an attempt to disclose the incurred
costs and as a point of departure, a review of the his-

torical background and development of the Act is

66
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necessary. The historical background and development
of the Act enhances the reader's understanding of why
the Act was adopted, its basic purpose, its regulatory
provisions and finally, its proof of validity.

There are many reasons which explain the adoption
of the Clean Air Act; however, most authorities will
agree that adoption came as a result of the rapid
growth of Texas cities, the expansion of industry and
commerce, the established fact that polluted air en-
dangers health, the economic burden created, the pres-
sure of the federal government, and weaknesses contained
in the nuisance doctrine.

In 1965, the Clean Air Act of Texas was placed
among the many Texas statutes with its basic purpose
of safeguarding the air resources of Texas from pollu-
tion. To aid in accomplishing the purpose of the Act,
Section 3 (A) and Section 4 (A) were included. Section
3 (A) provides for the creation of an Air Control Board
with the Board's primary responsibility of insuring
the maintenance of purity of air and to insure the
protection of health and physical property. Section
4 (A) describes the power with which the Board has been
vested. Essentially, the Board's responsibility is to
adopt rules and regulations which it deems necessary

to control air pollution in Texas.
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Regulation I is included in the five regulations
created by the Board. Regulation I deals directly with
the control of air pollution from smoke, visible emis-
sions and suspended particulate matter. As a control
technique, Regulation I establishes standards and limits
beyond which pollutant emissions for designated land
uses cannot exceed.

Following the adoption of the Clean Air Act and
the creation of Regulation I, the Act's wvalidity was
tested. The basis of court confirmation rested with the
cases of Hooker Chemical Corporation and International
Mineral and Chemical Corporation of  Harris County, Texas.
In both cases, the courts charged the corporations with
violating Regulation I of the Clean Air Act. The court's
judgments included a permanent injunction with outlined
corrective actions and a monetary penalty for past
violations of the Act's regulations. The court's de-
cision, handed down in the two air pollution landmark
cases, aided in the confirmation of the Act and the legal
acceptance of the Board's Regulation I. Thus, an era of
legal action concerning violation of the Clean Air Act's
regulations had commenced. During this time, eight
companies in Harris County, Texas were indicted for
the violation of Regulation I of the Act. Consequently,

the indictment of the companies posed the question as to
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the Clean Air Act's effects on the indicted companies.
An inquiry into the proposed question became the focal

point of this report.

Findings

The selected firms included in this inquiry were
contacted by means of personal interview‘. A checklist
was devised which requested information concerning the
costs which the companies had incurred for all pollution
control. The incurred costs were classified into three
basic categories:

1. immediate costs

2. equipment acguisition costs

3. eguipment operating costs

The survey indicates the total overall costs for
the individual firms range from a total of $26,000.00
to $829,000.00. The total cost incurred collectively
by the respondents for the three major cost areas is
$1,933,000.00.

The total equipment acquisition costs for the
individual companies range from $15,500.00 to $645,000.00
with a combined cost of $1,495,000.00 for all companies
surveyed. The total operating costs range from $6,750.00
to $160,000.00 with the five-company expended total being

$220,400.00. Lastly, the total immediate costs range


sk03
Rectangle


70

from $7,250.00 to $93,750.00 with $217,600.00 expended
collectively.

A summary of the three major cost areas indicates
that attorney fees, testing, and consultant fees account
for the majority of immediate costs incurred. As indi-
cated by. the summary of equipment acquisition costs, the
cost of the equipment is the single greatest expense.
For equipment operating costs, the labor for equipment
maintenance and the replacement of parts and materials

require the greatest amount to be expended.

Conclusions.

The purpose of this report has been to determine
objectively the financial impact sustained by eight
companies as a direct or indirect result of Regulation
I of the Clean Air Act of Texas-1965. Based on the find-
ings provided in Chapter III, general conclusions may be
drawn concerning the Act's effects on the indicted com-
panies in Harris County, Texas.

The respondents reported pre-purchase costs, costs
incident to the purchase of air pollution equipment, and
annual operating and maintenance costs. The air pollution
costs were incurred following the companies' court hear-
ings for the violation of Regulation I of the Act. There-
fore, it is concluded that the respondents incurred the

air pollution costs as a direct result of being indicted
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for the violation of Regulation I of the Clean Air Act
of Texas-1865.

In viewing the expense incurred by the respondents
for the purchase of the necessary equipment to reduce
their output of pollutant emissions, the primary question
becomes one of social and moral responsibility: Would
the indicted industrial companies have undertaken such
added expenses without the regquirements of Regulation I
and the pressure placed upon them by the courts of the
State of Texas?

In that the Clean Air Act of Texas is -a recent
statute, the future betterment of its overall purposes
is probable. Hand in hand with these forthcoming re-
visions, the author concludes . that Texas industry must
be ever aware of the future financial allocations which
will be necessary to update its equipment and processes
to maintain complete cempliance with the continucus re-

visions of Texas air pollution standards and regulations.
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APPENDIX A

Determinations of Smoke Based on Principle of
Ringelmann Smoke Chart

INTRODUCTION

The Ringelmann Smoke Chart was developed for use
in evaluating black or grav emissions. The prin-
ciple of equivalent opacity has since been devel-
oped which makes possible the application of the
Ringelmann principle to density determinations

of all colors of emissions, including gray and
black emissions. A qualified, trained observer
i1s capable of making accurate determinations of
the density of emissions of all colors without
having to refer to a density guide.

USE_OF CHART

Support the chart on a level with the eye, at

such a distance from the cbserver that the lines
on the chart merge intc shedes cf gray, and as
nearly as possible in line with the stack. Glance
from the smoke, as it issues from the stack, to
the chart and note the number on the chart most
nearly corresponding with the shade of the smoke,
then record this number with the time of observa-
tion, A clear stack is recorded as No., 0, and

100 percent black smoke as No. 5.

To determine average smoke emission, observations
are repeated at one-fourth minute intervals for

a period of 6 consecutive minutes. The readings
are then reduced to the total equivalent of No. 1
smoke as a standard., No. 1 smoke being considered
as 20 percent dense, the percentage "density" of
the smoke for the entire period of observation is
obtained by the formula:

Ecuivalent units of No.l smoke X 20 - percentage
Number of observations smoke density.
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Further information on the Ringelmann Smoke Chart
and its use may be found in *the United States
Department of Interior, Bureau of Mines Information
Circular 7718 of August 1955. A modified Ringel-
mann Chart for hand use has been prepared by the
Texas Air Control Board staff and mav be used to
determine smoke densitv. The chart may be obtained
by writing the Executive Secretarv,

Use of Modified Ringelmann Chart:

1. Hold chart at arm's length and view smoke above
the grid on chart.

2, Be sure that light shining on chart is the same
light that is shining on smoke being examined;
for best results, sun should be behind observer.

3. Match smoke as closely as possible with corres-
ponding grid on chart and record.

4, Proceed as outlined above.
Reading Equivalent Opacity of Visible Emissions

Below is the relationship between Ringelmann number
and equivalent opacity:

Ringelmann No. Opacity %
1 20
2 40
3 60
4 80
5 100

The general rules in making estimates of equivalent
opacity are as follows:

(1) Visible emissicns other than gray or black
are read in opacities and are recorded in
percentages, These percentages may then
be directly related to a Ringelmann num-
ber, as noted in the table above. Gray
or black smoke is recorded in Ringelmann
numbers.,
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(2) During periods of bright sunshine, the
sun should be directly behind the ob-
server or within #5° either side of that
direction. In cloudv weather, the posi-
tion of the sun is relatively unimportant.

(3) Peadings shall be taken at right angles
to the wind direction and from a distance
necessarv to obtain a clear view of the
stack and background,

(4) Readings shall be made through the densest
part of the plume and where the plume is
approximately the diameter of the stack.

On plumes containing steam, opacity readings
should be taken immediately beyond the
point where the steem d1031Datesn

(5) An observer should not studv the plume as
this will soon produce fatigue and cause
erroneous readings. Instead, he should
glance at the plume and record his obser- |
vation immediately, locking away from ,
the plume between readings.

(6) Readings shall be taken at 15 second inter-
vals for a period of six consecutive min-
utes and recorded on an appropirate form
(See Figures 1 and 2).

(7) The observer shall have successfully com-
pleted a training program at a training
facility approved bv the Texas Air Control
Board and certified within the previous
six (6) months,

(8) An observer trained as provided in para-
graph (7) mav make readings dlrectlv with-
out the necessity of referr:ng to a density
guide for visible emissions.

INSTRUMENTAL METHOD FOR MEASUREMENT OF TRANSMITTANCE

This Appendix provides guidelines for the measurement
of transmittance through a visible plume prior to
emission, for the purpose of determining compliance
with the emission standard specified in Paragraph D
of Section III of Regulation I,
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General Method. This method is intended to
accomplish the same objective as the visual
estimation of equivalent opa01ty, i.e., to
measure the optlca'L properties of a plume and
thereby determine whether or not the emission
will contribute to the degradation of atmos-~
pheric visibility in the arca downwind of the
source in question. Instruments are available
from commercial suppliers which can meet the
requirements of this Appendix, or persons
skilled in instrumentation can assemble a
satisfactory instrument from various components,

Principle of Operation. The instrument shall
Include a 1ight source which produces a
collimated (approximately parallel) beam of
light, and an adequate device capable of mea-
suring the intensity of the light beam at the
temperature and environmental conditions
existing. The light source and measuring de-
vice shall be mounted in the stack or in a
duct leading to the stack in such a way that
the emissions to the atmosphere pass between
the light source and measuring device and cause
a reduction in the measured light intensity,
The transmittance, or light intensity of the
beam passed through the dust and particulate
matter, shall be greater than 70% of the
transmittance measured with the same instrument
installation when no dust is present, when
calibrated as described below.l

Light Source. The light source used shall
emit spectral energy approximately equivalent
to normal daylight. To prevent erroneously
hlgh readings for transmittance, no more than
10% of the total energv emitted shall be of
longer wave length than two microns.

Location., The instrument shall be located in
the system at a point which provides trans-
mittance readings representative of the optical
properties of the particulate matter emitted to
the atmosphere. Measurement of light scattering
due to condensed water vapor mav indicate a

lconsideration is being piven to making this 80%.
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violation when, in fact, a violation does
not existj; thus, for effluents containing
water vapor, measurements should be made
at some point in the system where gas tem-
perature is above the dew point, thus pre-
venting condensation,

Installation and Calibration. The permis-
sible optical properties of the emission
depend, in part, on the total volume emitted.
The instrument response will vary depending
on the light path across which the measure-
ment is made. These two factors must be
considered in installing and calibrating the
instrument. Also, the light path should not
extend the full width of the stack or duct
in which the instrument is installed, since
disturbances in the flow pattern next to the
wall of a stack or duct may cause erroneous
readings; the usual practice is to provide

a light path of approximately 90% of the stack
diameter, leaving approximately five percent
of the diameter near each wall which is not
included in the light path.

The following steps are required in cali-
bration:

1. Determine total volume of gases emitted,
including air, combustion gases, gaseous
impurities, and all gaseous matter com-
bined, but excluding water or water vapor.
Calculate volume at the pressure and tem-
perature existing at the point of measure-
ment. Multiple units substantially the
same in design. and operation shall be con-
sidered as a single process and the total
combined flow from all such units shall be
used. Process units which are different
in design and/or operation will be evaluated
and measured individually.

2. From Figure 1, determine the length of
light path across which a minimum of 70%
transmittance is required.
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If possible, install instrument so that
measurements are obtained over an actual
light path close to that determined from
Figure 1. Where this is not possible due
to the geometry of the system, the allow-
able transmittance for a light path other
than that indicated by Figure 1 can be
estimated by using the following equation:

- log T =1 where T = Transmittance
1l = length of light path
k = constant

(Use 0.70 transmittance and light path in-
dicated by Figure 1 to evaluate kj then
use this value of k to determine transmit-
tance for actual 1light path of the parti-
cular installation.)

This determination can be made with the aid
of Figure 2., This curve should not be
extrapolated beyond the limits shown since
the equation may not be applicable with
extreme variations in light path. The value
obtained is the permissible transmittance
with the installation used, which is equi-
valent to a transmittance of 70% with the
length of light path indicated by Figure 1.

Note: Some commercial instruments
utilize a five-foot light path for
installation in any stack five feet

or more in diameter, even for very
large stacks. To aid those contem-
plating such an installation, Figure

3 shows the minimum transmittance re-
quired with a light path of five feet.
This should be used with caution with
emission rates in excess of 250,000 cfm.,

The instrument shall be calibrated for clear
stack conditions (100% transmittance) and
opaque conditions (0% transmittance). In
addition, a 70% transmittance calibration
reading should be made using a light ob-
scuration grid. Calibration shall be per-
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formed at such intervals as are necessary
to maintain accuracy of 5%,

5. Lens surfaces should be cleaned when
necessary to allow continued efficient
operation of the instrument. Optical
alignment of the light source and detector
should also be checked periodically,
especially if transmittance readings appear
to be lower than anticipated.

6. An automatic recorder is recommended to
obtain a continuous record; otherwise,
readings must be recorded at least four
times per hour, plus additional readings
if processing conditions change.

Exceptions., Certain situations may arise in
which this method is not applicable, such as
the following:

1. Emissions change in character after emission
to become more visible (so-called "detached
plume"), so that an emission which is in-
visible in the stack may, in fact, cause
deterioration of visibility in the community.

2, Different emissions may mix and react in
atmosphere to form aerosols which restrict
visibility although each emission by itself
mav have no effect on visibility.

3. Location at a point where temperature is
above the dew point is not possible, and
therefore errors due to water condensate
cannot be avoided.

Where these or other conditions make it impossible
to use the method outlined in Appendix A, Section
TII and achieve the intent of this Regulation,

the Executive Secretary will investigate such
situations on an individual basis. The Board may
issue an order which will control this emission;
and in such order, alternate methods of measure-
ment and/or controls which are appropriate to
control this emission will be considered.
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Alternate Methods of Measurement. The Executive
Secretary may accept alternate methods of
measurement which can be shown to achieve the
intent of this Regulation.




APPENDIX B

High Volume Air Sampling

Determination of Ambient Air Quality

The sampling for ambient air guality shall be
by high volume air samples of twenty-four hours
duration. A minimum of ten air samples within
a thirty-day period in the affected area shall
be collected. The ambient air quality for

the area is considered as having exceeded the
standards outlined in Paragraph IV,B., if the
24-hour samples exceed those levels more than
10% of the time.

Determination of Compliance with Emission Limits

1.

High volume air samplers shall be used to
take upwind level samples and downwind
level samples so as to determine the con-
tribution of the property in question.
Samples shall be taken away from areas of
local air quality disturbances, such as
dusty roads. The concentration of parti-
culate matter in the "downwind sample" less
the concentration in the "upwind sample"
shall be used in determining whether the
emissions from the property comply with
the requirements in Section IV of this
Regulation,

To provide adequate data to constitute
nroof of compliance or violation, the
following minimum sampling requirements
shall be met:

a. Duration of Sampling:
(1) If the measured value exceeds the

emission limit by not more than
100 mg/M3, a minimum 5-hour

81
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sample shall be collected in
a 24-hour period
(2) If the measured value exceeds
the emission limit by more than
100 but less than 300 mg/M3,
a minimum 3-hour sample shall be
collected in a 24-hour period
(3) If the measured value exceeds the
emission limit by 300 wg/M3 or
more, a minimum l-hour sample
shall be collected in a 24-hour
period

b. Individual samples shall be collected
for a minimum of one hour each, un-
less the flow rate is reduced exces-
sively in less than one hour due to
plugging of the filter. The number of
samples required to provide adequate
sampling time can be collected continu-
ously or intermittently,

c. To provide adequate samples, each filter
used for downwind sampling should con-
tain at least 20 mg. of sample so that
accurate weight measurements may be ob-
tained.

Variations in method and procedure which
will give eguivalent results may be utilized
if approved by the Executive Secretary.

C. Standard Procedure and Equipment for High Volume
Air Sampling

1., Filter Media - Collection media shall be a
fiber glass mat (filter) or other suitable
media capable of trapping all suspended parti-
culate matter 0.3 micron or larger in size,

such as MSA 1106B Flash Fired, Gelman Type A,
or equivalent,

2. Vacuum Pump- Air shall be drawn through this
filter at a rate not to exceed 70 cubic feet
per minute (cfm), nor less than 10 cfm. This
unit shall have a flow meter or measurin
device capable of reading true air flow.

ltprue air flow-If the flow meter device does not mea-
sure true air flow, it must be calibrated against
known flows and a correction curve made for these findings.
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Records
Sampling Data shall include the following:

a. Starting and ending time and date of
sample

b. Initial flow rate and final flow rate

c. Location of sampler

d. Wind direction and velocity

e. Signature and remarks of person col-
lecting sample

f. Temperature and atmospheric pressure
during sampling period as obtainable
from the nearest U, S. Weather Bureau
Station

Weighing of Filter

Particulate weight collected shall be deter-
mined as the final weight of the filter, less
the initial weight of filter.

a. Initial and final weight of the filter
shall be determined to the nearest one
thousandth of a gram as determined by a
standard analytical balance.

b. Initial and final weight of the filter
shall be determined after the filter
has been exposed to standard laboratory
conditions for a period of not less than
24 hours. (This is necessary to prevent
the loss or gain of water vapor entering
into the net particulate weight determina-
tion.)

Volume of Air Sampled

Total volume of air sampled shall be determined

as average rate of flow times the period of
sampling. (The average rate of flow shall be
determined by obtaining the arithmetic aver-
age of the initial and ending rates of flow,
provided the flow does not decrease by more
than one-half during the sampling period;
otherwise intermittent flow readings must be
taken during the sampling peried to compute
the arithmetic average.) This shall be ex-
pressed as total cubic meters of air sampled.
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Calculation of Pollutant Concentration

Particulate weight collected (grams) divided
by volume of air sampled in cubic meters
(M3) shall be expressed as micrograms per
cubic meter ( ug/M3) of air sampled.

Sample Criteria

a. Samples mutilated or damaged during
collection or analysis to an extent that
would affect the air flow or determina-
tion of particulate matter weight shall
be discarded as unuseable.

b. Samples shall be collected at a height
of not less than 3 feet nor greater
than 10 feet from ground level.

¢. Sampling surface shall be so placed or
shielded so as to collect only suspended
particulate matter.

d. Insects impinged upon the filter shall not
be considered suspended particulate mat-~
ter and shall be removed from the deter-
mination of net particulate collected.

(If this is impractical, sample shall be
discarded.)

e. Barometric pressure and temperature
correction to standard conditions may
be made when such is indicated. When
such correction is employed, average of
hourly barometric pressure and tempera-
tures must be used to determine the
necessary corrections. Standard condi-
tions are 14.7 lbs/square inch (29,92
inches or 760 mm of mercury) pressure
and air having a density of 0.,07485
lbs/cubic foot, temperature 20°C or
680Fo

f. A constant voltage transformer of
adequate capacity in the power system
of the air sampler is recommended to
prevent voltdge fluctuations which may
cause variable motor speeds and resul-
tant variable air flow., To insure ac-
curate elapsed time measurement, a
timer switch clock may be incorporated
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in the circuit.

Calculation of total suspended particulate
matter '
Example:
Air Flow:
(1) Initial flow meter reading (True) 60 cfm*
(2) Final flow meter reading (True) 58 cfm
(3) Arithmetic average (1)+(2) _
e et
60cfm+58cfm
2 = 59 cfm
(4) Hour began 1/16/66 0001 hrs*
(5) Hour complete 1/17/66 0001 hrs
(6) Elapse time minutes=hrsX60'/hr=
24 hrs X 60'/hr= 14yQ
(7) Total ft3 of air sampled =
' (3) X (6)
= 59 cfm X 1uu0' = 84960 ft3*
(8) Total M3 of air sampled = (7)
$ 35,314 ft3/M3 = 84960 ft3
+ 35,314 M3 = 2u06 M3*#
Suspended Particulate Matter:
(9) Filter weight after sampling .
in gms 4,1090 gms
(10) Filter weight before sampling
in gms 4,0090 gms
(11) TSPM#* collected (9) - (10) =
4,1090 gms - 4,0090 gms = 0.1000 gms

(12) pgms of TSPM (11) = (11) X
106 pegms/gm = 0,1000 gms X
106 pgms/gm =

(13) ngms* of TSPM per M3 of air
sampled equal (12) = (8) =
100,000 mgms & 2406°M3 = 42 ugm/M3

100,000 ugm

®*Explanation of symbols and abbreviations:

cfm - cubic feet/minute
hr or hrs - hour or hours respectively
' - minute or minutes

ftd - cubic feet
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M3 . cubic meterxrs

gm or gms - gram OT grams respectively
ngm - micrograms €0.000001 gm)

TSPM -~ total sus pended particulate matter



APPENDIX C

Stack Sampling

The amount of particulate matter emitted from &
stack shall be measured according to the Amer-
ican Societv of Mechanical Ungineers "Dower
Test Codes - PTC - 27" dated 1957 and entitled,
"Determining Dust Concentration in a Gas
Stream." This publication is hereby made a
part of the Regulation by reference. Compli-
ance shall be determined on the basis of not
less than two complete determinations within
any 24-hour period. Anv other method approved
by the Executive Secretary may be used in
accordance with good professional practice.

Calculations of Particulate Matter Concentra-
tions from Stack Samples and Measurements

Maximum allowable stack emission rates or
ground level concentrations of suspended par-
ticulate matter from measured stack emission
rates shall be calculated by Sutton's equation
as set forth below. This eauation has been
modified to provide results comparable to
one-hour ambient air samples:

05 = 27 d €2 X271 1076 exp| _ Ho?

Ye

where,

0, = emission rate, grams per second

Z = ground level concentration, micrograms
per cubic meter

m = 3.14

i = mean wind speed set at 3.8 meters per sec

C? = isotropic diffusion coefficient, set at
0.010 for neutral conditions, with dimens
mn
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X = downwind distance from source, meters

n = stability parameter, nondlmen51onal, set
at 0.25 for neutral conditions

exp= exponential function, e = 2,72
H,= effective stack height, meters

If the stack emission contains a significant
portion of large particles which fall out within
the property, a correction may be made to ex-
clude such portions from the sample weight,
with the approval of the Executive Secrétary.

Computation of Effective Stack Height

The effective stack height is the physical stack
height plus the height that the effluent plume
initiallv rises above the stack owing to the
stack draft velocity and/or the buovéncy of the
effluent., For a flue gas temperature equal to,
or less, than 65° F,, the effective stack
height is calculated by the following equaticn:

o -—

H, = H = d| Vg 1.4 |1+ DT
u T,

[ - 5
where,
He = effective stack height, meters
H = height of stack, meters
Vg = stack gas ejection velocity, meters per

second

d = internal diameter of stack top, meters
u = wind speed, meters per second (Assume 3.8

meters per second.)
DT = stack gas temperature minus ambient air

temperature, °K, (Assume ambient air
temperature is 293 °K.)

T, = stack gas temperature, °K
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For a flue gas greater than 65° F, the effective
stack height is calculated by the following
equation:

H, = H + (1.5 Vg d + 4,08 x 10-5 Qy)

u

where,

He effective stack height, meters

H = stack height, meters

Vg = stack gas ejection velocityv, meters per
second

u = wind speed, meters per second (Assume 3.8

meters per second unless other acceptable
meteorological data are available for the
stack locality.)

d = internal diameter of stack top, meters

heat emission rate of stack gas relative
to ambient atmosphere, calories per second

0y = Q C DT

" o
DS

where,

N = mass emission rate of stack gas, grams
per second

Cps: specific heat of stack gas at constant
pressure, calques per gram per °K,

DT = T4 -~ T

T, = temperature of stack gas at stack top, °K

T = temperature of ambient atmosphere, °K

(Assume ambient atmospheric temperature
is 293 °K.,)

The attached graphs have been plotted from
Sutton's equation, as modified above, using
the following data:

u 3.8 meters per second mean wind speed

c2

0.010 MD



sk03
Rectangle


80

n = 0,25

Z = 100 micrograms per cubic meter f
Land Use or Tvpe A

Z = 125 micrograms per cubic meter for T
Land Use ype B

Z = 150 micrograms per cubic meter for Type C
Land Use )

Z = 175 micrograms per cubic meter for Type D
Land Use

He = 33, 66, 131, 197, 262, 328, 394, 459, 525

and 591 feet

X

1000 to 70,000 feet

This graph shows the solution only for the region
where 0O, increases with X. The region where

05 decreases with X has been replaced by a ver-
tical line.

The allowable emission rate for particulate
matter shall be determined as follows:

1. Determine effective stack height for the
source in question and select the proper
curve on the granh.

2, Determine the distance from the property line
or the affected area to the stack, and
locate on the left-hand vertical scale., Read
across at this noint on the scale to the
previously selected curve for effective
stack height,.

3. Then read down to the corresponding point on
the horizontal scale to determine the allow-
able emission rate for the land use type
of the affected area.

Multiple Stacks
For a property containing more than one stack,

calculations shall be made from the modified'
Sutton's Equation for each stack and the addi-
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tive effect for the stack emissions on the
affected area determined. The owner of a
multi-stack property may elect to use a
computer program to calculate the additive
effect of his multiple stack scurces on
adjacent properties, provided he provides
the Executive Secretary a duplicate of the
computer program and obtains the approval of
Executive Secretary of the program.
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APPENDIX D

COST CHECKLIST

Please complete the following by listing both the low and
high dollar cost incurred as correlated to the cost vari-
ables listed below. If accurate cost figures are unavail-
able, please show estimated dollar cost figures for each.

IMMEDIATE COSTS Low High
Attorney fees (prior to and follow- § $
ing litigation)
Monetary Penalty (fines). $ $
Public Relations Costs. $ $
Testing Costs (air samples). $ $

Consultants Costs (determine
feasibility). $ $

*Note--Variables 4 and 5 can in some
cases be combined; please seg-
ment 1if possible.

EQUIPMENT ACQUISITION COSTS

Equipment Costs. $ $
Equipment Installation Costs. $ $
Man-hour Planning Costs. S S
Consultant Costs (equipment). $ $
EQUIPMENT OPERATING COSTS
Power, Fuel, & Water Costs. S S
Replacement Parts & Materials Costs.$ $
Maintenance Costs (labor). $ $
Disposal of Collected Wastes Costs. S S
Clean-up Costs (approaches & $ $

access roads
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