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ORDER AUTHORIZING STUDY

That Part of Omnibus Senate Order No. 657 of 1959
Which is Printed Below in Italics

Ordered, That the Legislative Research Council be directed to make an
investigation and study relative to the problem of air pollution in the met-
ropolitan Boston area; relative to providing hospital and medical care for
retired persons; relative to the establishment of a State uniform building
construction code; and relative to the laws relating to legal holidays and
their observance; and to file the results of its investigation and study with
the clerk of the Senate on or before the fourth Wednesday of February,
nineteen hundred and sixty.

Adopted
By the Senate, June 3, 1959
By the House, in concurrence, June 11, 1959
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To the Members of the Legislative Research Council.

GENTLEMEN: The omnibus Senate Order, No. 657, directed
the Legislative Research Council to make an investigation and
study relative to the problem of air pollution in the Boston metro-
politan area.

The Legislative Research Bureau submits herewith such a report.
Its scope and content have been restricted necessarily by statutory
requirements limiting Bureau output to factual reports without
recommendations or legislative proposals.

This report was prepared primarily by Dr. Rolf Eliassen, Profes-
sor of Sanitary Engineering of the Massachusetts Institute of Tech-
nology. With reference to the disease aspects of air pollution he
was assisted by Dr. James L. Whittenberger, Assistant Dean of the
Harvard School of Public Health.

Respectfully submitted,

LETTER OF TRANSMITTAL TO THE
LEGISLATIVE RESEARCH COUNCIL

HERMAN C. LOEFFLER,
Director, Legislative Research Bureau
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To the Honorable Senate and House of Representatives.
GENTLEMEN: The Legislative Research Council submits

herewith a report prepared by the Legislative Research Bureau
relative to the problem of air pollution in the Boston metropolitan
area. This report was required by part of the omnibus Senate
Order, No. 657, directing the Council to study this subject.

The Legislative Research Bureau is limited by statute to “statis-
tical research and fact-finding.” Hence, this report contains only
factual material, without legislative proposals.

Respectfully submitted,

MEMBERS OF THE LEGISLATIVE
RESEARCH COUNCIL

Sen. JOHN E. POWERS
of Suffolk Chairman

Rep. JOHN F. THOMPSON
of Ludlow Vice Chairman

Sen. NEWLAND H. HOLMES
of Norfolk and Plymouth

Rep. JOHN W. COSTELLO
of Boston

Rep. FRANK S. GILES
of Methuen

Rep. WALTER F. HURLBURT
of Greenfield
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LETTER OF TRANSMITTAL TO THE
SENATE AND HOUSE OF REPRESENTATIVES
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AIR POLLUTION IN THE METROPOLITAN BOSTON AREA

By legislative directive this report deals with the problem of airs
pollution in the metropolitan Boston area, and the effect of such
pollution upon cancer, tuberculosis and other pulmonary diseases.
The report deals with the causes of air pollution, its effect on
public health and means of control.

The causes of air pollution are many and varied from domestic,
municipal, industrial, transportation and other activities in the area.
Basically, the causes are excessive concentrations of gases, liquids
and solids introduced into the atmosphere by the acts of man. The
greatest source of air pollution comes from combustion the burn-
ing of coal, oil, gasoline, wood, refuse and other combustible ma-
terial. Manufacturing processes also contribute heavily to certain
constituents of air pollution.

The effects of air pollution include: damage to physical property
through blackening, paint deterioration, metallic corrosion, and tex-
tile weakening and soiling; damage to vegetation; decrease in visi-
bility, with attending vehicular accidents and delays in air and
ground transportation; public nuisances from smoke and odors; and
adverse effect on health.

Statutory Bases of Control
The present control of air pollution in Massachusetts is based on

statutes relative to: (1) the organization and powers of the Met-,0
ropolitan Boston Smoke Inspection District, (2) municipal air pol-
lution regulations, (3) air pollution control regulations of the State
Department of Public Health, and (4) nuisances. These four types
of statutes, discussed below, are administered by state or local
health authorities.

1. Metropolitan Boston Smoke Inspection District. The first effective
air pollution control law of Massachusetts was enacted in 1910. It

SUMMARY OF REPORT

PRESENT AIR POLLUTION CONTROLS
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created a smoke inspection district consisting of the City of Boston
and five neighboring communities; later the boundaries were ex-
panded to include Boston plus 30 nearby municipalities. The met-
ropolitan smoke control system is now administered by the small
staff of the Division of Smoke Inspection in the State Department
of Public Health. That Division is responsible for enforcing the
statutory provisions governing the intensity and duration of per-
missible smoke emissions from stacks in the district. For measure-
ment purposes the Ringelmann chart is used as a standard. The
Division may order abatement of smoke control violations, after due
notice and a public hearing; and parties ignoring such orders may
be penalized after trial in court. The costs of the district, which
approximate $50,000 annually, are assessed on the 31 constituent
municipalities of the district according to their 1945 equalized prop-
erty valuations.

2. Municipal Air Pollution Regulations. Legislation enacted in 1954
authorizes local boards of health, or “other legal authority”, to pro-
mulgate air pollution control regulations, subject to the approval
of the State Department of Public Health. These regulations are
enforceable by the local agency, within the community. In addi-
tion to this recent general enabling legislation, earlier special laws
going as far back as 1900 empower the three cities of North Adams,
Springfield and Worcester to prevent air pollution within their
boundaries.

3. State Air Pollution Regulations. The State Department of Public
Health has had general authority since 1954 to adopt minimum
rules and regulations to prevent the pollution of the atmosphere in
the state; and it may also intervene in intercommunity air pollution
problems to the extent of assuming joint jurisdiction and exercising
all powers of the local boards of health. These regulations become
effective when filed with the State Secretary.

4. Nuisance Laws. Insofar as the release of air contaminants can
also be determined to be the cause of a nuisance or a health hazard,
existing nuisance laws can be applied by local boards of health.
These boards may require abatement of the nuisances which they
discover, and their requirements are enforceable in the courts.

The Legislature, in the annual state appropriation acts, also
authorized the State Department of Public Health to assist cities
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and towns in air pollution studies, provided that the localities reim-
burse the state for expenses incurred. Federal assistance to com-
munity air pollution surveys is also available through the United
States Public Health Service.

The Nature and Results of Present Controls

The law governing smoke control in the Boston
area by 148 state observation stations permits only the control ofw

visible smoke discharged from stacks, to the extent specified by
statute. It does not allow control of open burning; nor does it
authorize the Division to require reduction of air contaminants
other than smoke. State smoke inspectors do not possess statutory
authority, which municipal health inspectors have, to enter private
property in performing their duties; consequently, the Division
must seek out available local health inspectors to assist in investi-
gations, with resultant delays.

Within the limits of its appropriations and staff, the State De-
partment of Public Health assists local boards of health in the
drafting of municipal air pollution regulations and in related sur-
veys. However, except for control of visible smoke in the Boston
area, most air pollution control measures result from proceedings
instituted by local boards of health under the nuisance laws. The
State Department of Public Health has as yet adopted no compre-
hensive state-wide air pollution code.

The heavy pall that hangs over the City of Boston on some morn-
ings is evidence that present air pollution control systems are not
adequate. Contamination due to coal smoke has decreased sub-
stantially. But this decrease has been more than offset by thou-
sands of new sources of air contamination reflecting the general
use of petroleum for heat and power, and by the number and com-
plexity of raw materials now used by industry and the waste prod£
ucts which they release.

Metropolitan Boston is now enveloped in the first stages of what
could become an acute air pollution condition. Present laws and
means are judged to be inadequate. Yet the damage from air pol-
lution to property in the Boston metropolitan area may exceed
$20,000,000 a year, to say nothing of losses represented by human
illness it may cause.
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Nature and Extent of Air Pollution
Air pollution results from excessive concentrations of gases,

liquids and solids introduced into the atmosphere in connection with
domestic, industrial, transportation and other human activities. The
greatest source of this pollution is, of course, the combustion of oil,

* gas, coal, wood, refuse and other material. It is almost unbeliev-
able that an estimated 2,600 tons of contaminants are discharged
into the Boston metropolitan atmosphere each day. This total con-
sists of 1,500 tons of finely divided solids (aerosols), 500 tons of
organic substances, 250 tons of sulfur dioxide, 200 tons of acids, and
150 tons of nitrogen dioxide. The principal sources of domestic air
pollution are household heating plants now mostly oil. Municipal
installations adding pollutants to the air include burning dumps and
poorly designed or operated sewers and sewerage treatment plants.
Industrial sources of air pollution, too numerous to mention, em-
brace such activities as steam power plants, metallurgical opera-
tions, chemical industries, etc. The report describes the expensive
efforts being made by some progressive industrial corporations to
reduce their pollution of the air. Automobiles and trucks account
for more than 50% of hydrocarbon pollution of the metropolitan
atmosphere, much of it in the form of unburned and partially
burned gasoline and diesel fuel.

Health Effects of Air Pollution
The health effects of metropolitan air pollution are difficult to

measure due to the mobility of people and changing environmental
factors. Accordingly, such health effects can only be indicated by
indirect evidence, which results in measures to control pollution
being based on a limited knowledge of potentialities rather than
conclusive data. The following statements relate to the three spe-
cific diseases which the directive of this study required to be
covered.

1. Tuberculosis and Other Pulmonary Diseases. There is at present
no evidence indicating that tuberculosis, influenza and pneumococ-
cal pneumonias are caused or aggravated by community air pollu-
tion in the Boston area. However, the diseases in which an etiologic
or causative role for air pollution is most suspected are chronic

CAUSES AND EFFECTS OF METROPOLITAN AIR POLLUTION
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bronchitis and emphysema or swelling of cellular tissue. There has
been a significant increase in the prevalence of the latter com-
plaint in the United States in recent years.

2. Cancer. Chemists have succeeded in isolating from air a num-
ber of substances which are known to cause cancer in experimental
animals when given in sufficient dosage over a prolonged period of
time. Most of these substances arise from the combustion of fossil
fuels like coal.

3. Eye Irritation and Other Effects. Irritation of the eyes and
mucous membranes of the nose and throat is by far the most ap-
parent effect of air pollution on human health. Automobile ex-
hausts are a major contributing source for the hydrocarbons and
nitrogen oxides which cause this irritation.

4. Mass Effects. Occasionally, under certain weather conditions,
heavy industrial pollution of the air, accompanied by noxious fumes
and gases, has produced disasters fatal to many persons. Thus, 20
persons died in Donora, Pa. in 1948 under such conditions. London,
England has had several bad smog episodes, worst of which was
the 1952 disaster causing over 4,000 deaths.
Other Effects of Air Pollution

Agricultural losses from air pollution can be extensive, as indi-
cated by the high losses among Connecticut River Valley tobacco
producers due to oxidized hydrocarbons and ozone. These elements
damage leafy vegetable crops in a major degree. Similarly, sulfur
dioxide, hydrogen sulfide and ozone in the air can produce deterio-
ration of painted structures, through blackening and erosion of pro-
tected surfaces, with consequent heavy damage to property.
Further, unpleasant odors and smog can give impetus to general
deterioration ofresidential areas.

IMPROVED AIR POLLUTION CONTROL
Engineering methods are available to combat air pollution.

cleaning processes have been developed by private industries, andV
are in effect in a number of metropolitan Boston industrial plants,
such as the New England Power Company, the Boston Edison
Company, and the Monsanto Chemical Company. The need for
the installation of air cleaning equipment on a large scale, and types
of apparatus feasible, can only be proven by extensive air pollution
surveys carried out by state and local health authorities.
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The technology of air pollution control from automobile exhausts
is developing rapidly, stimulated by demands from the Pacific Coast
and the U. S. Public Health Service. Basically the process is to
burn off excessive hydrocarbons in gasoline and diesel engine ex-
hausts.

Among the several levels of government control of air pollution
the role of the state government is paramount, with its police power
available for use in one form or another. In Massachusetts, control
authority is divided between (a) the State Dept, of Public Health,
which may promulgate state-wide regulations, and (b) the munici-
palities, which may adopt local regulations, subject to approval by
the Department. On the latter score, state technical advice and as-
sistance are available to municipalities requesting it. This approach
conforms with Massachusetts “home rule” sentiment, but unfor-
tunately, municipalities usually lack the financial means to support
the technical facilities and staff required for effective air pollution
control. Further, the limited areas of individual communities mili-
tate against successful air pollution control without full participa-
tion by all of their neighbors.

The county, or a similar size of air pollution control district is
authorized by law in the eight states of California, Florida, Ken-
tucky, Montana, Nevada, Pennsylvania, Washington and Wisconsin.
The details of the organization, powers and financing of these dis-
tricts are described in the report.

The report also discusses a pending legislative proposal by the
State Department of Public Health for creation of a Metropolitan
Air Pollution Control Commission for the Boston area (House, No.
45 of 19(50). This bill would transfer the department’s powers and
duties over smoke inspection and control to a new Commission.
That Commission would also be authorized to control other air pol-
lution aspects. Its full program would be in effect in the area of
the present Metropolitan Smoke District, plus other communities
when they elect to join.
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#Origin of Study
The legislative directive for this study which is printed on the

inside of the front cover (part of omnibus Senate Order, No. 657
of 1959) called for this report on the problem of air pollution in
the Metropolitan Boston Area. Originally it was filed as Senate
Resolve, No. 315 of 1959, by Senator Charles W. Hedges of Quincy,
which provided for a special commission to make the same study.

This directive reflects the increasing concern of citizens for the
smoky conditions of the atmosphere in certain areas of Metropol-
itan Boston and its possible effect on health and property. The
causes and effects of air pollution have been publicized to such a
degree in popular magazines, newspapers and other means of com-
munication that the public has become impressed by the magnitude
of the problem all over the country. As has been published, the
direct economic losses due to air pollution in the United States are
in excess of one and one-half billion dollars per year, exclusive of
public health effects. The public has therefore begun to demand
more stringent legislation for its control. Such legislation has al-
ready arisen from all levels of government from municipalities,
counties and states to interstate and international compacts.

Scope of Study
The directive of Senate, No. 657 of 1959, “that the Legislative

Research Council be directed to make an investigation and study
relative to the problem of air pollution in the metropolitan
area” stemmed from Senate, No. 315 of 1959. This resolve had
called for a study of the three items which comprise the scope of
this report: (1) “the causes and effects of air pollution in said
area”; (2) “the effect of air pollution as a contributing cause of
tuberculosis and other pulmonary diseases and of cancer”; and (3)
“the means by which said air pollution can most effectively be erad-
icated or controlled”.

AIR POLLUTION IN THE METROPOLITAN BOSTON AREA
CHAPTER I. ORIGIN AND SCOPE OF STUDY
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Information for this report was obtained from many sources, in-
cluding the Massachusetts Department of Public Health, the United
States Public Health Service, many of the air pollution control
centers of some 300 state and local agencies. Discussions and con-
ferences were held with staff members or representatives of (a)
the Sanitary Engineering Division of the Massachusetts Depart-
ment of Public Health; (b) the New York City Departments of Air
Pollution Control and of Health; (c) small and large industries in
New England; (d) some of the municipalities in the metropolitan
area of Boston; (e) the University of California, the California
State Department of Health and the Los Angeles County Air Pol-
lution Control District; (f) both the Office of the Surgeon General
and the Robert A. Taft Sanitary Engineering Center of the U. S.
Public Health Service; (g) and the U. S. Atomic Energy Commis-
sion and International Atomic Energy Agency. In addition, the
literature was reviewed in various professional libraries.

From these many sources, the legislative, administrative, eco-
nomic, engineering and public health aspects of the problem of air
pollution were surveyed. For the preparation of Chapter Vof this
report relative to the effects of air pollution on public health, the
services of Dr. James Whittenberger, Professor of Physiology and
Associate Dean of the Harvard School of Public Health, were re-
tained. Dr. Whittenberger is an outstanding authority in this field.

The oldest air pollution control law which is used effectively is
Chapter 651 of the Acts of 1910, as amended. Initially, this Act
gave to the Board of Gas and Electric Light Commissioners the
duty of smoke inspection and abatement in the cities of Boston and
five surrounding communities. Subsequently, many amendments,
culminating in Chapter 672 of the Acts of 1954,resulted in the pres-
ent organization of a Division of Smoke Inspection with a Director,
a Supervising Smoke Inspector, six Assistant Smoke Inspectors and
a clerk. The Division is now a part of the Department of Public
Health, and functions as a unit of the Division of Sanitary Engi-
neering. The Smoke Inspection Division has the responsibility of

CHAPTER 11. LEGISLATIVE BACKGROUND

Air Pollution ControlLaws in Massachusetts

Study Procedure
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enforcing the provisions of Chapter 651, which specify the intensity
and duration of permissible smoke emissions from stacks in the 31
cities and towns which now comprise the Metropolitan Smoke Con-
trol District.

The only other statute specifically directed towards air pollution
control, which has had any significant application in the recent
past deals with the control of air pollution at the municipal level
(G.L., c. 111, s. 316; inserted by Acts of 1954, c. 672). Three re-
lated subjects are presented therein. The first is the authority of
a local board of health “or other legal authority”, subject to the
approval of the Department of Public Health, to adopt and to en-
force rules and regulations for the control of air pollution arising
within its bounds. In view of this language, action by a board of
health to control air pollution under the authority granted by this
section is only applied through the process of adoption and enforce-
ment of regulations. The second provision is the obligation of the
Department of Public Health to advise and assist local agencies in
matters of air pollution control. Lastly, the Department of Public
Health is authorized to intervene, whenever desirable, in inter-com-
munity air pollution problems, by holding a public hearing and then
assuming joint jurisdiction and exercising all powers of the local
board of health.

The Department of Public Health is also empowered to adopt and
apply “minimum rules and regulations to prevent pollution or con-
tamination of the atmosphere within the commonwealth,” after
publication of such rules in each town within which they are to be-
come effective (G.L. c. 111, s. 142A, inserted by Acts of 1954, c.
672). Because of the expense of publication to make air pollution
regulations effective throughout the entire state, no action was
taken by the Department under this statutory authority. Less
stringent requirements were enacted last year authorizing the De-
partment of Public Health to “

... adopt or amend regulations to
prevent pollution or contamination of the atmosphere, effective
upon filing with the state secretary.... ” (G.L. c. 111, s. 142A, in-
serted by Acts of 1959, c. 422). It is understood that on this modi-
fied basis the Department of Public Health is proceeding to adopt
new regulations which will include control of air contaminants such
as radioactive materials and ionizing radiation.
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There exist several other statutes dealing with air pollution con-
trol, one of which dates back to 1900, but at present very little, if
any, control activity is pursued under these statutes. Thus, Spring-
field, Worcester and North Adams are authorized to control the
emission of smoke (under, respectively, Acts of 1900, c. 236; Acts
of 1914, c. 123, as amended; and Acts of 1941, c. 526). The stat-
utes permit the Department of Public Health, upon petition of the
Attorney General, and after a public hearing in each instance, to
regulate the emission of cinders, ashes or other solids from stacks
of buildings using forced or induced draft furnaces or boilers in the
cities of Boston and Everett, respectively (Acts of 1936, c. 188; Acts
of 1950, c. 544, as amended by Acts of 1954, c. 672, s. 7). No peti-
tions have been received by the Department under the provisions
of these Acts.

Insofar as the release of air contaminants can be determined to
be the cause of a nuisance or a health hazard, existing nuisance
laws can be applied by local boards of health. (G.L. c. 111, ss. 122-
125, 129-131 and 143-154). Local boards have the summary au-
thority to declare nuisances and to order their abatement, although
the method of bringing about that abatement may not be specified.
Such orders are enforceable in Superior Court.

The annual budget of the Department of Public Health authorizes
that agency to enter into agreements with municipalities for the
conduct of air pollution surveys, provided each of them pays the
estimated cost thereof in advance.

Federal Laics and Activities
Five years ago, President Eisenhower approved the Air Pollution

Act of 1955 (Public Law 159, 84th Congress). Although this law
does not provide for federal enforcement of air pollution control
measures, it does authorize the Surgeon General of the U. S. Public
Health Service to conduct a program of research and technical as-
sistance relating to air pollution of communities.

In the Act, enforcement of air pollution control is left with the
local authorities within the states. But pressure is applied to these
local authorities and their various state departments of public
health to do something constructive lest federal control be made
necessary through the insistence of the public.
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The U. S. Public Health Service has already cooperated in state-
wide surveys of air pollution in the five widely scattered states of
Connecticut, North Carolina, Tennessee, Texas, and Washington.
Currently, air pollution in Pennsylvania is being studied. In addi-
tion, considerable help has been extended since the passage of the
Air Pollution Act of 1955 in the five states of California, Kentucky,
New York, New Jersey and Michigan.

CHAPTER 111. PRESENT SYSTEMS OF AIR
POLLUTION CONTROL

The relevant early statute which is administered and enforced by
the Division of Smoke Inspection of the Department of Public
Health (Acts of 1910, c. 651) permits only the control of visible
smoke emitted from stacks, and then only to the extent specified
in the law; the control of open burning is not authorized. For en-
forcement purposes the Division maintains some 148 observation
stations throughout the 31 municipalities of the District which have
a population of about 1,980,000 persons and an area of 320 square
miles.

Six assistant inspectors spend a considerable portion of their
time observing stacks proximate to these stations, using the Ringel-
mann chart of smoke density as the basis of judgment. When a
violation is noted, the offending installation is inspected, a report is
made, and formal notice is given in writing. Single serious viola-
tions or a number of lesser transgressions result in the offender
being invited to a conference by the Director of the Division. If no
improvement occurs, a hearing may be held and in the event the
offenders cannot show good cause, the Director issues an order to
abate the emission of smoke in violation of Acts of 1910, c. 651.
That order is enforceable in the Superior Court.

In addition, inspectors investigate complaints concerning the
emission of smoke, upon which the same action may be taken as
above. However, unless the initial investigation reveals a situation,
condition, or practice which renders the occurrence of violations
almost a certainty, action on a complaint is normally withheld until
observations verify a violation of the law.

Administration of Massachusetts Law
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The power of the Department of Public Health, in the persons of
the Director of the Division of Smoke Inspection and the Supervis-
ing Smoke Inspector, to issue orders to abate violations of Acts of
1910, c. 651 is summary and such orders may not be appealed. How-
ever, no penalties for violation of such an order are applicable ex-
cept as a result of complaint by the Department and trial at law.

Other instances of air pollution within the District not involving
violations of the above statute are often investigated by the Divi-
sion of Sanitary Engineering of the Department, with the Division
of Smoke Inspection frequently assisting. In most such instances
the Department of Public Health has no authority to require re-
duction of air contaminant emission, and cases which seem to re-
quire coercion are referred to local boards of health, which can
exercise their authority under the nuisance laws. Many times,
however, the operators of pollution sources are willing to cooperate
in reasonable requests made by the Department, thus achieving
control without resort to force of law. Most of the difficulties in-
volving owners or operators of stacks which emit smoke in viola-
tion of Chapter 651 are resolved in like manner.

An important aspect of the program of the Division of Smoke
Inspection is the prompt investigation of a plant which is in viola-
tion of the statute. Such investigation is vital to determine the
reason for the emission and to instruct operating personnel in
proper practices to prevent future occurrences. The Division does
not have the right of entry onto private property in the perform-
ance of its duty, and the difficulty of quickly contacting a local
health inspector, who does have such entry rights, to accompany
and assist a smoke inspector is often a bar to prompt investigation.

The State Purchasing Bureau exercises air pollution control
authority through its ability to specify the type and quality of coal
supplied to State institutions. This agency has prohibited the use
of high volatile bituminous coal in state-owned hand-fired furnaces
under its jurisdiction. This practice is of course also available to
municipal purchasing agencies.

Except for the control of visible smoke in the Boston area, most
air pollution control measures result from the procedures of local

State-Local Cooperation



SENATE —No. 495. [Feb.18

*

I

boards of health against offenders under the provisions of the
nuisance laws. The State Department of Public Health, not having
adopted state-wide regulations, has no authority to interfere with
the decision of such local boards in matters of air pollution, with
two exceptions which will be discussed later.

If a local health agency requests advice or assistance, the De-
partment, through its Division of Sanitary Engineering, renders
all possible consultative and advisory help within budget limita-
tions. To render such consultant service to municipalities, the De-
partment is reported to have been forced to divert the full-time
services of several technical employees from other programs.

Local surveys have been conducted by the Department of Public
Health in the towns of Milford and Mansfield, under the provision
in the annual state budget providing for payment by the munici-
pality for such Department services. In both instances the towns
desired to control specific problems of air pollution but recognized
that the drafting and enforcement of rules and regulations, under
available law (G.L. c. 111, s. 31C) required a knowledge of the type
and extent of existing air pollution and an indexing of pollution
sources. In both surveys, the Department provided the technical
resources, furnished the sampling equipment, expendables, and lab-
oratory service, evaluated the sources of pollution, and prepared
the report; in the Milford survey it also provided the labor to serv-
ice the samplers. The cost to the municipality of each survey was
charged at a very nominal $5OO, since the problems were relatively
simple, and the number of pollution sources few. Moreover, the
Department desired to encourage this type of arrangement. Future
surveys will be made only upon payment of the full estimated cost,
which in the case of the metropolitan Boston area might run into
hundreds of thousands of dollars.

In addition to consulting with and advising municipalities, the
Department makes its equipment available to them or to their
agents when this equipment is to be used in a survey or assessment
of air pollution. Tape-sampling stations were maintained for sev-
eral years at Boston and Lawrence for determining the soiling
properties of the atmosphere. Lack of personnel to perform
analyses has forced discontinuance of the tape-sampling stations
and curtailed the dust-fall collection program. Lack of funds to
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replace collectors is forcing further curtailment of the dust-fall pro-
gram. The data gathered by these monitoring programs not only
yields background information but provides comparative data to
help assess the degree of pollution in various municipalities, as re-
vealed by surveys.

On several occasions, the Department of Public Health has been
requested to intervene in inter-community air pollution problems
under existing law (G.L. c. 111, s. 316). To date it has considered
only one episode sufficient to warrant holding a public hearing. In
that case the Department decided that the evidence did not show
the local health agency to be incapable or unwilling to carry out
its duty, and therefore did not intervene. The public airing of
grievances, combined with the Department’s support of the local
board in this case proved sufficient to convince the industry involved
that positive action must be taken. The same result would probably
have followed if the local board of health had previously been con-
vinced of the need and suitability of taking firm, positive action.

The above episode illustrates one of the two exceptions noted
above to the rule that the Department of Public Health has no au-
thority to interfere with the decisions of the local board of health.
The other exception is found in the “dump law” (G.L. c. 111, s.
150A), which permits the Department to amend, modify or rescind
the assignment by a local board of a dump location and operating
procedure. This power is not limited to hunting dumps, however,
and a general refuse disposal law rather than an air pollution
statute is concerned.

A third exception will exist when air pollution control regula-
tions, enforceable by the Department, have been adopted as au-
thorized by law (G.L. c. 111, s. 142A).

Problems involving the newer air contaminants introduced dur-
ing recent years of the atomic age are almost without exception
referred by local agencies to the Department for advice and assist-
ance. In fact, an appreciable portion of the Department’s air pol-
lution control effort is devoted to radiological matters, and the pre-
dicted increase in the use of nuclear energy, radioactive materials,
and ionizing radiation.

Measures by Local Governments
Natick is the only municipality in the state that has adopted
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specific air pollution control regulations. The town officials felt
that the board of health of this growing community should be able
to show a prospective new industry what it would have to live up
to in air pollution control. The objective will probably be realized.
Unfortunately, regulations are not the best way to deal with a
single isolated source of pollution, particularly a source of odor,
unless the regulations also contain a broad, general provision per-
mitting the enforcing agency to exercise control of emissions. In-
dustrial odors, too, are commonly a mixture of compounds, the
composition of which is often quite unpredictable. Yet the effect
depends upon the composition, which makes attempts at including
standards for odorous materials very difficult. Control of a single
source of air pollution nuisance is felt to be best accomplished under
the existing nuisance statutes, although this approach also has dis-
advantages.

Other communities of Massachusetts in their control of air pollu-
tion, rely entirely on the statutory provisions which deal with
nuisances (G.L. c. Ill) unless their health codes contain similar
provisions. In many instances this practice works well, particularly
in small communities and in residential areas of large cities where
an industry is spot-zoned. On the other hand, this approach proves
inadequate when air pollution problems are widespread, involve in-
dustrial complexes, are the result of vehicular traffic, or are caused
by a variety of sources.

Local health agencies have not equipped themselves to handle
any significant control programs. Only one or two have staff per-
sonnel who have received any significant formal training in air
pollution control. Most communities seem content to rely on the
State Department of Public Health for technical advice and
assistance.

The reasons for the above shortcomings are multiple. Foremost
is a lack of understanding, both by officials and by the public, of
air pollution and the damage it may do. This lack could be over-
come by a vigorous public education program, administered from
the State level, if funds were available. Lack of public comprehen-
sion results in local agencies being unable to obtain funds needed
for the skilled services required for control work. To become quali-
fied as air pollution control engineers, program administrators, or
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even inspectors requires specialized training. The demand for these
trained persons far outreaches the supply, and they command sal-
aries higher than most municipalities are presently prepared to pay.
Further, the hiring of qualified personnel must be supplemented by
provision of costly equipment and laboratory facilities. Unfor-
tunately, lack of positive action on the local level may also reflect
the fear that even reasonable action against an industry may “drive
it out of town,” although waste treatment costs may be only one of
a number of factors which precipitate a location shift or a shut-
down.

Cooperation with the Federal Government
Extensive data are essential and should be gathered as soon as

possible on the nature and extent of air pollution in Massachusetts,
and its variation with time, topography, meteorology, urbanization
and geographical location. To this end the State Department of
Public Health has used the services of the National Air Sampling
Network (N.A.S.N.) and the Episoidal Sampling program, both ad-
ministered by the Public Health Service branch of the U. S. De-
partment of Health, Education and Welfare. Thirteen routine air
sampling stations have been established in Massachusetts as part
of the N.A.S.N.; of which two were annual (Boston and Nan-
tucket), two were alternating biennial (Springfield and Worcester),
and three were combinations of triennial stations consisting of three
sites per set (Lynn, Lawrence, and Somerville; Brockton, Fall River
and Quincy; and Cambridge, Lowell and New Bedford).

Commencing this year the Nantucket station will be discontinued,
the triennial classification will be dropped, and all triennial stations
will be shifted to biennial operation. Thus, in 1960, in addition to
the Boston station, samples will be collected for the Public Health
Service in the six communities of Springfield, Lynn, Lawrence,
Somerville, Fall River and Cambridge. These six stations will each
collect 26 samples annually during scheduled operation. The U. S.
Public Health Service pays the cost of equipment, supplies and
mailing, performs analyses and disseminates data; while the local
agencies or the state man the samplers.

The State Department of Public Health has supplemented this
program by operating “off-year” stations on a schedule provided
by the U. S. Public Health Service; the latter supplies the equip-
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ment while the state furnishes supplies and performs analyses. By
1960, this program will have developed to the point where all sites
are operated every year either by the state or the Public Health
Service.

Four Radiological Surveillance Network stations are operated on
a continuous sampling basis by the State Department of Public
Health, one of them for the U. S. Public Health Service. These
stations provide data on both radioactive and non-radioactive par-
ticulate air contamination. A station is also maintained at Law-
rence for determinationof fallout.

Results of Present Systems
The pall that hangs over much of metropolitan Boston on many

mornings, sometimes persisting throughout the day, is evidence
that in one respect present pollution control systems are not ade-
quate. Air pollution today is more than the result of stacks belch-
ing their blackness against the sky. Coal has nearly disappeared
from the cellars of private homes, and has been completely aban-
doned by the railroads. The discontinuance of the extensive use of
coal formerly ascribed to these two examples is partially, but only
partially, offset by the tremendous growth of large power generat-
ing stations which use coal as fuel, at least in part. The Division of
Smoke Inspection adds every year to its roster of “cold stacks” and
fuel burning equipment converted to oil or gas consumption.

These factors cause a decrease in particulate pollution due to the
decreased number of users of coal, and the voluntary control being
exercised because of the realization that the loss in smoke of
particles of carbon is inefficient and costly. But overbalancing the
decrease is the fantastic increase in the general use of petroleum in
its several forms, and the number and complexity of raw materials
used and the waste products which are released by the industrial
community.

Air pollution has “changed its stripes, but has not sheathed its
claws.” The invisible gases and the tiny particles that now pollute
our environment are less felt, but are more to be feared, than the
layers of soot that once infiltrated Boston’s homes. Metropolitan
Boston is in the first stages of what could become a very severe air
pollution condition arising from a multiplicity of diverse and dis-
persed sources.
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The Division of Smoke Inspection labors with 1910 statutory
regulations which were adopted when the railroads burned coal and
the automobile was more curious than commonplace. This law was
foresighted for its time and for many years enabled the control of
smoking stacks to the point where Boston was considered a “clean”
city. Today, however, the scope of Chapter 651 of the Acts of 1910
is not wide enough to cover adequately new sources of atmospheric
pollution.

Nor can the regulations which the Department of Public Health
is authorized to adopt under relevant law (G.L. c. 111, s. 142 A re-
vised) be of a nature and type that permits adequate and reason-
able control in the metropolitan area. The enabling statute seems
to require a broad, general regulation that may be enforced, with
discretion, anywhere in the Commonwealth and cannot be tailored
to the specific requirements of the Boston area. Further, air pollu-
tion control in the Boston metropolitan area will involve rather
large total appropriations even though small on a per capita basis.

Local boards of health cannot control area-wide pollution under
the nuisance laws because in judicial proceedings a nuisance or a
danger to the public health must be proven in a given case and
attributed to a particular source. This procedure is highly imprac-
tical on a routine basis. Yet these same boards show little interest
in the adoption of air pollution regulations under Section 31C of
Chapter 111, although the courts have long held that air pollution
may be controlled in this manner without the enumeration of spe-
cific nuisances. This lack of interest may be due to the fact that
the cost of an adequate local control program in each town or city
would be very substantial.

Area-wide air pollution increases largely uncontrolled. It arises
from thousands or even millions of sources, since vehicles and home
heating units contribute about half the present amount. Little is
being done to meet this situation in the area of metropolitan Bos-
ton, except for action against an occasional stack from which exces-
sive smoke is detected. Apart from voluntary efforts by some pub-
lic relations conscious industries, and occasional cleanups by indi-
vidual plants after action by health agencies, area-wide atmospheric
pollution control is negligible in the metropolitan region.
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However, situations in which an isolated industry or establish-
ment in or out of the metropolis so pollutes the air as to become an
obvious nuisance are being generally well controlled through the
coordinated efforts of local health agencies and the Department of
Public Health. Also, a few industrialized communities which are
not parts of larger entities have adequate regulatory and enforce-
ment programs under existing authority to “clean their own
houses,” even though the problems faced are rather complex.

A single community, if sufficiently insulated or isolated from
sources of air pollution not under its control, should be able, under
existing laws, to institute a satisfactory program with assistance
from the Commonwealth. In such cases no new legislation appears
necessary.

GeneralEffects of Pollution
Air pollution results from the excessive concentrations of gases,

liquids and solids introduced into the atmosphere by the acts of
man. The greatest source of air pollution comes from the burning
of coal, oil, gas, wood, refuse, or other combustible material. In
the Boston Metropolitan Area, it is estimated that 1,500 tons per
day of finely divided solids (aerosols) may be discharged into the
atmosphere from domestic, municipal and industrial activities. In
addition, there may be discharged 500 tons of organic substances,
such as, hydrocarbons from the incomplete combustion of fuels, 150
tons of nitrogen dioxide, 250 tons of sulfu rdioxide and 200 tons of
acids.

The definitions of air pollution presented in an earlier section of
this report covered the broad aspects of the problem. Specifically,
visible air pollution may be caused by dusts of industrial origin,
such as, metallurgical fumes, cement dust, asphalt plants, and
smoke from refuse dumps, incinerators, power plants, junkyard
burning and many other sources. Chemical substances, many of
them invisible, may cause odor, paint blackening or corrosion.
Other undesirable manifestations may arise from chemicals, such
as, sulfur dioxide, chlorine, hydrogen sulfide, acid mist, solvent

CHAPTER IV. AIR POLLUTION IN METROPOLITAN
BOSTON AREA
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vapors, hydrocarbon vapors and others from chemical plants and
oil refineries and paint works. Automobile exhausts yield many
gases and vapors, some of which are injurious to health. Odors are
another source of air pollution from food processing plants, chem-
ical plants, trucks, bus and railroad engines, soap factories, choc-
olate factories, meat processing plants and many other sources.

Most of these substances are present in the atmosphere of the
metropolitan area of Boston. Sometimes the source can be identi-
fied by the public, but many other times there is a blending of
many pollutants to cause the great problem of community air pol-
lution. This will affect all places in large area simultaneously,
though not necessarily to the same degree.

Weather and topographical conditions play an important part in
allowing pollutants to remain in the atmosphere for extended
periods of time without being dispersed. The worst situation in
the United States exists in Los Angeles, but authorities have
warned that the same may happen to many other communities, in-
cluding Boston. There is a very real possibility that population in-
creases and changes in the method of living may make matters
worse than they are at present.

Measurements of specific concentrations of air pollutants have
not been made in the metropolitan area of Boston. Only in Los
Angeles is there a great weight of evidence as to the approximate
nature of the constituents of severe air pollution known as smog.
In order to arrive at some estimates of the situation in Boston,
based on experience in Los Angeles and other cities, the following
sections discuss various classifications of the causes of air pollu-
tion, in terms of domestic, municipal, industrial, transportation and
other sources, and consider the contribution from each source in
some detail.
Domestic Pollution

Combustion is the greatest source of air pollution from domestic
sources. These sources include the burning of rubbish in the back-
yards of many towns of metropolitan Boston. They also include
combustion of fuel used for the heating of homes, formerly as coal,
but now generally supplanted by oil. During the winter months an
estimated daily average of 60 tons of sulfur dioxide and 60 tons of
hydrocarbon organic matter, as well as some solids, are discharged
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into the air above metropolitan Boston from oil heating. Gas heat
does not contribute significantly to air pollution.

Municipal Pollution
The burning of refuse on open dumps and in backyards has been

estimated to add ten tons of solids and twenty tons of organic mat-
ter as smoke to the air of metropolitan Boston daily. Modern
household incinerators and municipal incineration plants, when
properly operated, control the discharge of smoke to a great extent.
Where possible, sanitary landfills should be utilized for disposal of
refuse as these contribute least to the air pollution problem.

Other municipal problems include the odors from poorly designed
or operated sewers and sewage treatment plants. The direct dis-
charge of sewage and industrial wastes into watercourses has been
the source of many odor complaints. Dusts on roads and streets
and from construction operations also call for control in many in-
stances.

Sources of air pollution from industries are many and varied in
Massachusetts. Among these are: steam power plants, industrial
heating and refuse burning, metallurgical operations, junkyards and
scrap steel recovery plants, the paint and lacquer industry, petro-
leum processing plants, chemical industries, paper mills, food
processing plants, tanneries, rubber goods plants, textile mills, and
other general manufacturing operations.

The effects of these industrial pollutants on the atmosphere of
the Commonwealth or the metropolitan Boston area have not been
studied singly or in combination. A substantial portion of the ton-
nages of pollutants mentioned in the opening paragraph of this
chapter comes from industrial sources.

Industrial Pollution

Pollution from Motorand Railroad Transportation
Automobiles and trucks contribute more than half of the total

hydrocarbons to the atmosphere of cities. In metropolitan Boston
it is estimated that these vehicles are responsible for discharging
about 300 tons of hydrocarbons, including considerable quantities
of unburned or partially burned gasoline or diesel fuel. These hydro-
carbons have been proven to be one of the prime causes of smog in
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Los Angeles, and to cause similar conditions in Boston, though not
as intense. They are also responsible for twelve tons of sulfur
dioxide daily. Smoking diesel engines of the railroads contribute
to this category ofair pollution.

Other Causes and Effects of Pollution
Users of commercial solvents in dry cleaning plants, paint spray-

ing establishments and similar operations discharge many tons of
hydrocarbons into the atmosphere daily. Radioactive airborne
contaminants are not prevalent in the Boston area since most of the
users, such as hospitals and research laboratories, deal only with
liquid radioisotopic solutions. But the future may bring increased
numbers of nuclear reactors for research and power generation con-
nected with both fixed, and mobile reactors such as ships and
planes. Air pollution from these sources can be controlled.

Agricultural losses from air pollution can be extensive, as noted
by the high losses being sustained in the Connecticut Valley among
tobacco producers. It has been well established that oxidized hydro-
carbons will cause extensive damage to leafy-vegetable crops. Crop
damage will also be caused by ozone which occurs in higher con-
centrations in polluted atmospheres, particularly on hot, sunny days
when the oxides of nitrogen which are present are high because of
the exhausts from automobiles and other combustion devices, such
as power plants.

There are many other effects of pollution, particularly the deteri-
oration of painted structures such as homes, automobiles, bridges
and buildings. Sulfur dioxide and hydrogen bisulphide contribute
to this blackening, erosion, and deteriorationof protective coatings,
along with the ozone and other oxidants present in polluted atmos-
phere. The total annual damage to property in the metropolitan
area of Boston might well be in the vicinity of $20,000,000.

Reduction of visibility because of the combined pollutants in the
atmosphere is one of the most undesirable effects at times of ad-
verse weather conditions known as temperature inversions. All over
the country the effect on air and surface transportation and the
increase in the number of vehicle accidents have been noted. Cities
like Pittsburgh and St. Louis, which have instituted extensive
clean up campaigns through strict air pollution legislation, have re-
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corded a marked increase in days of normal visibility and a conse-
quent reduction in accident rates.

For present purposes, an effect on public health will be defined
as a measurable impairment of bodily function, the production of
symptoms, or a demonstrable effect on morbidity or mortality#'
rates. An illustration of impaired function would be the effect of
carbon monoxide on the transport of oxygen in the body. An
example of symptom production would be a “burning” sensation of
the eyes or irritation of the nose and throat. Effects on morbidity
and mortality include the potential role of air pollution in causing
cancer, and the aggravation of existing disease, as in the episodes
of smog which have plagued London. Air pollution has serious
economic and nuisance effects which indirectly affect public
health, but these will not be discussed here.

A general statement can usefully precede the specific topics
which follow. Some effects of air pollution on health have been
conclusively and dramatically evident in the acute disasters at
Donora, Pa., London, and other places. This is not to say, how-
ever, that a specific causative agent (or combination of agents)
has been found. It is likely that illness was caused by the complex
of irritant gases and particles in a particular kind of meteorologic
environment, and that deaths occurred in the most susceptible
members of the population.

The possible effects of lower concentrations of air pollutants are
more difficult to assess. The prevalence of many chronic diseases
has been increasing for years, in Massachusetts as in other areas.
The onset of such diseases is insidious, and whatever causative en-
vironmental factors exist have presumably been active over a long -

period. The mobility of people and the changes of
factors as time passes create almost insuperable difficulties in pin-
pointing a specific cause of disease, such as an individual com-
ponent of air pollution in the community.

One must therefore be content, for the present, with indirect evi-
dence, basing control measures on knowledge of potentialities
rather than conclusive data, and promoting research to expand the

CHAPTER V. AIR POLLUTION AND PUBLIC HEALTH
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areas of information. From the viewpoint of prevention, control
measures are logical without waiting for patent evidence of injury,
at which time control would be much more difficult and costly.

Tuberculosis and Other Pulmonary Diseases
Statistical relationships have been found in this country between

urban residence and the incidence of heart disease and certain types
of cancer. In modern urban communities, air pollution may con-
tribute to observed differences between urban and rural disease
rates, although it is hard to implicate air pollution as a cause of
non-respiratory disease, with the possible exception of cancers of
the stomach and esophagus. Large particles in inhaled air usually
are filtered out in the nasal passages and pharynx, and are likely
to be swallowed. It has been postulated in England that there is
significant “fall-out” of carcinogenic material from the air onto
food and water supply in that country.

As the lungs provide a large and delicate surface in contact with
the air, one would expect to find the lungs to suffer primarily from
the effects of air contamination. Fortunately the surface is pro-
tected by a system of mechanisms which do a remarkable job of
purifying and “conditioning” the air.

Before attributing an effect to air pollution on the lungs, one
must consider other inherent and environmental factors. Of the
latter, cigarette smoking is undoubtedly the most important. This
private form of air pollution has made most difficult the problem of
pinpointing the causes of injury. For example, the prevalence of
cigarette smoking differs in urban and rural communities, perhaps
enough to account for the difference in prevalence of lung diseases.

Another complicating factor which may be largely environ-
mental is infection. There is no evidence that specific infections
such as tuberculosis, influenza, and pneumococcal pneumonias are
either caused or aggravated by community air pollution. Mortality
rates for tuberculosis for New England cities in 1949-51, were al-
most exactly the same as the nation-wide rates for that period.
Rates for influenza and pneumonia were much lower than the na-
tional average for the same period.

Inherent factors which might predispose to lung injury are the
presence of asthma and of susceptibility to infection. There is
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nothing to suggest the presence of any excess of these conditions
inBoston or New England.

The diseases in which an etiologic or causative role for air pollu-
tion is most suspected are chronic bronchitis and emphysema, or
swelling produced by gas or air diffused in cellular tissue. Much
interest was aroused in these diseases by the death of thousands
among this group in London in December 1952. Chronic bronchitis
is not a well-identified disease in the United States, but in Britain#''
is the most serious chronic illness and is the second leading cause
of death. There is little sound information on the prevalence of
this disease in countries outside Britain, in part because diagnostic
terminology and practice differ from country to country. A case
diagnosed by British physicians as chronic bronchitis would prob-
ably be diagnosed in this country as emphysema, asthmatic bron-
chitis, or even arteriosclerotic heart disease.

Although we have unquestionably fewer cases of disabling
respiratory illness than the British, there has been a significant in-
crease in the prevalence of emphysema in the United States in re-
cent years. The causes of this serious and chronic disease of the
lungs are not known. The increased frequency may only be an ex-
pression of the increasing fraction of the population in the older
age groups. However, the disease can also be a sequel to chronic
bronchitis or to acute lung injury by an irritant gas.

The importance of chronic bronchitis in Britain has led to exten-
sive study in the past ten years. The disease is most prevalent in
men over 40 years of age and is identified in well-established cases
by cough and sputum which is variable but persistent throughout
the cold months of the year. Exacerbations give the picture of a
“chest cold’’ which hangs on, and eventually the patient becomes
quite short of breath.

The British cities have far greater air pollution problems than s
do cities of the United States, because of their climate, density of*'
population, and general use of coal for domestic heating, electric
power production, locomotive power and industrial uses. Inefficient
open-hearth fires in homes are especially troublesome sources.

With so much air pollution, one might expect it would be simple
to demonstrate that community air pollution is the cause of chronic
bronchitis. However, this is not true. Multiple factors play a role
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of which community air pollution is only one. Cigarette smoking
shows a high correlation with the disease. Social class also identi-
fies the victims, the great majority of whom are semi-skilled and
unskilled laborers. These laborers are also the people who live in
the poorest neighborhoods, often near industrial plants, and are
relatively likely to have inadequate shelter, overcrowding, and poor
diets. They are also most likely to work in adverse environments.
From this complex of factors no one has yet shown that community
air pollution is predominant, except in the acute smog disasters.

That urban pollution may be a factor is shown by the excess of
urban over rural death rates for chronic bronchitis in Britain.
Urban rates are very high, probably as much as 40 times the rate
in the United States, whereas such death rates in predominantly
rural counties of England and Wales are only half as much. Such
comparisons in Britain must give particular attention to smoking
habits and to occupational history. The specific forms of air pollu-
tion found in coal miners and other industries are known to cause
silicosis, massive fibrosis of the lungs, and other debilitating lung
diseases.

Many of the problems of identifying cause and effect relation-
ships between disease and contamination of community air are as
true of cancer as of the other diseases already discussed. Chemists
have succeeded in isolating from air a number of substances which
are known to cause cancer in experimental animals when given in
sufficient dosage over a prolonged period of time. Most of these
substances arise from the combustion of fossil fuels. One of them,
3-4 benzpyrene, has been found in high enough concentration in
the air of British cities to cause concern; one study has shown a
rough correlation between the levels of this known carcinogen and
the prevalence of lung cancer in several districts of London.

While agents of this kind produce tumors when painted on the
skin of experimental animals, none has ever produced cancer of the
lungs of animals inhaling them over a lifetime of exposure. The
same substances are present in cigarette smoke and it is strange
indeed that even those scientists who are reluctant to accept a
causal relationship between cigarette smoking and lung cancer are

Cancer
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willing to relate the rising incidence of lung cancer to the traces of
hydrocarbons in community air. This question is seldom examined
in a detached manner, and it may turn out that community air pol-
lution does cause a minor share of lung cancer cases. With a view
to prevention, it is therefore important that every effort be made to
control and reduce the amount of potential carcinogens in the air.
Although cigarette smoking is a major factor in the development
of lung cancer, one can choose whether to accept the risk in return**
for the apparent satisfactions of smoking; the urban resident has
no way of protecting himself from whatever risk there is in breath-
ing community air.

Irritation of the eyes and of the mucous membranes of the nose
and throat is by far the most immediately apparent effect of air
pollution on human health. This irritation has been a serious prob-
lem in Los Angeles since World War II and has been encountered
in other cities in recent years, particularly in California. Even
Boston has had some experience with this kind of smog. The essen-
tial role of sunlight, however, has made Los Angeles far and away
the principal victim of this so-called photochemical smog.

The detailed chemical reactions are not germane to this report,
but the basic requirements are three: (1) meteorological inversion,
which provides a semi-stationary body of air in which reactions
take place, (2) a supply of hydrocarbons and oxides of nitrogen,
and (3) sunlight, which energizes molecules to undergo complex
dynamic interactions which involve the formation of ozone and
other oxidant substances. The major source of hydrocarbons and
oxides of nitrogen are automotive exhausts, present in unexcelled
abundance in the Los Angeles basin.

The exact substance which causes intense eye irritation is notf'known. Ozone itself is a very toxic substance, but the periods of
highest ozone concentration do not correspond to the periods of
greatest eye irritation. So far there is no evidence that the effects
of these agents go beyond the stage of irritation, annoying though
the symptoms may be. That is, there is no evidence of a permanent
effect or of an increase of mortality due to any disease, even among
groups that might be considered predisposed to smog effects, by

Eye Irritation and Other Effects
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asthma or other conditions. Fortunately, the irritants are in pro-
portion to the intensity of sunlight and disappear quickly in the ab-
sence of light. Thus there is never a prolonged continuous exposure
like the ones, of a different type to be sure, which have occurred in
London and Donora, Pa.

Another effect of traffic congestion is an increase of carbon
monoxide in the air. This is becoming a matter of concern in Los
Angeles, but appears very unlikely to become a problem in Massa-
chusetts. The hazard is well recognized in persons such as vehic-
ular tunnel guards, who may be exposed to traffic gases long enough
for their bodies to become saturated with the level of carbon mon-
oxide in the air. The ventilation requirements of tunnels are set
with this in mind as the principal hazard.

A person with a negligible amount of carbon monoxide in his
blood would, after several hours of breathing 30 parts per million
of carbon monoxide in air, have about five percent of his hemo-
globin rendered unavailable for carrying oxygen, because of the
very high affinity of carbon monoxide for hemoglobin. This con-
centration would not perceptibly harm a healthy individual, and
represents a condition which may occur intermittently during
heavy cigarette or cigar smoking. However, a similar impairment
of oxygen-carrying capacity by carbon monoxide might have harm-
ful consequences in persons already ill or enfeebled by anemia or
disease of the heart and lungs.

The air pollution episode which has caused most concern among
American public health authorities is the one which occurred in
Donora, Pa., in the autumn of 1948. Though dramatically revealed
to the outside world in retrospect, the event was insidious in onset,

ymd was nearly over before there was medical awareness of the
magnitude of the disaster. Of more importance was the lack of
measurement of what was in the air, so that it was never possible
to identify the specific causal agent or agents.

It is known that the meteorologic inversion in the narrow valley
containing Donora contributed by holding a progressive accumula-
tion of gases and particulate matter in the air. Heavy industrial
pollution with a variety of potentially noxious fumes and gases was

Donora and London Pollution
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present; a synergistic action of several agents was possible. In this
episode almost half the population was ill, with cough, respiratory
distress, nausea, vomiting or other symptoms clearly related to the
polluted air. Twenty persons died, with histories that implicated
the smog as the precipitating cause of death. However, all the
deaths occurred in people who had a previous history of disease of
the heart or lungs.

The London smog disaster of December 1952 was typical of sev-
eral episodes in London’s history, but was more severe than pre-
vious ones. Again, meteorological conditions allowed smoke and
gaseous pollutants to accumulate in a mass of air which was stable
over a period of days. The death toll was not apparent until health
officers noted that during the week of smog there was an excess of
4,000 deaths over the number expected in London at that time of
year.

Almost all causes of death and all age groups were affected, but
the great bulk of deaths occurred among patients who had previ-
ously been suffering from the respiratory impairment associated
with chronic bronchitis. Mortality rates continued somewhat
above normal for several weeks, and it was estimated that a further
8,000 excess deaths may have occurred during this period due to
the after effects of the smog. The precise cause has not been de-
termined, but London air contains numerous products of combus-
tion of coal, particularly smoke and oxides of sulfur. Some sul-
furic acid particles have also been identified.

The 1952 episode led to extensive medical research and to con-
certed action to reduce air pollution in the United Kingdom.

Voluntary cooperation on the part of municipalities, and indus-
tries and of citizens generally is the best starting point for any pro-
gram. Municipal governments must cooperate by exercising good
engineering practice in the storage, collection and disposal of gar-
bage and rubbish. Open dumps on fire and backyard incinerators
are the nemesis of many municipal atmospheres in Massachusetts.

The control of residential heating units and other related combus-
tion processes, the cleaning of streets, the planning and develop-

CHAPTER VI. THE TECHNOLOGY OF AIR POLLUTION
CONTROL
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ment of mass transportation to cut down peak-hour auto usage can
also contribute to effective air pollution control. Much can be done
in city planning for locating industrial areas down-wind from resi-
dential areas, and for the effective administration of zoning control
ordinances.

Industry is called upon to use good industrial practice in con-
trolling the emissions of certain gases, vapors, or fumes, and the
weight, number and size of particle discharged. Many improve-
ments have been made by more efficient designs of industrial
processes and operations. For example, smoke from power plants
of industries and utilities can be controlled to a certain extent by
more efficientboiler designs.

Where excessive emissions may occur, in spite of the best process
design, supplementary collection devices are needed. Air-borne
particles may be collected by: filters, scrubbers, cyclone separators,
settling chambers, impingement devices and electrostatic precipi-
tators.

Many Massachusetts industries are using these air cleaning
methods. For instance, at the 325,000 KW Salem Harbor Station
of the New England Power Company electrostatic precipitators
costing about $1,000,000 have been installed to take 175 tons of fly
ash out of the boiler flue gases every day.

At the three stations of the Boston Edison Company, with a total
electrical generating capacity of 1,081,800 kilowatts, electrostatic
precipitators are provided to clean % billion cubic feet of furnace
effluent gases per hour. Even with the newest and most efficient of
these air cleaners it costs $6OO to clean one billion cubic feet of air.

The Monsanto Chemical Company at Everett has spent over a
quarter of a million dollars a year for the past several years for the
control of air contaminants from chemical manufacturing processes.

!*Many other companies have also spent large sums of money in this
area.

Gases and vapors may be controlled by incinerators, catalytic
combustion units, absorbers, spray towers and other scrubbers, or
absorbing materials. Dispersal of all types of air contaminants by
means of high stacks into air streams above plants is common prac-
tice and may be quite effective in many instances.



SENATE —No. 495. [Feb.36

IQ

&

h

The technology of air pollution control from automobile exhausts
is in a state of rapid development, stimulated mostly by the de-
mands of the Los Angeles Air Pollution Control District, the Cali-
fornia Department of Health and the U. S. Public Health Service.
Basically, attempts are being made to burn off the excessive hydro-
carbons in gasoline and diesel engine exhausts. Catalytic combus-
tion and direct-flame afterburners are receiving maximum atten-
tion from the automobile manufacturers. As these are
for critical areas like Los Angeles they may also be applied in later
years to control discharges in the area of Metropolitan Boston.

In most instances of domestic, municipal and industrial air pol-
lution, engineering methods are available for diminishing the dis-
charge of contaminants to the atmosphere. As mentioned above,
air cleaning is expensive. The need for the installation of air
cleaning equipment on a large scale can only be proven by exten-
sive air pollution surveys carried out by a local or state air pollu-
tion control agency acting on behalf of the people living and work-
ing in the area. The sanitary engineer and his other engineering
and scientific colleagues can achieve almost any degree of air pol-
lution control that the public wants and is willing to pay for, and
within the realm of economic reality for industries.

The control of air pollution can in theory be undertaken by any
one of the several levels of government, or by a cooperative com-
bination of two or more levels. This section discusses the general
experiences of various levels of government with air pollution con-
trol and points out the advantages and disadvantages of control at
each level. I

In the field of public health, within which air pollution control is
properly placed, the rights and duties of the states are paramount.
The federal government acts only in the matter of United States
property, over which the states have no control, and occasionally,
to a limited extent, with regard to air pollution from vessels and
vehicles engaged in interstate commerce. The federal courts gen-

General

CHAPTER VII. THE ADMINISTRATION OF AIR
POLLUTION CONTROL
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erally hold that so long as local regulations are reasonable, their
enforcement with regard to interstate carriers is proper and consti-
tutional. A Presidential Executive Order, Number 10779, requires
that U. S. installations shall cooperate with local authorities in air
pollution control.

The states may retain their police powers, or delegate them to
lower levels of government. Practice varies throughout the coun-

try, but the trend seems to be that the state retains general over-
sight of air pollution control matters, with authority granted in
varying degree to lower echelons. In Massachusetts, the primary
control authority is retained by the Department of Public Health,
in the state’s right to adopt and enforce regulations throughout the
Commonwealth. At the same time, the municipalities have been
permitted to adopt and enforce regulations, subject to the approval
of the Department of Public Health. The Division of Smoke In-
spection of the Department of Public Health constitutes the arm of
the state which exercises limited authority over air pollution.

There are several arguments advanced in opposition to the state
exercising sole control of air pollution. One argument is that air
pollution varies considerably from one area to another, and that the
residents of each locality should have the choice of the degree of
purity of the air they wish to breathe in the light of the cost of
achieving that purity. Another argument is that the variation in
number of air pollution sources, and their effect upon the air, im-
poses a like variation from area to area in the degree of effort re-
quired by the control agency and others; whereas state control,
paid for from the general fund, would impose a financial burden
upon large numbers of taxpayers which would not be commensurate
with the benefits they would derive.

Finally, there remains the resentment by a considerable portion
of the population to “state interference’’. These objections could
partly be met if the legislature authorized the state agency admin-
istering the program to divide the state into areas, exercise such
control of air pollution in each area as was deemed necessary and
desirable (determined at least partly by local advisory committees),
and levy proportionate costs against the several areas.

Aside from the fact that the police power is possessed only by
the state, and may only be delegated to municipalities or others,
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arguments in favor of their attitude: the removal of the control
agency from the influence of local industries and pressure groups;
and the ability of the state to acquire more competent personnel,
purchase more equipment, conduct more research and in general
conduct a control program more competently than could an indi-
vidual city or town. Further, the control of mobile air pollution
sources, such as vehicles, vessels, aircraft, seems logically a state
function, with the federal government being at least partly
from this field.

The arguments, both pro and con, with regard to state control
can all be applied to control by the county government. The fact
that air pollution, and interdependent air pollution areas, may far
more readily and frequently cross county than state boundaries
should be added to the arguments against county control. Also, in
Massachusetts, county participation in health matters has histor-
ically been rather limited.

Control of air pollution by municipalities on an individual basis
satisfies all of the objections to state or county control, but pro-
vides none of the same advantages. The will of the people is un-
doubtedly best capable of being exercised on a municipal level, and
certainly the assessment of costs is fairest. If the city or town
boundaries entirely encompass all significant air pollution sources
within a considerable area, and if the air over the community, pol-
luted to the extent permitted by that community, will not, be a
source of nuisance, damage, or health hazard to the neighbor when
transported next door, then local control is obviously best. In that
frame of reference, the question of whether the community can
afford the degree of control it desires becomes academic.

In other situations, that cost question is very real, however. The
provision of the necessary technical competence and facilities, in-
cluding laboratory and equipment, can be a considerable
upon a single community. This same competence and facility, sup-"
plemented by additional personnel on the inspector level, could
serve several additional communities at a small increase in total
cost. For example, a single city might require an initial investment
of $l5-20,000 for laboratory and equipment, and would have to pay
$B,OOO-10,000 per year for a competent engineer-administrator plus
about $5OO-1,000 per year operating expenses. With an additional
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the proponents of state control of air pollution cite the following
$15,000 per year for three inspectors, and another $5OO-1,000 an-

more additional communities couldnual operating expenses, four or
be served.

used the best possible air pollution
Isfactory purity of the atmosphere,
minded by industrialized communi-
programs. The first city is then

Assume that a single city has
control program to produce a sa

assume that the city is sur:
ties which do not have control
beset by pollutants over which i has no control, and it may not be
able to maintain the quality of air which its people desire even by
the most rigorous and restrictive control program.

If the other communities will not control their own pollution
sources, and the state cannot step in, then the city is helpless. If
the state does interfere, this may be bitterly resented by some and
local controls will not be effective unless the control exercised by
the state in the other communities is continued permanently. On
the other hand, the other communities may also institute control
programs. Then the total cost of control in the area will be exces-
sive, as compared with the administrative costs of a unified pro-
gram, and the problem of uniformity of control will arise.

In an area involving several municipalities, all dependent upon
one another from an air pollution standpoint, the issue might be
compromised by organizing an air pollution control district encom-
passing all municipalities, and exercising uniform control through-
out. Such action may be feasible on the basis of regional health
districts already authorized by law (G.L. c. 111, ss. 278, 27C, 31C).

Substitution of a single larger central district staff (both admin-
istrative and technical) and laboratory, with necessary equipment,
in place of similar, although less extensive, multiple smaller staffs
in several municipalities, promises considerable savings while at

yhe same time providing much greater capability and competence.
The state has a responsibility to the people within the district, at
least to the extent of general oversight of the district’s activities
in the areas in which the state has delegated its police power. It
must provide considerable guidance and assistance to municipalities
not part of the district. Therefore the state, through the Depart-
ment of Public Health, must maintain a staff and necessary
facilities.
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It should be possible for a district to achieve further economy
through an arrangement whereby the state provides all necessary
technical services, laboratory facilities, equipment, and clerical
force, with the district providing the governing body. The state
would be reimbursed for service rendered, including an appropriate
payment for overhead, but the cost to the district would be less
than if it maintained its own staff, etc. aman ir it maintained its own start, etc. q.

In addition, the level of service provided the remainder of the
state would be improved at little cost to the state, since the capa-
bilities of the Department of Public Health, necessarily somewhat
expanded to meet the district needs, could be utilized elsewhere
when not needed in the district. This might be charged to state
funds, but would probably be balanced by district payment for part-
time services of present state personnel.

Administration of an air pollution control program on a district
level offers a degree of insulation from influence of pressure groups,
be they private or industrial, which somewhat offsets the reduction
in popular representation resulting from a district organization.

The district can be laid out to encompass an entire polluted area,
whether the boundaries are established on a meteorological or topo-
graphical basis or both. It is not desirable to determine the size
of the district by the extent of the spread of dense populations and
heavy industrialization. If this area is properly chosen, the ex-
change or transfer of pollutants into or out of the area will be of
little significance. However, vehicular traffic within the district
which originates in part from outside, may release sufficient air
contaminants to create a pollution problem. This consideration is
one justification for extending the boundaries of the district beyond
the municipalities that are considered to contain major fixed
sources of air pollution. If the surrounding “bedroom” communi-
ties are included, then control of emissions may be extended to
cover a majority of the vehicles that enter the “core” area.

Another argument offered for extending the boundaries of the
district is that the primarily residential satellite communities, and
their residents, benefit in two ways from reduction of pollution in
and from the central city or cities. First, less pollution will be car-
ried to the surrounding areas, thus rendering them more pleasant
and perhaps healthier and reducing costs associated with higher
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pollution levels. Second, many of the citizens of the satellite com-
munities spend forty to fifty hours per week, or more, working and
travelling in the central or core cities, and thus suffer a significant
exposure to the polluted air therein. Any reduction in pollution
will benefit those persons by making their working environment
more pleasant and perhaps healthier.

Finally, the district staff remains available to cope with those air
pollution problems which arise in the satellite communities, if they
are part of the district, and the pollution problems incumbent upon
the inevitable growth of their populations and industries may be
logically and adequately handled. Therefore, it is reasonable that
the cost of administration of an air pollution control program,
centered around a metropolitan core area, be borne in part by both
the cities in the core and the satellite communities.

The size of an air pollution control district can be established
upon the criteria outlined in the previous section. In practice, the
size of district permitted by enabling legislation varies from more
than one town to several counties. Boundaries are logically those
of existing political units. For this discussion, the term “district”
applies to those counties in which the governing body of the county
regulates air pollution within the entire county, including incorpo-
rated areas.

In California, the California Health and Safety Code (Chapter 2,
Division 20) specifies that each county shall constitute an air pol-
lution control district, unless organized into a larger district. Only
Los Angeles and Riverside counties have undertaken active control
programs. Two or more counties having activated control districts,
may join into a “unified” district. The active Bay Area Air Pollu-
tion Control District, consists of the nine counties in the vicinity of
San Francisco; the district in the San Joaquin Valley, made up of
eight valley counties, has been authorized, subject to acceptance by
1960 referendum. Three of the nine named counties in the Bay
Area district are not yet participating, but may actively enter the
district by their own vote.

These California districts of the San Francisco Bay Area and of
San Joaquin Valley seem to be the only ones in which the delinea-

Scope and Content of Usual Air Pollution Control Districts
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tion of boundaries is based upon some topographical or meteorolog-
ical limitation imposed upon the probable extent of a present or
future problem. The frequent granting of control authority to
county governing bodies in California and either other states may
be a matter of economics or the absence from large areas of any
other form of government, since large unincorporated areas exist
in most of the states.

Except in Massachusetts and two other states, in which districts
are permitted only to control visible smoke, any authorization to
form an air pollution control district carries with it the power to
regulate any and all air contaminants. Specific sources are some-
times exempted. Agricultural, weed control, fire prevention and
fire-fighting demonstration fires, set by public officers, are com-
monly exempted from control. In one instance, odors from agricul-
tural operations, including the raising of stock, are exempted from
regulation under State statutes, although in these instances stricter
local ordinances are permitted which might impose restrictions
upon such practices.

Authority for air pollution control in districts thus far established
or authorized is usually vested in one of two types of bodies; (a)
the existing governing body of the area comprising the district, or
(b) a board selected by and usually consisting of some members of
the governing bodies of the political subdivisions involved. The
methods for choosing the members of the second type of control
body vary, but all aim at providing some degree of democratic
selection.

In contrast, most of the seven state air pollution control boards
or commissions within their respective state health departments,
are comprised of heads of state agencies and of members appointed
by the governor. Qualifications or affiliations of some or all of such
members are frequently specified. Massachusetts remains the only
state in which an air pollution or smoke control district, locally
financed, is administered entirely by the state.

In California and Kentucky, the legislation which authorizes es-
tablishment of air pollution control districts, provides for a “hear-
ings” or “appeals” board which is entirely separate from the gov-
erning board. The Florida and Washington statutes authorizing
such districts provide that the governing body shall also hear ap-
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peals. In other states there appears to be no provision for appeal.
The extent of the authority which is granted to district govern-

ing bodies is sometimes considerable, approaching to some degree
that of the judicial. For instance, the hearings boards in Cali-
fornia and Kentucky districts may issue subpoenas, administer
oaths, and request the courts to issue contempt citations.

In only four states are the powers of districts described in detail.
These states all authorize the adoption and enforcement of rules
and regulations and the granting of variances therefrom. Cali-
fornia districts are permitted to establish standards for equipment
performance, while Florida and Kentucky districts may establish
standards of air quality. (In California, New York and Oregon
this function is, more properly, reserved to the state.) Only the
Washington statute makes no mention of an equipment permit
system to be operated by the districts, whereas in California and
Kentucky a fee system may be established for such permits.

Violations of district regulations, orders, etc. are made misde-
meanors in California and Florida, while in Kentucky such viola-
tions are punishable by fines, or may be enjoined. Separate, and
stricter, local air pollution control regulations are permitted within
California and Kentucky districts, while district regulations in
Washington do not supersede local nuisance laws.

By way of contrast, in the Metropolitan Boston Smoke District,
the Department of Public Health may hold hearings, but has no
power to compel attendance of witnesses or to administer oaths.
The regulations are contained entirely within the statute, and con-
stitutes an inflexible arrangement with no opportunity for revision
or addition by the Department. Violations of departmental orders
are punishable by fines, or may be enjoined, but only by the courts.
No system of appeal is provided except to the courts.

The U. S. Public Health Service has prepared a set of guiding
principles in the drafting of state legislation to authorize political
subdivisions of states to enter into district agreements for air pol-
lution control. These principles were prepared at the request of the
Association of State and Territorial Health Officers in cooperation
with the Council of State Governments and were published on
May 1, 1959. An outline of the recommended legislative provisions
is presented in Appendix A.



[Feb.SENATE— No. 495.44

It is almost axiomatic that it costs money to reduce the quantity,
or change to a less obnoxious state, the wastes discharged to the en-
vironment. Instances may be cited where industries, by recovery
of valuable material, by reduction of other process costs, or by
changes in raw materials, have actually shown a net operating gain,
but these instances are not general. Further, in most
where product recovery is important, industries proceed as far as”
economically possible without the stimulus of air pollution control.
However, whether industries or individuals realize a financial re-
turn from air pollution control, the administration of a govern-
mental program, designed to insure necessary control, costs money.

Three methods of obtaining funds for the financing of air pollu-
tion control districts are in general use. Special taxes are levied
against the corporate and unincorporated areas of districts, either
on the basis of population or property valuation. Alternatively,
when a “district” has the same boundaries as does a single county,
air control funds are raised in the same manner as county funds
are obtained for other purposes. In the California “unified dis-
trict”, consisting of more than one county, each county pays from
its general funds a share pro-rated on a population basis. With
these procedures, a system of fees covering the cost of issuance of
permits, inspections, and variance procedures may be instituted, no
such fee system seems intended to supply all the funds required by
the district.

Below is a tabulation of the method or methods for procurement
of funds authorized for air pollution control districts by the several
states.

Financing of Control Districts

California:
1. Single county districts County supervisors vote appropriations funds

to district treasury. Fee system for permits, inspections, variances.
2. “Unified” (multi-county) districts County supervisors appropriate*

funds to district treasury on a pro-rated (population.) basis. Fee
system for permits, inspections, variances.

3. Bay Area District (San Francisco) Each county board of supervisors
is required to levy for the benefit of the district an ad valorem tax
on taxable property, but not on intangible personal property. Limit
is one cent per $lOO. valuation. Fee system for variances.

4. San Joaquin Valley APiOD District board pro-rates cost to counties,
one-half according to relative real estate values, one-half according
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to population. Total cost is limited to one-half cent per $lOO. ot
assessed valuation of all property in the district. County boards levy
their respective assessments as a tax on taxable property, excluding
intangible personal property. Fee system for variances.

California provides for fast write-off in five years of control equipment for
tax purposes.

Florida:
1. Sarasota County ■ — Board of County Commissioners may establish fee

system to cover costs of inspection and enforcement. Presumably,
other costs are met from county funds.

2. Brevard County Presumably county funds.
Kentucky, Montana, Nevada, Pennsylvania, Washington and Wisconsin:

County districts only •—■ county funds. Fee system for permits, inspec-
tions, variances.

The most logical system appears to be that in which the portion
of the cost of administration to be borne by the public is levied
partly on a population basis, and partly on an assessed valuation
basis. The relative population would be based on the latest federal
or state census and the assessed valuations should be equalized to
account for varying local assessment practices; this approach
account for varying local assessment practices. This approach
would, however, depart from the present financing of the metro-
politan smoke district (Acts of 1910, c. 651) which used only as-
sessments on an equalized assessed valuation basis. However, it is
argued that this single criterion provides neither an adequate re-
flection of the number of persons benefiting from pollution control,
nor reflects entirely the pollution potential of a given community.

In the Boston metropolitan area, large cities (except Boston)
tend to have a low per capita valuation, small cities and towns a
high per capita valuation. This usage implies that an assessment
on a valuation basis alone imposes a high per capita cost on small
communities and conversely a low per capita cost on large cities.
Since degree of industrialization is roughly proportional to popula-
tion, and the number of vehicles owned follows population figures,
population becomes a direct, although rough, measure of pollution
potential.

On the other hand, high valuation and low population combined
indicate a community whose citizens will more acutely feel and
resent excessive air pollution, and thus per capita valuation indi-
cates to some extent the benefit derived from pollution control.
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Degree of industrialization is also reflected in valuation. In short,
it is unrealistic to separate population and valuation. The objective
should be to establish a basis which accurately reflects pollution
potential and control benefit.

This ideal, like most, is probably not susceptible of realization,
and a compromise has been suggested which assesses district costs
against individual municipalities on the dual basis of relative popu-
lations and valuations. Under that plan cost of the district would 1'”
be divided into two equal amounts: one-half would be assessed
against the municipalities of the district on the basis of their rela-
tive populations; the other half on the basis of their relative
adjusted assessed valuations. The combined assessment against
each municipality could be collected as at present, by the state
treasurer issuing his warrant, and the local assessors levying a tax
on real property. This tax could be collected, in whole or in part,
in advance, and deposited with the State Treasurer.

The present cost of the Boston area smoke district is approxi-
mately $50,000 per year. This total cost is distributed among the
31 constituent localities, as shown in the table below for $50,787.31
of 1959 costs, on the basis of “equalized” 1945 local assessed valua-
tions. This total is equivalent to 2y 2 cents of expenditure per
capita. Proper control of all contaminants from all sources within
the district will cost several times that figure, and this cost will

Metropolitan Smoke District Assessments on 31 Boston
Area Communities in 1959

Arlington $1,027.09 Need-ham $ 855.92
Belmont 838.04 Newton 3,357.09
Boston 18,493.18 Peabody 529.36
Braintree 676.64 Quincy 2,156.99
Brookline 2,254.35 Revere 794.11
Cambridge 2,9-31.24 Saugus 360.44
Canton 217.42 Somerville 1,677.35
Chelsea 602.13 Stoneham 346.32
Dedham 562.16 Wakefield 697.46
Everett 1,419.30 Waltham 1,388.42
Lynn 1,814.22 Watertown .... 942.76
Malden 1,111.94 Weymouth 1,425.09
Medford 1,381.11 Winchester .... 606.25
Melrose 640.28 Winthrop 366.94
Millis 64.04 Woburn 589.69
Milton 659.98

__

Total $50,787.31
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mount as population and industrialization increase. Costs of air
pollution control districts elsewhere are estimated to run from ten
to twenty-five cents per capita per year. For the Boston Metro-
politan Smoke District, with a population of nearly 2,000,000, ten
cents per capita would equal $200,000 per year; this amount cor-
responds to about five cents per thousand dollars of unadjusted
1958 assessed valuations throughout the whole district.
Source. -' Massachusetts Division of Smoke Inspection

If the plan adopted should call for setting a limit on expendi-
tures, the limit could be based either on a cost per capita limit or
a cost limit per thousand dollars of adjusted assessed valuation of
real property. It is agreed that such a basis is better than a fixed
total cost, since the total cost of district operation must rise as the
district expands or increases in population.

A system of permits for operation of air pollution sources and
control devices can be used to assist in achieving a desired degree
of contx’ol throughout the district, and fees can be charged to offset
the considerable cost of administering and inspecting an air pollu-
tion program. However, adequate control can also be achieved
through registration of sources, which involves a relatively minor
expense, through spot determinations of emission rates and an
adequate monitoring program, and possibly by requiring owners of
sources to submit periodic analyses of stack discharges.

A fee system is justified to cover the administrative costs of
handling request for variances, if a system for considering such
requests is established. In that case a charge is deemed appro-
priate since a variance operates solely to the benefit of the owner
of the source.

Major Items in Air Pollution Control Legislation
Statutes have not generally been enacted in order to supplant

[health codes and regulations. Rather, they provide necessary au-
thority under which codes and regulations may be drafted, admin-
istered, and enforced. They usually specify the administering and
enforcing bodies and their composition, the limits of their jurisdic-
tion, the manner of their proceeding, and the methods of appeal
from their actions. Further, they set forth the method of enforce-
ment of regulations and penalties for violations, and enumerate
exempted operations, practices or persons.



[Feb.SENATE —No. 495.48

The method of financing district operations has been established
elsewhere by the legislature in all cases. Necessary definitions of
terms peculiar to the field have appeared either in the legislation
or in the codes or regulations, provided the statutes authorize a
basis for applying the definitions. The advantage of statutory
definitions appearing is that they are then established as law and
are not subject to challenge. The intent and scope of the
have generally been stated in an introductory section to assist the
courts. Other guide points entering into existing legislation in the
various states may be summarized as follows:

The statement of intent and scope indicates the primary interest
of the people in the degree of cleanliness of the atmosphere, that
the air in the metropolitan area is contaminated, that the nature
of air pollution is such that local authority cannot cope with the
problem and that the creation of a district is necessary to achieve
proper control. (See California Health and Safety Code, Division
20, Chapter 26, Sections 24375.01, .02, .03 in Appendix B.)

The authority of the district could derive from a delegation of
the police powers of the state. The statute might empower dis-
tricts specifically to draft, adopt, amend and enforce codes, rules,
or regulations, in accordance with accepted procedures. The duties
of the governing body need enumeration. Matters of administra-
tion and enforcement are usually separated.

Common practice is to establish a commission to enforce the law,
which is administered by a public agency. Alternatively, if the
commission or its equivalent handles matters of administration and
enforcement, then a separate body is established to hear appeals
and requests for variances.

It has been found desirable, in several metropolitan air pollution
control districts, to create a commission within the Department of
Public Health to adopt and enforce regulations and make budgetary
decisions. Administration, including provision of clerical, labora-
tory, and engineering services and staff, remains a responsibility of
the Department. Regulations of the commission can then be ap-
proved by the Department, to ensure that they are in conformance
with good practice and the state-wide policy of said Department.
Enforcement of the commission orders is left to the courts.
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Members of the commission are representative of the district, but
representation may be mandatory by requiring that at least a por-
tion of their number shall possess competence in the several fields
allied to air pollution, such as engineering and medicine, and indus-
try. The Department of Public Health is represented, since it per-
forms tasks for the commission and provides technical guidance.

JProposed Air Pollution Bill for Metropolitan Boston (H. 45 of 1960)
The Department of Public Health has submitted a bill (House,

No. 45 of 1960) to accompany the recommendations of the Depart-
ment for legislation (House, No. 42 of 1960). The major recom-
mendations in controlling the air pollution in the City of Boston
and vicinity are to create a metropolitan air pollution control dis-
trict and a metropolitan air pollution commission.

Other considerations in H. 45 of 1960 are that initially the geo-
graphical limits of the district should be the same as the present
smoke district, with provision for admitting contiguous municipali-
ties upon application. It does not at present appear feasible to pre-
dict what the extreme limits of this district should be. It may later
be wise to establish other air pollution control districts, and at such
time some or all of the ultimate boundaries of the district could be
delineated for metropolitan Boston.

Because authority to control any and all air contaminants is
requisite to control of air pollution, proponents of the bill urge that
such power be granted the commission. This authority would pre-
sumably operate with respect to all persons, places, and things, ex-
cepting state and federal agencies and property, within the district.
The right of local agencies to further regulate air pollution within
their own jurisdiction would be preserved.

Experience elsewhere indicates that adequate legislation requires
an outline of the procedures to be followed by the proposed
commission, including election of officers, numbers of meetings,
quorums, votes, issuances of orders, adoption of rules of govern-
ment, and reports. The procedures for adoption of regulations by
such bodies are covered in the General Laws. The extent to which
the Department of Public Health and other state agencies are to
render assistance to the commission should be stated. The com-
mission should be required to initiate and maintain, through its
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assisting agencies, an air monitoring program sufficient to deter-
mine the need for regulation and the effectiveness of control and
it should be empowered to enter upon private property and conduct
such tests or make such observations as may be necessary. If a
person involved desires that informationrelating to secret processes
be held confidential, the commission should be empowered to honor
the request.

In the past the procedures used for enforcing the “Smoke
in the Boston area have worked well, and there seems to be no
reason for significantly altering the procedure. Offenders are
notified promptly of violations, and may be called to a hearing to
account for them. An order to abate violations may be issued at
discretion. Failure to obey such an order is punishable, by the
Superior Court, by a fine.

The State Department of Public Health suggests that the com-
mission established to administer the affairs of the district inform
its supporting agencies, reasonably in advance of budget-filing
deadlines, of the extent of the services the commission will ask of
each such agency. Each agency would subsequently inform the
commission of the anticipated cost of such services. It is further
suggested that the commission should then request of the General
Court such funds as it anticipates it will require for the forthcom-
ing fiscal year, including (a) the cost of services of other agen-
cies; (b) its own expenses for compensation; and (c) other ex-
penses of the commissioners. The General Court, within statutory
limits, can then decide on the appropriations it wishes to provide
the Department of Public Health for the compensation and expenses
of the commission, for the Department’s activities on the commis-
sion’s behalf, and for other state agencies which may be incurred
on behalf of the commission. The Commonwealth would be reim-
bursed by the municipalities of the district.
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Local Option Legislation

The effectiveness of local option type legislation is enhanced
when the State agency is authorized to take the necessary steps to
yesolve inter-jurisdictional air pollution problems. In addition, it
Is wise to grant the State authority to deal with problems beyond
the jurisdictional limits of a community.

Another technique which merits consideration is statutory au-
thorization for political subdivisions to enter into interlocal agree-
ments or contracts. This authorization would, by local option, au-
thorize the local governmental units to decide what functions they
can perform better as a group. The procedure of interlocal agree-
ment can be used between or among communities whether or not
they are located within the same state.

The U. S. Public Health Service suggests that legislation of this
type may include the following provisions:

(a) Provide the procedure by which, and conditions under which, a dis-
trict may be activated and organized involving one or more cities or
counties and the formation of metropolitan authorities.

(to) Provide for the names and the general and specific powers of the
district.

(o) Provide for an air pollution control board and hearing board for each
district and the duties of such boards.

(d) Provide for the appointment, powers and duties of officers and em-
ployees of the district.

(e) Authorize appropriations to the districts by counties and cities com-
prising such district.

(f) Provide for standards for the control or prohibition of obvious pollu-
tion and prohibiting pollution which may be either actually or poten-
tially harmful to persons or property. During an emergency, such as
may develop under adverse meteorological conditions, short-time cur-
tailment of community and industrial activities which contribute to
pollution may be necessary. Although such an emergency condition is
seldom encountered, it is essential that duly-constituted governmental
authority anticipate such a problem, and be prepared to act through
a prearranged procedure.

(g) Provide for injunctive relief against certain violations, and for crim-
inal and civil penalties.

(b) Provide for appeals to appropriate courts on the basis of existing
statutes.

Source: “Guiding Principles State Air Pollution Legislation”
U. S. Public Health Service, May 1, 1959

APPENDIX A
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California Health and Safety Code Provisions re
San Joaquin Valley Air Pollution Control District

APPENDIX B

Article 2. Declaration of Policy

24375.-1. The Legislature finds and declares that the people of the State of
California have a primary interest in atmospheric purity and freedom of the
air from any air contaminants and that there is pollution of the atmosphere
in certain portions of the State which is detrimental to the public peace,
health, safety, and welfare of the people of the State.

24375.02. The Legislature further finds and declares:
(a) That in portions of the State the air is polluted with smoke, charred

paper, dust, soot, grime, carbon, noxious acids, fumes, gases, odors,
particulate matter, and other air contaminants.

(b) That it is not practical or feasible to prevent or reduce such air con-
taminants by local county and city ordinances exclusively.

(c) That it is necessary, therefore, to provide for air pollution control dis-
tricts in those portions of the State where regulations are necessary
and feasible to reduce air contaminants in order to safeguard life,
health, property and the public welfare and to make possible the
comfortable enjoyment of life and property.

24375.03. The problems of air pollution are primarily regional and de-
pendent upon factors of weather, topography, population, transportation,
methods of waste disposal, and agricultural and industrial development. These
factors vary greatly from area to area. The San Joaquin Valley area presents
a special problem, distinct from that found in the remainder of the State.

This chapter is enacted to provide a special district to control and suppress
air pollution in that area.

Since the problem requiring this legislation is local and special due to
atmospheric and geographic conditions, a general law cannot now be made
applicable so as to insure its effective alleviation. It is necessary, therefore,
to create, by special law, an air pollution control district which includes
area lying within the boundaries of Fresno, Kern, Kings, Madera, Merced, San
Joaquin, Stanislaus, and Tulare Counties.”


