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ABSTRACT

Twenty-five students who participated as EPA summer fellows were
selected from among eight hundred applicants responding to a national
recruitment program.

The students chosen majored in a wide range of envirommentally
related studies on university and college campuses across the United
States. Select research topics were undertaken to bring fresh, hope-
fully unbiased, viewpoints on existing envirornmental problems in the
anticipation that their contributions would suggest new avenues for
the development of current long-range environmental strategy.

The students, composing five investigative teams, concentrated
their efforts on: a possible approach toward quantifying the concept
‘quality-of-life'; development of an accounting system for allocating
pollution produced by industry as a result of consumer demands for
goods and the environment; investigating the realm of environmental
management; and lastly, how the generation of pollution differs as a
characteristic of a camumity's location within large metropolitan areas.

This volune, the first in a series, presents a synopsis of the full
length reports published as separate reports in this series. The other
reports are: (Vol. 2) Quality of Life; (Vol. 3) Pollution and the
Municipality; (Vol. 4) Consumption Differentials and the Enviromment;
(Vol. 5) Outdoor Recreation and the Envirormment; (Vol. 6) Envirormental
Management.
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SECTION I
CONCLUSION

The least that the EPA Fellows will achieve in
their Summer 1972 research efforts is a state-
of-the-art report; the most that they will
achieve is the plowing of new grourd.

So stated the Director of the Envirommental Studies Division,
Office of Research and Development, Envirormental Protection Agency
which funded the EPA Fellows Project administered by the Homer Hoyt
Institute during the spring and summer of 1972.

The results were in accord with the charge given by Dr. House.
A state-of-the-art report covering the five selected research areas
has been completed and is being prepared for publication. Some new
ground has also been plowed, especially in one of the areas which
emerged fram a study of pollution generated by consumptive sectors
titled, "Consumption Differentials and the Environment."

The most significant points of each of the five studies are
sumarized in the five ensuing sections of this executive summary.
This section is designed to give an overview of the project.

The provision of an overview provides a dilemma. On the one hand,
each of the five general topics can be taken as targets of research
opportunity of interest to EPA and others concerned with envirormental
research, without attempting to link the studies. On the other hand,
one can take a holistic view and select same specialized and particular
critical areas for analyses. The study did not attempt the latter.

But with five general research topics, an overview should impute some
oconnectionh as a context for each of the five component studies.

The five studies emerged as (1) Quality of Life, (2) Center-City-
Suburban Pollution Differentials, (3) Consumption Differentials and
the Enviromment, (4) Leisure and the Frnvironment, and (5) Environmental
Management. Subsequently, the center-city study focused on pollution
rather than the broader quality of life within the center city, the
differentials study started off as a study of the future of the environ-
ment and the leisure group focused on Outdoor Recreation. These
adjustments were made in light of the productive capability of the 25
EPA Summer Research Fellows over an ll-week period.

The sequencing indicates a linkage. The first question, or study
topic, relates to measurement of the quality of life as a tool for

public policy purposes.

In the contemporary administration jargon, goals are translated
into measurable objectives for which programs are dewveloped and in



Whlch progress is nonitored. The application of the techniques
requires some measurement.

Measurement in the economic sector of society is less difficult
than in the social or political sectors. Thus, when the Employment
Act.of 1946 was passed, the national policy of pursuing high levels
of incame, output, and employment with relative price stability was
formalized. The Opuncil of Econaomic Advisors was established to
assist in the process. Part of that assistance was and is in the use
(ijif iconanic irdicators dealing with income, output, employment, and

ation.

In more recent history national goals have focused on environmental
concerns which have dimensions aside from the social and political sector
as well as the economic sector. Included are natural enviromment and
the "built" environment in the physical sense. The physical qualities
are amenable to measure, though not without difficulty. Nonphysical
arnd noneconamic conditions pose new and different problems. Even more
perplexing is the handling of a multiplicity of conditions with the
intent of same camposital indicator. The United States has a gross
national product but not a gross social product.

The quality of life team (QOL) looked for QOL indicators which
could shed same light on conception, definition, and measurement of
these factors which would be of assistance in public policy areas.

The emphasis was thus on societal priorities for policy purpose rather
than on individual priority far spending matters, be it money, time, or
whatever.

As the next section identifies in more detail, the QOL team reviewed
the literature dealing with social indicatars and especially on QOL
itself. As a result, they have defined ard classified quality of life
factors. Measurement problems were approached by using objective and
subjective measures with conversions to scalers, thus, cambinations of
indicators would be handled as camposite indices.

The state-of-the—-art review and synthesis makes a contribution
toward definition and classification. The plowing of new grourd is
begun with the suggested techniques of measurement, especially composite
measurement. Some field experimentation and demonstration would be a
next logical step.

The quality of life indicators are aggregates of same population—-
it can be that of the nation as a whole or of state or local jurisdiction.
The indicators may be used for one or coanmbinations of sectors in large or
small geographics. Camparison may be made among local areas for various

policy purposes.

One particular type of contrast in the quality of lii.fe or environ-
mental quality may be drawn on the basis of the differential between
center-city and suburban locations. The state—c_)f-th&art review -
covered measurements of environmental differentials between center-city



and suburban locales for air, noise, water, solid waste, and radiation.
Then, the team reviewed research which sought to link center-city
pollution to polluters. The analysis then turns to federal pollution
control and same views of the impact of uniform federal enforcement.

Linking pollution to polluters is a massive task which, although
touched on in concept by the center-city team, was more fully explored
by the consumption differentials team. Indeed, that team plowed new
grourd.

The consumption differentials team classified potential polluters
by individual family unit divided by socio-economic status. Based
upon the goods and services they consumed, the chain of production
was traced to estimate the pollution generated. Thus, pollution
generated is connected to consumption of product or service.

Leisure activity has been of exceptional concern in relationship
to enwiromment. Outdoor recreation as a leisure~time activity is of
particular concern because it has a more obvious or noticeable environ-
mental impact. The leisure team developed a state of the art report
on five segmentized areas dealing with outdoor recreation on private
land, public land, coastal areas, and urban areas. Additionally, they
dealt with future recreation trends.

All of this suggests that improved management of the enviromment
is not only a necessity but a fertile prospect. One of the difficulties
in a complex, pluralistic, and free society is that of environmental
management processes. And, in arder to tackle that question an under-
standing of the various perceptions and practices of envirommental
management is particularly useful.

The envirommental management team went after the perceptions with
an attempt at a three-dimensional matrix which basically classified
perceptions as legal, administrative, and theoretical. Subsequently,
three interrelated levels of analysis and evaluation were developed,
including the tools, fupctlons, and structures employed by the existing
variety of govermmental agencies charged with the envirarmental manage-
ment responsibility.

The following chapters present in greater detail the summary
findings of each of the five envirommental study areas investigated
by the 1972 EPA Summer Fellows.



SECTION II
QUALITY OF LIFE*

"Discontentment with cbjective conditions [of one's total environ-
ment] has appeared to be increasing over exactly the same period that
t:.hose condltlons have at most points and by almost all criteria been
Improving, . . ." according to one author. Writers of the popular press

diagnose various aspects of the problem as "future shock" or retarded
"consciousness levels."

After years of vying for achievements, the American public has
begun to question the relative value of what they have achieved.
Dissatisfaction stems fram different evaluations and reactions to

Assessments of quality of life are an attempt to measure the
corditions of what has been achieved. However, the research team
found no sufficient definition of the quality of life or specifications
of the conditions associated with it. In addition, the team found no
standards for what the QOL should be, and even if standards did exist
the team found no way to determine if they were adequate standards for
all Americans.

The amibus task of defining and measuring the quality of life is
an attempt to formulate a camprehensive methodology to validly assess
these types of questions and problems. They agreed that the study should
focus on the following aspects of the quality of life.

1. Those in which individuals have an active personal interest.
(This stipulation was intended to exclude the difficulties which might
be associated with identifying a national priority with an individual
priority.

2. Those in which known or conceivable strategies of social
organization (societal management) can influence the factor. (This
stipulation was intended to exclude the praoblem of identifying
personal priorities of individuals and reifying them to matters
related to the Quality of Life for all persons.)

3. Those which have measurable objective and subjective features.

State of the Art

The state of the art was reviewed by tracing the development of
social indicators and relating them to the current efforts to measure
the quality of life.

*The research team producing the original report was headed by. .
Kenneth E. Hornback and included Joel M. Guttman, Harold L. Himmelstein,

Ann B. Rappaport and Roy Reyna.



The Fellows noted several trends:

. 1. A growing interest in methodological rigor and a
desire to campare and validate various research
strategies;

. 2. An increasing emphasis on the development of
standardized time series data and the expansion of
federal statistical activities.

. 3. A growing emphasis on the collection and analysis
of subjective data and the expansion of traditional
areas of data collection.

. 4. An emergence of a clearer picture of what subjective
data will be important, i.e., information on occupational
status, time budgets, mental health, political participation,
etc. However, these developments did not merge into one
theoretical or methodological strategy.

Attempt to Develop Theoretical Perspectives

The QOL is defined as a function between objective conditions and
subjective attitudes involving a defined area of concern.

Implicit in any discussion of the QOL is the notion of some area
to which that QOL refers. An area may be defined according to the
analytical purposes with consideration of data availability.

The Fellows defined objective conditions as numerically measurable
artifacts of a physical event (e.g., air pollution in parts per million
of sulfer dioxide); sociological event (divarce rates, crime rates,
number of ethnic minority persons, etc.); or econamic event (local
consumer price index, municipal budget, costs of highway construction,
etc.). Objective conditions may be defined as any number which stands
for a given quantity of a variable of interest so long as it is
independent of subjective opinion and reliable. (Substantially the
same number results every time the event is measured.)

Understanding the specific meaning of subjective attitude requires
a camplex and lengthy discussion, so to avoid the confusion which often
accampanies a concept used in many diverse contexts a definition of
subjective attitude was evolved fram the elimination of several
definitions which would be inappropriate or urworkable in cambination
with the ooncept of QOL.

In brief, subjective attitude, as defined in the study, is primarily
concerned with affective and cognitive dimensions. It is specifically
concerned with how aspects of cognition vary as objective conditions
vary. The terms, utilized in this discussion and the focus of much recent
research can be characterized as follows:




Objectl. :ve - , Subjective
Corditions Attitude

2]
Type of Population

(Age Groups, Ethnic and
Class Groups)

« . Behavior

The QOL de.finition developed deperds on an elaboration of the A
x.'elatlonshlp. The A relationship correspords to the key term function
in the QOL definition.

Proposed Quantification Scheme

. The proposed quantification scheme is based on the assignment of
objective and subjective values to a series of variables which are
call)ed QOL factors (e.g. income, social participation, air quality,
etc.).

Various objective indicators for each QOL factor are discussed.
(For example, the air quality indicator is a composite measure of air
pollution characteristics.) In same instances, the objective measure
is appropriate to a particular region (as in the case of air quality),
in others it pertains directly to an individual (as in the case of
income) . Once objective measures have been obtained for each factor,
they are transformed in the proposed formulation to a normal scale
varying fram 1 to 10 in which the value of 1 corresponds to the lowest,
or least satisfactory measure (i.e. lowest QOL) and 10 correspords to
the highest. Such a transformation requires that appropriate upper
and lower bourds be established for each variable.

For each ocbjective measure, a corresponding subjective measure
must be developed by rating the satisfaction a group may hold toward
objective measure for each factor. Again, a 1-to-10 scale is used
such that 1 corresponds to the lowest level of attitudinal satisfaction
(i.e. dissatisfaction, dislike, unfavorability) and 10 correspords to
the highest possible level of satisfaction. Obviously the anchoring
of this subjective scale is open to same question. How, for example,
does one define the greatest possible satisfaction with one's working
conditions, or with the availability of wilderness areas? A substantial
amount of social research is required to detemmine if the subjective
scales can be bounded in a meaningful way.

The next step is to combine these factors into a reasonable
expression for a factor index which describes the state of that

factor ard its importance.

Careful identification of the population to be assessed for QOL
is necessary. This population could be the whole sample population or
same subset of it. In collecting data fram individuals, information



is also collected on 10 standard population characteristics (age, sex,
race, income bracket, geographic location, etc.). These data permit
an ordering of the objective and subjective measures for all factors

in a matrix against population characteristics, and hence an evaluation
of the QOL for a variety of different populations.

Under no circumstances should this approach be regarded as providing
a perfect or immutable index of the QOL. It yields only a reasonable
strategy by which research thinking can move to the next series of
questions about the QUL, once data are available to show how the formula
can be better expressed. The formula has several potential drawbacks
including the likelihood that satisfaction and importance weighting are
measures of the same thing.

Quality of Life Factors

The essence of this section is to discuss the merits of a suggested
list of quality of life (QOL) factors for use as a guide in developing
representative indicators. Generating a workable list of indicators is
a primary step toward the eventual measurement of QOL.

Though the thesis of the QOL argurent is that valid QOL measurement
requires the use of both cbjective and subjective indicators, only the
former are given in the text of this section. A discussion of an approach
toward obtaining a representative list of subjective indicators, including
examples, will be found as Appendix B of the original report.

The literature search revealed a number of studies with various QOL
factor lists. These have been summarized and evaluated in the study.

The team generated its own QOL factor list by both inductive and
deductive methods. Each team member listed the factors he/she believed
should be part of any QOL index. These factors were grouped into larger
sectors, each uniting a number of factors into a logical and nonredundant
rubric. A reading of the QUL literature generated new factars under each
of the sector headings. ' Each of the factors were broken down into sub-
factors in an attempt (a) to clarify the meaning of each factor and (b)
to detect redundancies between factors. Such redundancies are undesirable
because in the final QOL index they would cause double-accounting. If
all of the subfactors of one factor were also listed under the heading
of another factor, the former factor was eliminated. In cases of partial
redundancy, factors were redefined to eliminate such overlaps. Finally,
another search was made of the relevant literature to further refine the
list of factors. The final factor sets are shown in Table 1 under six
major headings.

The remaining discussion in this section sumarizes the coverage
of QUL indicators.



TABLE 1

QUALITY OF LIFE FACTORS*

Major Factors

1. Economic Enviromment:

Income

Income Distribution

Economic Security

Work Satisfaction

2. Social Sector:

Family

Community
Social Stability

Physical Security

Culture

Recreation

3. Political Envirorment:

Electoral Participation

Indicators

Objective Irdicators**

Per capita disposable incame
Median family income

Gini coefficient of incame distribution

Income support

Wealth measures

Accident, productivity, and turnover rates

Marriage and divorce rates
Illegitimate births

Social responsibility scale

Upward social mobility
Social disorder incident rates

Violent crime rates
Human effort directed toward the arts

Persons participating in outdoor recreation
and average days per person

Percentage of registrants voting

*Examples of the methodology for determining subjective factors is
given in Appendix B of the original report.

**Thig is not intended to be an exhaustive listing.



Major Factors

Nonelectoral Participation

Govermnment Responsibility

Civil Liberties

Informed Constituency

Health:

Physical

Mental

Nourishment

Physical Environment: -

Housing

Transportation

Public Service

Material Quality

Aesthetics

Objective Indicators

Bloomberg & Rosenstock's "Action Score"

Budget allocations
Per capita distribution of funds

Rights commission
Citizens review board

Content analysis of mass media

Infant mortality
Physicians/capita
Health care facility utilization

Persons in mental hospitals/population
Diagnosis of cause/population

Per capita consumption of food types
Nutrients consumed per day per capita

Percentage deteriorated houses
Percentage lacking plumbing
Percentage overcrowded

Family costs

Percentage budget allocated to construction

and maintenance

Cost of gas and electricity
Frequency and coverage of services

Product life
Automobile recalls
Cost and frequency of repairs

Litter, billboards
Trees preserved and planted



Major Factors Objective Indicators

6. Natural Environment:

Air Quality People exposed to substandard conditions
Concentration of 0, Noz, SO2
Water Quality BOD, coliform count
Turbidity, temperature, pH
Radiation Percentage radiocactivity in water, soil,
people
Toxicity Lead concentrations

Cases of lead poisoning

Solid Wastes Pourds/capita
Amount recycled
Frequency of collection

Noise Camumity noise difference scale
(under development)

Economic Sector. The economic environment may be defined as those
aspects of the QOL which deal with the magnitude, continuity, and
distribution of people's income, and with the welfare or "ill-fare"
generated in the process of attaining their incame.

Income is a factor in the economic sector in that it represents an
ability to purchase material goods and services. A portion of income
may be accumilated wealth and wealth may be converted to incame. The
income is primary in that it is more closely related to consumption of
goods and services.

Income distribution is a factor because it relates to equity as
being a good in itself. The benefits of rising standards of living
relate, in fact, to how well others are doing, hence income distribution.

Economic security is the protection an individual has against loss
of regular source of inoome. Such protection may be in possession of
wealth or in the existence of same form of income support, public or
private.

Work satisfaction is the excess of amenities over disamenities
associated with an individual's job. Subjectives, as listed by an
author, indicate the character of this factor. They are occupation,
status, supervision, peer relationships, job content, wages, and other
extrinsic resources, promotion, and physical conditions.

10



Objective indicators for the economic sector are available, in
part, fram govermment sources, especially fram the U. S. Department
of Camerce. Same additional sources and people are noted.

Social Sector. The broad scope of social environment is indicated
by the factors selected: family, community, social stability, physical
stability, culture, and recreation.

Family, as a social system is considered a factor although it is
undergoing dramatic change. Measurement and value problems are of
particular difficulty, but divorce and illegitimate births vary
conceptually and indicate the character of this factor in the negative
sense while time dewvoted to family functions may indicate the positive
character.

Camunity as a factor relates to the need to belong and be accepted.
Thus, the voluntary association constitutes an aspect of commnity and
the nature and character of participation may indicate cammmnity factor

concept.

Social stability is cammunity solidarity. Social distances which
are aspects of difference become significant in QOL when polarization
results fraom strong disagreement leading to social disorder such as
riots or other confrontations.

Physical security as a factor is the safety of the public from
violent crime. Aspects include the institutional order within which
daily lives are led as well as the protection which is required and
afforded.

Culture is perhaps best indicated by the arts, fine and applied.
Attendance at performance or time spent listening, viewing or otherwise
participating is a factor as well as the quality of the experience.

Recreation encampasses a wide variety of outdoor and indoor physical
activities ranging fram bicycling to fishing and fram bowling to table
tennis.

Indicators for the social sector are somewhat more difficult than
for the econamic sector although a diversity of sources does exist.

Political Sector. Electoral participation is a factor in the
political sector. It is the right and exercise thereof for representation
in the govermment process.

Nonelectoral participation is another factor. It includes speaking
or writing to a public official, signing petitions, and comumications to
others concerned by a letter to the editor or by talking with others who
may be similarly concerned.

Government responsiveness to the public is a factor. The elements
of this factor are outputs of the system such as regulation and delivery
of services.

11



Civil liberties as a factor may include the inalienable rights
guaranteed by the constitution and may be taken as an elector which
stresses the dignity of man as well as the right of freedom and
equality under the constitution.

Informed constituency refers to acquaintance with the issues. Of
particular concern is the availability of information on both sides of
an issue.

_Indicators are not suggested for all factors, civil liberties
particularly is omitted. Same problems of measurement of the indicators
occurred, not the least of which may be that more may signify improving
quality of life (as with nonelectoral participation), or it may signify
a decline in the state of affairs and hence a decline in the quality of
life (as in air pollution).

Health Sector. A widely quoted definition of health is "a state
of camplete physical, mental, and social well being and not merely the
absence of disease and infirmity." The social aspects are covered
elsewhere in the study.

Physical health as a factor refers to absence of disease and
infirmity. Mentality is also considered as an element in physical
health. According to the literature, mental health includes both
mental illiness and mental retardation. The retardation is usually
a condition resulting fram abnormal development.

The nutrition factor was measured through dietary anmalysis of food
intake. The indicator problems for nutrition are perhaps not as severe
as those in the political sector partially becuase of the availability
of data.

Physical Environment. The physical enviromment includes a set of
climatic, earth and life related factors of which man is a part.

Housing as the locale of the primary social relationship of family
life is an influence on the physical, social, and psychological develop-
ment of the household members and is considered as a factor in the
physical environment.

Transportation as a factor encampasses satisfaction and dissatis-
faction based upon accessibility, including the elements of time,
congestion, safety, and stress for those who travel. It also includes
the dissatisfaction of those who are adversely affected by the trans-
portation media because of its noise, pollution, or other effects.

Public service encompasses the utilities such as water ard gas, as
well as garbage collection and street cleaning. The degree of satis-
faction is affected by quality of service.

Material quality refers to the satisfaction obtained fram the
quality of the cbjects exchanged for money. It is a value concept.

12



Aesthetic quality as a function of perception puts ugliness and
beauty in the eye of the beholder. Wide agreement may exist, however,
as to the gracefulness of a suspension bridge or the ugliness of power
lines.

Natural Environment. Air quality is an element of the natural
environment. Air pollution, an urwanted byproduct of civilization
contains odors, irritants and toxic substances. The absence of air
pollution is considered to be a quality of life factor.

The absence of water pollution is another QOL factor in the natural
enviromment. This factor applies to water for recreational use as well
as damestic use.

Radiation is another factor in the natural environment. Exposure
to radiation can cause biological injury including genetic effects and
cancer. Man-made radiation emissions include those fram x-ray equipment,
nuclear power plants, reactor fuel-reprocessing plants, and fram electronic
products such as microwave ovens and color televisions.

Toxic substances in the enviromment fall into three categories of
concern: acute toxicity to humans, chronic toxicity to humans, and
adverse effects on the natural enviromment.

Solid waste protection refers to the handling and disposition of
refuse, trash, and other solid waste.

Noise or unwanted sourd pollutes the natural enviromment and thus
detracts from quality of life.

Analytical Dimensions

The study addresses the questions of the extent to which generali-
zation may be made about people's quality of life, the extent to which
those generalizations are limited (and what are the limiting factors),
and how does the limitation influence the QOL index. Through this
particularized understanding rather than through the generalized
statistic progress is hoped for on the policy problems related to
improving the quality of life.

The analytical dimensions are explained in five areas, the first of
which is population parameters required to explain irritation in the QOL.

The population parameters discussed include geographic location,
education, age, ethnicity, health, sex, political disposition, socio-
economic status, life adjustment.

The secord and third areas explored the use of QOL data matrices.
The QOL factors are used on one axis, while the analytical dimensions
are used on the other. Each matrix then shows the relationship between
one of the factors and ane of the population parameters. Collectively,
the matrices could be examined for their interaction effects or for the
clusters of highly interrelated factors of parameters.

13



The third analytical area explored was the use of time series

analyses. The data are useful in answering questions about the direction
and extent of change in the QOL.

Causallty issues are the fourth area. The portion is what causal
relationships are involved in determining high or low QOL. Only one
treatment c_>f causal sequences was uncovered in the literature search.

It dea.'.Lt with sequence/outcomes: family background/life chances;
schooling/level of living; job/health, welfare; income/status, acceptance;
and expenditures/ satisfaction, morals.

Policy Implications

. The study directs itself to several questions related to policy
implications.

1. How does a QOL index relate to other work in the field of
policy analysis?

2. What might be the uses and the misuses of a Q0L index?

3. What can be done to insure that the index will not be used
in ways contrary to the intention of its framers?

Policy Analysis. The QOL index may be used in policy analyses in
several ways:

. Assessment of the public's values and preferences, and of
objective conditions,

. 2Analysis of the impacts, trade-offs, and net effects of a
given action,

. Evaluation of the ocutcome of a policy or action.

The assessment of the public's values ard preferences, and of
objective conditions is amenable to analysis over time. Since measure-
ments tell relatively little about the status quo whereas measurements
over time may indicate emerging problems or other changed corditions.
For example, a change in attitude towards a problem may be a significant
changed condition.

The analyses of impact and trade-off would not improve the means of
assessing the magnitudes of the impacts of a given policy, except insofar
as the index furthered the development of a more comprehensive approach
to social problems. However, they would be of significant value in
judging relative importance of these impacts.

A Q0L index could provide a focus for the emerging field of social
experimentation and outcame evaluation. The general absence of laboratory
conditions has provided a severe problem in the development of knowledge
in the social sciences. A QOL index could ameliorate the situation,
somewhat.

14



Computer simulations which attempt to summarize many of
the aspects of socio-environmental system into a computer

program with which students or policy-makers interact could be
expanded to utilize QOL indices. Such models are highly useful
educational and research devices which facilitate the grasping of
complex issues. A QOL index could aid in this purpose.

A QOL index might spur the development of a unified social
science. The perspective of the index is an interdisciplinary
one in which multiple systems are related as they interact in a
single focus.

Any QOL index would be composed of two types of numbers:
those reflecting objective conditions and actual states of mind
(e.g., the amount of air pollution and the actual degree of
work satisfaction), and those reflecting the relative importance
of such conditions to the individuals whose QOL is being measured.
The first type of numbers are called indicators; the second,
weights. For governments to try to bring the first kind of
numbers into line with what society considers "good" is clearly
laudable within the limits of society's choices. But it is
equally clear that an attempt by governments to control the
second kind of numbers--the weights which individuals assign
to QOL factors according to their subjective tastes--is outside
of the bound traditionally assigned to government activity.

Secondly, a QOL index could include anything that influences
a community's welfare, but, as previous sections have demon-
strated, the measurability of many factors is extremely limited.
Among the hardest to quantify are those relating to freedom and
justice--the extent of civil liberties and the responsiveness
of governments to their electorates. An operational QOL index
would probably have to leave out such factors, because of their
dichotomous and hard-to-quantify nature. Without trying to
change subjective weights, the QOL index would be treated as
the single measure of a government's performance. With certain
vital intangibles left out of the index, this would amount to
the sacrificing of such intangibles--e.g., freedom and justice--
in order to maximize the easily quantified factors. The
result would be much like that of the first misuse, although
the route to this second misuse would be slightly different.

Thirdly, a QOL index relates not to a government's actions
so much as to a change in the attitudes of individuals. The
QOL index is meant to register the people's preferences and
concerns. The index is not meant to actually influence those
preferences. Yet in a conformistic society, such as eventuality
is quite possible: having a preference structure that does not
conform to the average weights listed in the QOL index could
become unfashionable. Such a development would tend to make
the index rigid and limit people's indivuality, as well as
destroy the whole purpose of the QOL index.

15



Guarding Against Misuse. One way of guarding against

@isuse would be simply not to measure the QOL. Other ways
include:

1. Centralizing the measurement of QOL, without making
the_QQL index a mere tool to justify the status quo or an
administration's past performance. For example, Senator
Wal;er Mondale's proposal to establish a council of social
a§v150rs modeled on the existing council of economic advisors,
m%ght be implemented. These social advisors would be
distinguished academicians in the fields of sociology,
political science, and the other social sciences (economics
would not necessarily be excluded) and would prepare an
annual social report. To help insure that the QOL index
not be used to the disadvantage of the "outs," the council
of social advisors might be made directly responsible to
Congress.

2. The actual measurement of QOL might be done by a
research team as independent as possible from the main
institutions of government.

3. The QOL measurement process must be made the subject
of wide public discussion and periodic, formal reexamination.

4. The philosophy of the QOL index needs to be further
developed, and both the public and the policy-makers must be
fully aware of the limitations of a QOL index. This is the
only way to minimize the choice that the index would be used
to create conformity, or to justify the actions that ignore
those hard-to-quantify factors--such as liberty and social
justice~-that may never find their way into a QOL index.

No claim is made that these suggestions would totally
eliminate the dangers cited earlier in this discussion. They
may, however, reduce those dangers to a level such that the
potential benefits of a QOL index would outweigh the likely
costs. Of the many issues raised in the report on QOL
measurement, the problem of guarding against these dangers
perhaps deserves the greatest amount of further discussion
and research.
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SECTION III
POLLUTION AND THE MUNICIPALITY*

This study focused on differentials in environmental
pollution between center city and suburban locales. The
objective was a state-of-the-art-report to provide some
insights into the ramifications of uniformly enforced
federal environmental standards.

Levels of Differentials

The research encompassed study of air, noise, water,
solid waste, pesticides, radiation, and climatic changes.
This chapter summarizes the results uncovered in the search
for differentials in pollution associated with center city
areas as compared with suburban areas.

Air. Air pollution is measured by monitoring both
ambient air quality and point-source emissions. Ambient
air is chemically measured at stations at scattered
locations. Point-source pollution is measured at fixed
points such as factories and at mobile points such as with
motor vehicles. Measurement may be direct by using moni-
toring devices at the location or estimated by analyses of
the amount and type of materials consumed.

The six elements of the atmosphere designated as air
pollutants by the Environmental Protection Agency (EPA) are
sulfur oxides (chiefly sulfur dioxide, S03, and sulfur oxide,
80): nitrogen dioxide (NO,); carbon monoxide (CO); photo-
chemical oxidents (usually measured as ozone, 03); reactial
hydrocarbons (HC); and particulates or airborne nongaseous
materials.

Comprehensive measurement of pollution is expensive
because such measurement should be periodic at diverse
locations. Diffusion models (which are mathematical
analyses of pollutant emissions, metrological conditions,
and topographical conditions) provided estimates of spacial
distribution of pollution as an alternative to measurement
at diverse locations.

The research team reviewed studies of the Buffalo-
Niagara Falls area and of the San Francisco Bay Area as
well as diffusion model studies for five additional areas,
Birmingham, Alabama; Boston, Massachusetts; Boise, Idaho;
Indianapolis, Indiana; and Washington, D. C. The only
other study reported was one of ambient lead in Cincinnati
and Philadelphia.

*The research team producing the original report was headed
by Pamela C. Cooper and included Samuel J. Kursh, Jeanie
Rae Wakeland, Margo Van Winkle and Mary A. Zoller.
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Existing studies are not sufficient for generalized
statements on each of the pollutants as to center city-
suburban differentials together with the seasonal and other
Femgoral variations. The Buffalo~Niagara Falls study
indicates that the center city has greater pollution levels
for sulfur oxides and suspended particulates. The study
of the San Francisco Bay area indicated higher levels of
carbon monoxide and oxident concentrations in the close-in
areas than in the suburban areas. The ambient lead study
used classifications of commercial, industrial, residential,
and rural. These classifications are not synonymous with
center city-suburban classifications; however, the commercial
and industrial sections had the higher ambient lead measure-
ments with the residential and rural having the lowest,
especially the rural. The diffusion models of the five
cities indicate that pollutants, sulfur oxides, particulates,
and carbon monoxide were higher in the center city than in
the suburbs.

Noise. Noise, technically described as vibration in
an elastic medium, can be pragmatically defined as unwanted
sound. The magnitude of such sound or the level of noise
is measured in decibels.

The decibel (dB) is a magnitude measure which uses a
logarithmic scale for quantity of noise. Since the human
ear does not respond equally to all frequencies, scales
have been devised t6 relate different sensitivity levels.
The human ear responds best to middle frequencies rather
than low or high frequencies. Weighted scales favoring
the middle frequencies by reducing the effects of low and
high frequencies are said to be A-weighted. Thus, A-
weighted decibels (dBA) are used for noise measures when
the primary concern is for people.

The studies of outdoor noise indicated higher levels
of noise in areas of city housing as compared with suburban
detached housing. The median noise level for daytime were
73.0 dBA compared to 50.9 dBA, and for nighttime 65.5 4BA
compared to 44.2 dBA according to the Irving Hock study
"Urban Scale and Environmental Quality."

Noise emanates from activities associated with various
types of land uses, and noise levels are associated with
kind and intensity of land use. Intensity and type of
construction is as important as intensity and type of
traffic.
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Water. Additions to water which tend to degrade its
quality so as to contribute a hazard or impair the usefulness
of the water are considered pollutants. Water pollutants
may be classified into eight categories (1) domestic sewage
and other oxygen demanding wastes; (2) infectious agents;

(3) plant nutrients; (4) organic chemical exotics, particularly
insecticides, pesticides, and detergents; (5) other mineral

and chemical substances from industry, mining, and agricul-
tural operations; (6) sediments from land erosion; (7) radio-
active substances; (8) heat.

Two reported case studies indicated concentrations of
pollution at center city locations. One, a study of the
lower Passaic River, covered data from fifteen stations
including those in the Newark, New Jersey area. Total
coliform counts were from 9,700 to 500,000 organisms per
100 milliliters (ml), a permissible standard is 10,000
organisms per 100 ml. The stations located in the Newark
area showed counts in the 100,000's.

The fecal coliform standard is 2,000 organisms per
100 ml. The measurements indicated sharp increases to
50,000 to 60,000 organisms per 100 milliliters close to
Newark. Dissolved oxygen (DO) concentrations should be up
to 5 to 7 milligrams per liter in order to support fish life,
but measurements near Newark are consistent at 1 to 2
milligrams per liter.

The biochemical oxygen demand (BOD) loading of the
Passaic River was estimated at 17,000 pounds per day. This
rate is the equivalent to the raw discharge of a population
of 100,000 persons. Suspended solids were also estimated
at a high level (47,000 pounds per day). The high coliform
counts, low amounts of dissolved oxygen (DO), high bio-
chemical oxygen demand (BOD), and heavy amounts of floating
debris were all below the federal-state standards with the
most severely polluted section in the river near the city
of Newark.

The second case study was of the Hudson River, revealing
a high degree of water pollution affecting New York City.
Total coliform counts reached values in the hundreds of
thousands per milliliter. Fecal coliform counts were found
as high as 25,000 per 100 milliliters. Dissolved oxygen
values were 2 to 3 milligrams per liter.

L3

In addition to the two ambient water studies of the
Passaic River ("one of the most contaminated waterways in
the world") and the lower Hudson River (with "the character-
istics of an eutrophic brackish lake"), the group also
reviewed studies of drinking water.
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The Public Health Service drinking water standard for
lead is "not greater than 0.05 mg per liter" (or 50 ug/l
micrograms per liter). The drinking water may leave the
treatment plant in an acceptable quality but reach people
through old distribution systems made with lead. The
water found in inner city areas has had lead content as
high as 920 micrograms (920 ng/l) compared to lead content
of 20 ug/l elsewhere.

In an older community in Boston a 1972 study on drinking
water content of trace metals revealed that in 29 out of 54
homes, the concentration of lead exceeded the standard. A
1968 Chicago study found only four samples where the lead
content was above the standard but 20 percent of the water
samples were found to have higher concentrations of lead
than water at the treatment plant.

The National Community Water Supply Study also was
reviewed. It surveyed 969 public water supply systems and
considered the three factors of top water quality, adequacy
of facilities and operations, and status of surveillance
and maintenance of the system. Findings revealed that the
guality of drinking water is decreasing as the water systems
are growing older and are not upgraded. Excerpts from the
original study state,

« « « 41 percent of the 969 systems were delivering
waters of inferior quality to 2.5 million people.

In fact, 360,000 persons in the study population

were being served waters of a potentially dangerous
quality . . . . 56 percent of the systems evidenced
physical deficiencies including poorly protected
groundwater sources, inadequate disinfection capacity,
inadequate clarification capacity, and/or inadequate
system pressure. In the eight SMSA's studied, the
arrangements for providing water service were archaic
and inefficient. While a majority of the population
was served by one or a few large systems, each
metropolitan area also contained small inefficient
systems.l

Considering the source of lead pollutants, the indication
is that the center-city areas, having the older system, are
getting lower quality water. This lead pollution is in
addition to the general drinking water pollution problem
and the pollution of ambient water.

Solid Waste. Solid waste, one of the most visible
urban environment problem, is of particular concern to
central-city residential locations. Inadequate sanitation

H
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and garbage removal were named as significant grievances by
the residents of almost half of the cities surveyed by the
National Advisory Commission of Civil Disorders.

A case study of Wilmington, Delaware, was reviewed to
indicate the character of the solid-waste problem. That
study covered four subject areas: solid-waste generation
and collection, abandoned automobiles, street cleaning,
and special pickups (used appliances, furniture, etc. too
large to be handled during regular service).

The analyses of solid waste compared a poverty and
nonpoverty areas. Indications were that the poverty areas
generated more refuse per dwelling unit. This generation
level combined with higher density indicated a more severe
accumulation problem. Therefore, contamination became
especially important because of side effects which could
be generated.

The analysers of abandoned automobiles indicate that
abandonment was greatest in poverty areas. Special pickup
requests were also greater in poverty areas. Although the
time between the pickup request and service were generally
estimated to be a week or less, the special pick-up items
as well as the abondoned autos generated side effects.
They may serve as breeding places for rats and vermin.
They may become dangerous play toys for neighborhood
children. Salvageable components may be removed by scav-
engers leaving debris. And, the aesthetics of the neigh-
borhood may be severely impaired.

No significant difference was found in the street
cleaning aspect of the study. The research team took
issue with the findings which were based upon a study
which covered a period of only two months and measured
tons of refuse collected.

Pesticides. 1In 1970, 4,045 injuries and 19 deaths
were attributed to pesticide usage. While the statistics
represent a decline in injury and death, the center-city
resident seems to have a greater exposure to the pesticide
hazard.

Pesticide differentials are indicated in the studies
reviewed. Three of the four studies cited (Kentucky, South
Carolina, Florida, and Hawaii) varyingly used income and
socioeconomic group differences in classification. The
Hawaiian study compared urban Honolulu with the small
village environment of Lanai.
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T@e Kentucky study was a survey of urban households to
determine pesticide usage and user habits. Among the findings
were the following: 43 percent of the group stored pesticides
in the kitchen, less than one-third of the survey group
washed hands before eating or drinking, 81 percent (196 of
293).u§ed pesticide regularly. Only 15 percent purchased
pesticide from technical stores (nurseries, chemical dealers,
feed_and seed dealers) where instruction on usage is generally
read}ly available. The remainder of the group purchased
pesticides from general merchandise stores, food stores,
or drug stores.

The volume of pesticide used was greatest in the lower-
and upper-income groups. The lower-income group usage
patterns were believed to stem mainly from pest problems
relating to housing conditions and solid-waste accumulation.
Upper-income usage pattern was believed to be influenced by
a concern for protection of ornamental plants and shrubbery.

The South Carolina study was conducted in Charleston
using a sample of 196 urban families. The 121 white families.
were in predominantly middle-class areas. The 75 nonwhite
families were mainly from lower socio-economic areas of the
city.

The survey indicated that 89 percent of the group made
some use of pesticides, 33 percent used them at least weekly.
Usage was greater. As in the Kentucky study, the majority
of the pesticide purchases were made in nontechnical stores.
The major problem of storage near food of medicine and no
protection by gloves or washing hands after usage were
indicated.

The Florida study was in Dade County. It measured
residue concentrations of DDT, DDE, and dieldrin and
compared their incidence in population classification
derived by use of three social-class indicators: Hollengshead
Two Factor Index, population density, and census tract median
income.

Results of the study indicated that residue concentrations
were associated with social class with greater concentration
found among the poor.

The Hawaii study similarly sought out differences among
populations as to pesticide residue (DDT, DDE, dieldrin, and
BHC). The different populations in this case were people
from an urban area of. Honolulu and people from a small village
called Lanai.
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The study indicated significant differences for DDT and
BHC concentrations with the Honolulu residents having the
higher residues. The differences were not significant for
DDE and dieldrin.

Radiation. Radiation is measured in millirems. A
millirem equals 1/1000ths of a rem which is a unit of measure,

"roentgen equivalent man," which reflects an absorbed dose
in human tissue.

The most significant amount of radiation exposure to
general population is from natural background sources and
medical sources. Background sources include cosmic radiation
and radioactivity naturally existing in the soil, water, air,
and human body. These generally amount to 100 to 125
millirems per year. The medical use of x-ray fluoroscopes
and radioisotopes generally provide an annual dosage of 60.95
millirems.

Current federal regulations call for a maximum of 50
millirems per year from all man-made sources excluding
medical sources on an individual basis. The per capita
standard (limit) for population groups is 170 millirems
per year.

Nuclear power plants, although increasing in number in
recent years, do not seem to be generating an excess of
radiation resulting in pollution. A 1969 study of thirteen
nuclear power plants concluded that the annual dose to
population with a 50-mile radius of the power plants
averaged about 0.0l millirems.

However, electromagnetic radiation is increasing
substantially. Sources include micro-wave ovens and radar
devices as well as AM, FM, and TV broadcasting.

One of the measurement methods is by exposure on power
density and duration, e.g., milliwatt per square centimeter
per hour. The American National Standards Institute has
recommended that occupational exposure for frequencies
between 10 MH, and 10 GH, (i.e., 106 to 109 Hertz) not
exceed 10 mw/cm2 for periods of 0.1 hour or longer. "Hertz"
is one of several frequency measures. Power 1is measured
in watts, and densities in watts per square meter (a
milliwatt per square centimeter).

Various studies were cited with concern on two counts.
First the levels of radiation which have already been
reached, and secondly the biological effects of exposure
to this radiation. Assessments indicate that the dosage
is below the limits set but the extent of pollution is
increasing and the long-term effects are unknown.
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. C}imatigﬁChagges. The city environment generates a
beat islana” effect,"” which is a significant temperature
difference between the city and its rural environments.

Annual averages have been reported to be between 0.5° C
and 1.2° C.

_ Two_studies were reviewed, one was of Cincinnati,
Ohio duylng August 1969 and the other of a heat wave in
St. Louis, Missouri. The major concern is with man's

physiological reactions which may be overburdened by the
added heat.

The four major categories of heat-endured illiness
are heat exhaustion, dehydration, heat cramps, and heat
stroke. While the normal relationship between temperature
and mortality shows a decrease in summer months, an urban
heat wave markedly increases the number of deaths.

.The high-risk groups are persons over the age of 65,
low-income people in crowded or poor housing, and patients
with certain diseases.

Health Effects

While the foregoing summary indicates some health
effects, the state-of-the-art also revealed studies of
health 