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I. - INTRODUCTION

mahy communities and regions are facing difficult decision situa-

tions in the area of environmental.management. These situations Ire due

'to an increased awareness of the environment's limited ability to absorb

wastes and the stronger restrictions imposed by environmental' regulatory

agencies.''Both.poorienvironmental quality and increased regulations have

adverse effects upon the community. For example, poor air qua

to a higher death rate from pulmonary diseases and to a reduction in the

attraction of new industry. At the same time, efforts to reduce the level

of air pollution, may increase costs of pr uction to a level wheri_products

are no longer competitive. Thus- a region in such a-si tion 18 necessar-
,

ily faced with eleCting actions which will benef;;tssome ccirm Members

over the planning period and be detrimental to other community memhers./

It is not surprising that the procegs of rtliiing environmental problems

is often slow and acrimonious. 41 difficulties in achieving .a

soluti
---,-

dn-could be reduced and cooperation could be enhanced if each of the

community groups - bness, industry, governMent, unions, and social and

political organizati oran improved understanding of the full range

Of the problem. In many"'existing situations-the various community eleMents

are unaware of the many impacts of poor environmental quality, do not

understand the types of regulations at are being imposed, and have a

arestricted view of the alternatives tlable.

The following report-doCuments the results of a sequence of workshops
.+Z

held in the Steubenville, Ohio-Weirton, West Virginia region during April

and Jul Si of 1975. The purpose of the report is to identify the process of

determining the natureland content of the workshops and to estab4sh, to
4

the degree possible, the reactions ofvorkshop participants and the changes
.

.. .
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in community attitudes which may be a result of the environmental education

activities.

The Steubenville-Weirton area is located on both sides of the Ohio

River, 26 miles north of Wheeling, West Virginia, and 150 miles east of

Columbut, Ohio. The.1970 popUlations,figures are as follqws:

City of Steubenville 30,771
City of Weirton: 27,131
Je -rson County (including Steubenville) 96,193
Banc ck County (including Weirton) 49,749
Br. e County (including Weirtoq) 29,685
Steubenville-Weirton SMSA 165,627

The ea has a serious and widely acknowledged air pollution problem.

ording to figures published by'the Steubenville Air Pollution Bureau

(which in 1971 became the Steubenville Air Quality Region, with monitoring
)

sites in WeirtOn and other locations), dustfall,in the area

ranges higher than 60 tons square mile per month (the federal recommen-

ded limit is/15). Suspended particulates averaged 265 micrograms per cubic
.

meter (the federal recommended limit is 75). Sulfur trioxide exceeded two .

micrograms per square centimeter per day (the federal recommended limit is
.

0.5). Certainly Steubenville- Weirton has Sufficient air resources problems

to justify research and environmental education activities.

Coal- burning heavy industry dominates both the air pollution picture'

:Aand:theeMployment picture. The SteUbenville Area-Developmerit Council, lists

the principal industries and number of wage-earners as follows:

Steel
Titanium
Railroad
Coal and slag
Clay prOducts
Ferro-alloys
Electric power generation.
Paper products
Fabricating

11,100
1,150

soa
Q750
750
510

410

325



Steel dominates thf power structure and psychology of the area.

of this dominance is not difficult to 'find. The Steubenville Area Devel-

opmeAt Council-,and the Steubenville Area Chamber of Commerce are both ,led

, / 4
by steel representaN,yes, and their publications reflect-that leadership.

Evidence

1,

The Chamber of Commerce "Action Report" frequentl rotes that "it's time

(again] to salute steel!" and features a logotype profi e of a plantith.

FeiSley swirls emerging from the smokestack. Steel is heavily represented

on the bo of the College of Steub nville, the Ohio. Valley a Hospital,

and othercommuhitY philanthropies. Steel is also well represented in

loCal gov rnment. The domihation of the region by a single industry which

is' the primarir4source of atmospheric pollutants was a major factor in the'

workshop planning effort and had a major impact on the entire environmental

educdtion effort.in the Steubenville-Weirton region.

PRE-PLANNING' IMASE
.

2.1 Community Planning Sessions

Although considerable groundwork had been done during the preceding

monthS, the first formal contact with the community, following awarding

c',.of the Enihronmental Education Grant, for the purpose.of planning the

community environmental education activities was ma'deQin August 1974.

The objectives.of these meetings were:

to meet representatives of government, industry,
and health and welfare groups in the community;

2) to understand how the different segments of the
'community view the problems of air quality;,

3) to establish a working relationship with repre-
gentatives of .the primary svments'withina
short time span;

q

/ , 4
4) to identifypossible special topics and typep'of

Material which would be both valudble to and well-
' received by the community? and

A
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5).totidentigy potential lqcal participan/ts in the'
Comitunity education activities.

first meetin4,was,helakin the City Building in Steubenville,

Ohio. Present at this'meeting were local mayors and representatives from

city-administrations, local new0 media, health and'-welfare groups, the
r '

steel industry ana.the electric utility companies. A very active discus --
.

sion of the various aspectsof their air quality problem took place.

was apparent that thh air qbality-problem,in the Upper Ohio River Valley

was of considerable concern to all of the parties present at this meeting.

Two days following the beefing in the City Euilding,1 meeting was

held at the National Steel-Company-Offices in, eirton, West
A
Virginia, with

4

representatives of the three major steel-compaqies in the area 7he steel

company officials were apprehensive ofthe success of any community educe-
.

tion activities.. They contended, that the Environmental Protection Agency

was responsible for regulation and enforcement and that, local citizens

need not be invglved. Nevertheless, they interested in the effort

and conceded that community education activities might serve some poiitive

public islations.purpose. Theywould ngtrOmmit,theiselves either to
,

$.

repretentation'Or pprticipati9p in .the educational activities or a planned

0

Conference on Air Quality (see Section,2.3).'

ing:

Following thesed,'Meetings, ite workshop staff' concluded the follow-

1) The community as a whole is sipcerely concerned about
air quality with respect tot) ,

'''a) Health effects from long-term expCSure-tq
k ' poor air quality:
b) Community devslopmentlimpacts;, and
c) Possible economic effepts of improving

air quality.

2) There is'confusion within the community concerning,'
regulations. Few members .of the community understand
the regulation mePhanis4s4 The different air pollution

9



indices and standards used by the local, state and
federal agencies tend to further compound the problem.

3) Few people wish to blames industry for their poor air
quality. They know the pollutibn is largely from
industrial sources and are concerned that any major
effort to curtail it may result in unacceptable
economic consequences. There was general agreement
that informatiomoonckning the\costs and benefits
of controlling aim pollUtioh should be addressed.

4) The major .,sources of air pollution 1. the area. the
steel'and..t1e0tric utility companies have to a.,
'great extent already decieed on their itrategies
for meeting regulations. They are twareoof existing

.standards and are actively lobbying at state and
federal ,levels for new legislation on standards:
They, more than'anyone else, probably have the bg.set-*
estimate df what the ,air quality maybe in the near
futurt.

5) The steel, industry' feels there is no need for commu-
% 'ntty participation in formulating its:abatement plans.-.z

Therefore, it may be extemely,difficult to obtain
smeaningful steel industry participation,in any
com_mui,ty environmental education activities.

,201,

NOVAA Survey .
s

During this sane period of time (July-September 1974), the North

Ohio Valley Air Authority (NOVAA) conducted an AirPollution Opini.On
Survey in the four county region along the Ohio side of the ohlok River.

The results of this, survey may be summarized as follows:

4 ;

V A majority of the.pe ple who were interviewed and lived
in industrial (urba areas were dissatisfied with the
qualitylof air in t eir neighborhood. An even' larger
majority felt air pollutisn remains a major health
hazard'in the area: 4.

2) Over three-fourths of the people in both
and rural areas of all couhties did not
quality had., improved the p'ast five yea s.

industrial (u ban)
feel the air

3),In 3 of the 4.counties over 95% of thos( interviewed
said that they did Trot have any gues4Onsooncerning
air.pollution:thtt"they'would like aootete4, in the
fourth OUnty:overone-half said they?had no guestioes.

.
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4) Approximately one-fourth of those interviewed they
would like to become,iriVolved In an organiietion whOp
main purpose'is to clean up their environment:,-:

. ..'
Although(these results indicate a community-04reness of poor air quality'

it Is interesting to note that'a majorityWere tIctinterested 'n learning

about the problem or contributing to its solution.

2.3 Salt Fork Conference 4,4

' I

In addition to'the above mentioned activities, a National" Science

Foundation upported Conference on Air :QuelityPin the area Was conducted A

in November 1974 by Drs. Seliga,And Swaim The purpose of this conference h
.

.

was"to bring interested groups, together to discusv define and recdmmend
,

- q

---
1

solutions to'the,air quality-probliem. The results of this Conference,

)

which was-held at .a state park lodge outside the community, also helped .
.

,

provide direction to the workshop staff in'plann±pg its environmental

education programs.' The Conference' report (Se lige and Swain, 1975)

.1,

included reCoMmendationSof three working groups. Of paiticular relev'apc,

I . .

to this educational effort'were those of theRegulatory and Statutory'

Agency, Representatives Working Group which proposed that:

The community must recognize and acknowledge that
their air quality is poor and detrimental to their
health and welfare. An organized program of com-4
munity education is required, and the transfer of
knowledge should be at a level which the general
.population can readily understand: Detailed tech-
nical information of only the most important
relevance should be presented in order to facilitate
communications to the broadestwpossible audience.'

ti

and the Health and Welty Representatives WOrking Gtoup, which proposed

that: i
9 . .

It is tbsautay essential to continue, to bring , .

industeyj labor, health and welfare groups, citizen's
groups and regulatory agencies together in forums of r.

this type to maintain community-wide momentum for
-improving over-all air quality. , - e ,

9 (4"

6

eo
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4Community e udati n on air pollution and its related4(

.

problems is leao ed. , The community should be
'presented with fata t Z, undrstandoOle'andraigni-
ficant informatiol. *s should 4ncrease citizen"
,awarenesa of the problem s unable them to better .

articulate,the'fr views to Irdziotry and-thfiregulal -7
.

.

tory agirroies. 4. . '

.

.

rs'third grroup of business and ihd stry.representative's prOiathed

, .

a number of sautitins, but none 4.Jere relate,

education or citizen involvement. ,

The_experiences of the'Conference

shop staff to provide d neutral location
.

.

,

*Wtorkshopst A post-Corifekence evaluatidn
P - ... °

foi all'parties to have bpportanitids to

,

to', discuss,the%in a neutral, open forum. There 40eperal agreement
...

that mpro'Ve air qukity must,br-adhieve0 Onile maintainin4 economic
. ,

Among 'the recommendations for achievin§ this goal was a statement
m .

4,4

to any'forISCO'cOmilltnit
!

4

indicated the' need for the work-
.

and'enmironment for t4e educational

also demonstrated thegimportance,
, ,

learn more about the problem and

31.

vitalit

dAhatt
a.

w.

.itiv.hanismCfor bitter7piderstaptiriHir p'ollution "
.,7,

and 'its klationship to ,the qtaity ofolife should ';:
'be-made..available to all segMent6 of the pomilzunity
on a continuing basis. , ..0 ,

s < ,

A. sbould also be noted that in the ConferenCe's final seSb4Rn,

. which brobght all 'three working gibups together, thpre

heated debate bver the issues.
c.

was considetable

:I *
.,. 2.4 Summary of the Pre - Planning Phase

As a result, of the'prestiouSiy-discussed actlytties.
..-.. .

was

fh4t--:0140ateUbenviile4Weirtare area,Wealanarp of the.sibed,,for co unity

:education-about the--air-460.ity id the atei..Holvesr, only. a handful:of
.

., ,

.

apparent.

citIzens-seemed ready and willing to take...positive steps. toward imprpvid6'

the community's' understanding of iiS air'quality problop. These concerned
ro

citizens, believed that,valthbUgh#e,pomMunityyas aware of t a. problem,

'



there was really very little understanding of the many facdts involved

4of the alternatives available. Given the inflyence'of the steel induStry,

in the area and the national economic situation, it was, unlikely that the

community could be motivated to tgke an action oriented position'as the

',result of community education.workshops. Thu's., the workshop staff. arrived
. .

,
a

* , .

at 'the following overall objective and subobjectiVesi f4 the workshops:'
) ,

--,

2.4.1 Overall Objective:

TO provide the citizens of the Steubenville-Weirton

area with,opportunities for obtaining an objective

understanding of the problems associated with'the

air quality problem in their region.

2.4.2 Subobjectives:

1) Determine what could be done for the community

* that they could not do for themselves,
=

2126elec Materiala 'and activ'ities that relate as

directly as 15oSsible.ta the Steubenville7WeirtOn-

akeatb air qyality. problem.

Identify, utilize,and strengthen local resources

and people whenever possible. This would help

form a nucleus of accessible individuals who

A6_could p vide / continuation activities afte the

workshops have ended

4) Invite participants which represent all the major

interests in the community.

Use the public media as much as possible to keep

the community informed of the workshop, activities.

13a

8

ti



III. PLAWING PHASE

a
In order to increase the number of citizens who woUld attend the

workshops and to determine the'relative importance of the p4bposed study

i .

areas, it was decided to send out a questionnaire concerning workshop

plans to the people who, had already been iden4fied as interested"bitizens.'

,The, purpose of this questionnaire (see Appendix A) was '(1) to help deter-
, ,

mine the amount'oftime to spend on each subject'area; (2) to determine the

day (s) of the week most desirable to the,participants; 3) to determine the

day most convenient; and (4) to obtain suggestions for other possible

, participants.1

3.1 Questionnaire Results

The questionnairPWas mailed to sixty-five peoplelout of which

`thirty-six, or 55%, responded; ..Of those responding, 50% or more were willing

to spend one-half day on each of the four suggested topics. FurthermOre,

28% were interested in spending anentire day on health effects of air pollu-.

tion'and 33% were willing to spend siday otethe costs associated with air
44 .

0 .
indicated a general. acceptancepollution damage'and abatement. These results

of the four topics originally proposed by the workshop staff.

To evaluate the responses concerning the days of the week best suited

to the citizens, a ranking system Was used and led to theachoice of a Wednes-

day: and Thursday for a-two-day workshop. Forty-seven percentwere not

interested in a,Saturday workshop. Also, based on the queStionnaire results,

it was decided to have 9:00 A.M. to 4:00 P.M. sessions rather than evening

,,sessions. ,,,

.

a
3.2 Workshop Format-and Location \ ,

9

The workshop staff decided-to-conduct four separate sessions,,
t

each consisting of a half-day presentation/ On the following four topics:

X,



se.

Topic 1 Basic information on-the nature of air pollution.
This topic included such matters as meteorology,
primary sources of Airs pollution, and other
related factors

Topic 2 Detrimental effects of air pollution on health.

Topic 3. Costs of air pollution.\101s topic included,

for example, pxloperty damage for citizens, costs
of cleaning,-1 ss of crops and o her damage to
vegetation, an °reduced business development.
It also include the costs of r ing air
pollution to th SteubenVille-oW ton community,
costs to the lo al industries, 'a d.similar
subjects.

Topic 4 The re ulation ocess.- This to
what the regulations consist of, how work
how the local citizen can inhibit or contribute
to effective regulation, and other related topics,

Although everyone was urged to attend all fdlir sessions, each

session was intended to bea separate unit. This was done to encourage

// those who could not-Attend all, sessions to attend the half-day sessions

which their schedules permitted. '

The basic format of each segsion Was to consist of a knowledgeable

speakevor panel, of speakers to address the pertinent topic, folloWed pi
/

a question and answer period, Moderated la- the 'workshop staff.

The auditorium of the .Jefferson TechhicaliInstitute, a community

technical school in Steubenville, was chosen as the site for the workshOp
s

.
This location was uggette&to the staff by.a number of local citizens.

Furthermore,,a letter was received from Dr. Fred S. Robie, President

of aefferSon-Technical InstitUte offerAngthe use of the Institute's

faCilities.

4

IV. WORKSHOP OF APRIL- 16-17; 1975

Participants

In addition to the sixty-,five identified potential' participarite,



Ai
information was mailed to all others suggested by this grOup, all the

'physicians in the area, public school administrators and 'board of educar.

/
tion members, agricultur4 extension agents, labOr union leaderS in 'the

0 i.. ,
. .

area, officers in luny community organizetiont and to those on mailing

lists provided by NOW and the Southeastein Ohio Health planning Asso-
/

a

citation. Industry representatives Toro. also invited.. Oyerall, approxi---
0

, 1

rec ved the infoemationAnd4egiStration-:

i held April Ago::and.M. VS°. each

. .ed an extra.registratiewcardmor..-distri-

of tte letter in Appendix B. Adverti:
ce

irar

mately"300 citizens in the area

cards for -the first'workshop wh

letter of invitation also inclu

but to someone else. °.A co

sing-space eras -also purchase in the three cal, newspapers, the Steithen-

i)ilZe. Herald Star, the Weir 'On Times, an the_WReeling In*pigencer. The
g"k

ad stated the purpose 'and ontent of e workshops and invi* all those

interested in attending t complet and return the registration card.

The ads were printed for three onsecutive days three weeks prior.to the
4

.

workshop and again for three says immediately preieCling the workshop.

`4',,A
.

Several registration cards and inquiries were .received from the newspaper

readers,

In. addition to the aliove, other publicity included in editorial on.

the upcoiing workshop in the Wheeling inteiligencer O\bAkpril 1 and a

notice in the April 10th issue of NOVAA News, a newsletter of the North.:
le A

Ohio Valley Air Authortityi which invited its readers to attend.

4.2 Woirkshop Content '

TopiC 1

4

'C

The first one-half day Session was concerned with

basiO
finformation

on thernature of air pollution

and other` related factors. The objectives of the_



first session were

(1) To'aOguaint the partiC pants with the primary
pollutants in the atmo phere and the chemical
composition of each. Particulatest-sulfur

fl oxides, nitrogen oxides,' ozone and carbon
monoxide and their reactions in the atmos-

. phere were given partidular attention.

0

. (2) To interpret the basic meteorological' and
Iclimatological factors Operating in the river
vale and the impact such natural phenOmena
have on a polluted atmoSphere.

(3) To demonstrate the measurement*devices used
in the valley for measuring partidulates and
sulfur oxides and to discuss the standards
associated with each pollutant.

(4). To classify the major emission sources in the
valley and to explain the ,current technology
available to,c5ntrol particulates and sulfur
oxides.

Robert McQuigg, a chemistry,.proFessor from Ohio

Wesleyan University Dr. Michael.A.. Foster, an aer0-1:',

nautical en4neer from The Ohio State Univetsity, Dr.

Wid Painter an environmental technology professor

from Jefferson Technical It4titute and Dr. Thomas

Sweeney, a chemical engineer from The'Ohio State

University addressed each of these four areas, resPtc-

tivsly. The session ended with a panel'-d scion on,

the air pollution problems '.n the Ohio r

Dr. Thomas A. seliga of the workshop staff chaired

this first session.

Topic 2

The aftetnoon session of the first day was directed .

toward the health effect's of living in an area of poor

k

air quality.. The Objectivesof this session were:



(1) To review Clean Air Act and its relationship
to:the proteCtiOn OffpUblic health.
\t,

s,

(2) TO establish What,a. health effe6t is and the
par ters'involved in defining levels of severity.

(3) o discuSs local health issues in a moderator-
panel format with lo6a1 health community member

The speaker for thbvsession was Dr. H. H..Griffin, jean

of the Graduate School of Public Health at the Un'versity

,

of Pittsburgh. He is also Chairman of the Nati nal Acad-

emy of Science"4 Air PollutiOn Health Effectsi,Tagk Force.

Dr. Griffin's presentat4 addressed the fi et two

The lecaL coroner and pathologist, tw other local

physicians, an administrator at a loc hospital, and.a

localshealth commissioner were invit d to 'participate it

the panel discussion along \With t 'invited speaker.

objectives.

HOweVer, on the day of the workS p the health related

professionals, who had previou agreed to be part of 4

.,

the panel; did not participate for a variety of /5ersonal

reasons. -Whether there was,a uctance on the, part Of

Some of these people to part cipate because of a recent

Philadelphicz.,Enqtarer artx2o e on air pollution and health

.n the area- in which some f the physicians had been

quite candidly quoted is dot known.

Dr. Geraldine Clausen o the workshop staff chaired

The morning session of the second day was to address

the economic factors involved in the air.quality problem.



The Overall objective, of this session was:

provide an integrated view of the economic
decisions in air pollution control through
comparison of the..lafginalbenefitS:of reducing
pollution to themarginil costs of reducing the'
'associated emissions.-

, This was dohe by:

(1) Presenting a review of the types,0 costs
to(a society and its individuals 'in an area
'f poor air quality. The means of associat-
ing dollar costs with physical effects were'.
also discussed.

(2) Providing basic information about the costs.
to industry of reducing emissions. Capital
and operatirig costs of alternative ahatement
methods were examined..

0

Dr. Lester Lave, a 'nationally known economics professor

from carnegie-mellon Oniversit y,,addreseed the first

issue and Mr.- Richard,R.Engdahl.l'a scientist trom

4attelle Memorial'Institute, ented informat4on on

the second issue. pt. Ralph Swain oe:the workshop.

staff chaired this-thi* session.
.

2. 4 :Topit 4

The final session's topic was the regulatory process.

The objective of this session was:

To provide the participantswith knowledge of the
role and respOisibilities of local, state,and
national regulatory agencies in the region.

Ar.,Pat DeLuca ,of the North Ohio Valley Air Authority,

Mr. Steven Smallwood of the West Virginia -Alryollution

Control Commission, Mr. Steven Taylor of the Ohio1PA,

and Mr. ThomasNoltaggio of they ,p. S. EPA (Region III)

discussed the, roles of 'their respective agencies in the

regix. The local representatives also presented their
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Assess'ent of how rapidly air quality was improving in
. .

the area. The workshop concluded with a panel di'Scus-,
1.

,

Oian4by4 these representatives in response to questiOns
t

and Comments of the participants..

this final session.

4 3 Summary

Dr. Se/iga chaired-

A total-of Sixty-six, area,residents attended at :least one

sesSibpOf thetwotday workshop. 'MoSt people attended more than one

session with am'average attendancp.ateadh session of about forty4

4 '

The attendees came from a variety of backgrounds. People 'Were

'present from local lung associations, electric utility industries, other
I

arca industries, the medical, profession, community organizations, the. local

..college and sortie' 4411 high schools. Thirty-five percent of the partici',

4..- pants lived in4Steubenirill! anlfortY -five percent came' from seventeen

other Ohio towns in the Ao.a. The remaining twenty percent came from six--,
:

West Virginia towns. ..
,

Representatives from area epapers covered. the workshop and-the

local television stations repokted the activities, including interviews with

staff members, .on the evening news.

In 'general, the information presented was well received. As expected,

the session on economics was the most controversial. The electric utility'

companies repiesentatives disagreed over some of the abatement costs

that were quoted,/ The steel industry chosel.to send no representatives,

so their views were not availa4e. Nevertheless, several participants,in

4
the workshop reported tht# perceptions of the steel,industry's views.

A variety of writen materials primarilY krom the Environmental

./4

-Protection Ag4ncy, and the.Americaft LUng:Ascastion, were made available

Some of the speal er also, provided hand -out ma erial.

0
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A staff paper entitled, "A Cost;21kfit Approgch to 'a:Community's Ait

Quality," prepared,by Ms. ao Ellen6Face of the workshop staff was di-

tributed during the economics session. A,list of all the materials

441111.r
distributed at the workshop,acopy of the staff paper, and the wcxkdhop

C program are given in Appendix C.

.4.4 Evaluation, ),44

v

Follo*ing the works*, an,evaluation Was sent to the sixty-six

.

\

participants. Approximately_ 55% of them returned the completed evaluk4on:

The evaluationand tabulited results are given in AppkOdix D. The evalua-
.

0

tiqn can be'summarized as follows:

*n.

(l) A significant majority of those attending thought the
lev of material4presented'in all session was appropriate.

(2) 4 majorityisteted that all sessions provided them with new ,

informatiori and understanding of the air quality problem.

(3) 4 large majori ty felt the materials distributedat'the
sessions were useful.

g

(4) A slight majority agreed that the economic session addressed
the real issues of the economic situation and that both.
aspects of,the issue were presented fairly.

(5) There was considerable interest expressed in the need for
studying the following in more detail:

a. local health cost0._
b. local dontrol costs to 'industry; .

c: the lqcal incidence of respiratory and heart disease ;"
d. air pollution control equipment as related to local

emissidu,sources; and

o
e. point sdtrces and emissions, in the area

(6) Almost everyone thought workshop speakers should be
2445th the local area anctoutsideexperts.:

drawn from

(7) There was no consensus as to what, kind of session(s) would
attract more members of the community.

(8). The m6st frequently, mentioned, criticism of the workshop was
the use of and references to outdated data, particularly in
the area of economicsv This was see*as a significant problem
in estimating the real:costs of pollution abatement, or damage.

4



V. .-WORKSHOP OF JULY 29-30, 197S

As,a.result of the evaluation of the .April Workshop and, logistical
4

the staff developed 'the following overall- objective for the' second workshop:

To proVide a small group of highly interested citizens,
with more in- depth information concerning the local
air quality problem.

This was to be 66cdmplished byi
4 4

(1) Responding (to the degree, possAble) to,informatiOn
requests expressed in the evaluation of the April
workshop.

(2) Selecting participants on the basietlf previously
deletstrated interest. The assumption was that
previous partiCiPantS had a reasonably good
understanding of the'basiC problem.

(3)-Utilizing the small group discussion format in
, order to facilitate idteractionc?

f. In addition, it'was hoped that, out of the citizens selected, Several

persons would come forth to assume j.eadership roltsitthe`commuiiity's futUre

efforts to improve its air quailty.
a

It as decided. to hold three separate sessions in axone and one-half

day workshop-at the Millsop Community Center in Weirton,"West Virginia
04

In ordev/to encourage interaction and to prclvide continuit etween.sessiOns

lunch vas catered at, the Community 'Center each day. This turned out to be

ver§. beneficial as it provided an opportunity for the citizens to interact

with each other in a relaxed'learning,environment and for the staff to become

better acquainted with the participants.

Twenty-nine rerNnkedf the community attended at least one session--

of the second workshop. Thirty-four.percent were from West Virginia, forty-

five percent from Ste enville and twenty7ione;percent from other-Chid towns

in the region. Nearly all of these participahts attended- as priN)ate citizens.

in Appendix.i.A copy of the program is given
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5.1 Session 1

The-first half-day sessionpadesigned to, be a self-assessment bf

th 1 situation. The director of the °North Ohio Authority,

Pat DeLuca, and the area's regional engineer for the West Virginia Air

on Control Commission, Mr. Steven Smallwood, were resource people

for the se . The session called for active participation by the,l,

citizens. required them to

Identify and-locate the major sources of llutants
in the valley tirk71/2-minute topographic ps of the
area, -

-(2)-indicate on the, mall the quanti es/and types of
pollutants emitted at each so ce. `

(3) Loo4te all monitoring site on the maps and to
indicate what pollutants/are monitored.

(4) Become informed of-the status of each emitter's
compliance with the regulations.

The participants helped locate the emission Sources on the maps and
-/

were)very interested in' this activity and the information presented. Extra

copies of the completed maps were later prepared by the workshop staff and

sets were returned to the West Virginia Air Pollution Control Commission
.

and the North Ohio Valley AirAuthority feir use in their work widi the

5.2 Session 2

During the afternoon session citizen articipation and the legal

process as related to air qualitywas the topic. The resource people

present included Mr, Brgni Eng ish, Director of the Air Pollution Study

Group, Inc., Mro ram Director of the Central Ohio Lung

Association, and Dr.. Thomas Sweeney, Professor of Chemical Engineering at

The' Ohio State University. The session was designed to:

23
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(1) Provide participants an opportunity.,to discus other
community problems it relation to its nir qu lity

\,, problems.
,

(2) Review the 1 hi processeenvlilable to citizens in
seeking enfor merit. of air quality regulations.

(3) DiscuSs citizen actions other than legal professes.
There was considerable interest among participants:
to reaqt1Vate the Ohio Valley Environmental Council.

- 5,3 Session 3

,

The, final session of this workshop
,1

addressed the is4ue'ofthe elects

and costs of poor air: quality :to the .local citizen: Dr, Swain ()tithe work-

,. 'shop Staff presented material the staff had compiled whidh related" these
4,

costs and effects tothe local area This material'aloTg with a list of

other available materials are prasented in Appendix E. The purposes.of this
0

sassion4yere:

(1) To present and examine major dPidemiological studies m
that have been conducted in other locations to detertine
health-related effects Hof poor air quality and to ascer-
taip how such effects were measured.

$

(2) To provide information about the socioedanomicstatus of
° the community and neighboring areas in the to states.

'(3) To discuss other possible costs, such as materials
damage and vegetation damagethat may result from poor
air quality., .

(4) To consider the overall impact of environmgntal Controls
on the national economy.

All the material presented appered to be well received and generated

considerable interest and'discUSsion'poong participants. The for further

4 '
P A

research to determine the effects of the air quality on the valley residents

bedame apparent to the participants.

-VI; OVERALL- EVALUATION

need

.Eollowing the Secorld workshop, an-evaluation of the year'S aftivitiet.

, 4 x

WAS madeby exaMining"resPOkloss,to 4gpettionnaire sent to twenti=five

2 4
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of the parti cipants (see Appendix F) This 'questionnaire was designed

to elicit subjective attitudes. Ten participants responded. TOeir
0

,

,c can be summarized as "Follows;

(I)

0

4

There was general agreement ,aMong Participants that
the workshops increased citizen awareness of the need
to improve the-region Ls- air quality. Some citizens
who have been int:Caved in air quality activities for.
, several ygara felt that the air quaAity is improving
somewhat.

(2) Almost all of those who returned eValuations Pare
involved or plan to beco6 involved in *Community
.activities concerning air qua1ity.

(3) Thre was general c ncer n about-methods of getting
more citizens olved. The absence Of .members of
the medical rofession, labor org hizationg and
Young Pecople in the community was nbted by vever41-%
people.

(4). A.- majority feltit -b h a small group worksh6P
format. and large group lec ures are needed to
educate the community.' Although most stated...that-- --

a small group' is. more 1P oductive-fiii the partici
pants and is needed to g ther information and
material, they elm> favo d large community meet-
ings in order that more citizens could learn ;about
the problem;

; The respondents also made several comments and suggestio s concern-
,

ing pOssibilities for future Community activities. Everyone felt t

was need for further ,activities, mhich, might include:

(1) A community college based course in continuing
education (or adult education) on air quality;
issues,

(2) The development Af a Speakers Bureau tb provide::'
programs for local organizations.

(3) A short series of 'CorkshoPs that.-would require
participants to collect data and read material

, between session'h. It was l'generally felt that

onlya-feW members of the community w011id, be
willing to make this kind of commitment.

Most felt therel is ao need for an outside group toe involved in

community education activities in order to present an objective view ;of-

25 A
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the AbleM, to provide ,exper ise and o aot as a /moderato betw
0 .4.

kcal adversaries. ) Specific comments
c.R

are also included in Appe141dix r.

5 1 ;Community DevelOpnents
,

rom some of the

TheAmiilualbp kt...aff aware of the fOliowing4wo

. , ,
the Community since tne.workshops. The genesis ofbbth

i;n past t6/14tejWOrkshops by those involved. .1

,First,:thp Ohio Valley ijironmental Councti1,...egortianized.

urned evaluations,

developments in
. ,

has been attributed

r

meeting was held following the.,,July workshopand officdra were elected...
N

In Addition to painting and distiibutin illewsletter, the. group plans, to

Monitor ComPliance* vartan schedUrs of the local industries, and

,-

remind citizens of their rtghtb the-arpa

. y Secondly, the East/. Cen,o (kAsso

Virginia ping Assoctition are presently working

be held in. the Wheeling area in late fail 1475.

ciatton ah11,--the-West

a one -day workshop ?o'

Th.s-wtil be the firSt

progra work.of lung associations in the arba to cross state lines. One

of

of

./the people 'involved in orgfatizireg this prpj ect feels that, ti* iicirkshops
.

. , .

/ . .

April and Jul were "partly.responsible for brirding-the -two associationston -s,commlon caUse:" /4,
.;.

0
6.2 Summary

_

4

toeth

o

Thee overall objecttVe for this environmentaleducay.on activity. was:.

t,To provide the citizens, of the.Steubenville-Weirton
area with Opportunitieg for obtaining an objective
understanding' -of the problems associated with t
air quality problem ,in their regloh.

This objective was fulfill:0 by conducting two education-oriented rkshops,

one in each ej.ty. 'The most important aspects of this effort are summarized

beloW:

,Both workshops were open to any citizen of the area
who desired to attend *, ".Aver th`ree hundred citizens

26
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were personally contacted, plus -readers ofAhree
area newspapers had access to workshbp information.
Seventy-six different people attended one or bottle,
workshops;

Opportunities were provided during the workshops
for the various subgroups to respond to the issues
raised. At one point, time was provided during a
session for an improliptu presentation on all
stacks by an engineer from one of the electric
utility companies.,

,^9

C) The workshop evaluations indicated that the topics-
N,discussed were relevant and informative to the'.
participants. The participants were alsO'pleased
with the credentials of the experts who contributed
balanced information on the various topic addressed.

Li At each workshop an effort was made to preee t the
pros and cons Of the issues involved. The g neral
feedback indicated that third party objectivity

. was maintained by the staff and-that such Objectiv-

. ity is vital to the success of environmental education
activities.

The overall objective might have been more completely fulfilled if

more repres,ntatives of labor and the medical profession had attended

either wo

The subobjectives were :.

(1.) To enable the participant's tp take a more info
role in managing their environment i Oey ch se
-a course of action.

(2) To creatt,a neutral environment for divergent/
groups within 'the community to 'meet and dipc4 s
the air quality probleM.

(3) To reduce both the adversary and patronizing]
attitudes teat are held on this subject., ;

(4) To establish'a continuing forum for the stub of
::the areas ai quality problem.

Numbers one and fo were met

Valley Environmental CouaCil..

West Virginia Division and an

since the citizens have reactivated the Chio

The Council has been expanded to include a\.

Ohio Division. /t is presently pl ing

program goals for the coming year.
.
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According to the participanti evaluations subobjective number two

was sattefactorily met both in terms. of the physical locations that were
0

chosen and/in the learning environments that existed during the workshops.
,

.

Progress /Was made on subadective number. three. The attitudes )-

toward the local agencies in airpollution:enforcement were improved thr ugh

their Participation in both workshops. However,,it was evident that sigii-a

ficant reduction in adversary attitudes toward the air pollution problem

as a whole.art heavily dependent upon mant national factors. Of particular'sarticu ar

importance during 1974-75 were the relationships of air pollution with the

teconomyr.unemploymenti energy, and environmental stales.

A signifiPant insight gained by the staff ,during this Project was the

potential importance of conducting the workshop during periods when the

environmental problem is most in 'the public ntind Forexample, it was

apparent that interest in'air quality workshops would have been signifi -

cantly greater had-they coincided with periods of poor air quality. Due
.

to meteorological conditions in the extern United States the rate of

occurrence of local inversions and air stagnatiots is greatest during the

late summer and autumn months. Consequently, citizen interest in air

quality is muchcgreater during the autumn than at other times' f the yeat.
. 0

Although it was.not pOssible tc% hold autumn workshops under/this project,

thie.facter should be given serious consideration by anyone planning future

environmental education activities concerning air q ality. Other areas of .

environmental education might also benefit by matchi g activities with

occurrence of-the problem. c'

6.3 Recommendations

fi

The activities that took plebe in 1974 -75 in Steubenville-Weirton

are a beginning in environmental education endeavors in the region. Other

avenues of reaching More people and informing them about the problem and

a8
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related issues need to be considered. However, it mustnot be assumed
A

that educating more peOple will reset in a stronger community commitment

A

for cleaner air. Rather, one should expect tliat a better informed

citizenry would result with greater hope for their ability' o influence
\-

decisions concerning the environment iwwhich they live.

Donohue,. Olienand Tichenor (1974) discussed the relationship

between information and action in their research involving northern

Minnesota-communities. They found that other sociological- factors of

the community tend to dominate envirdnmental.literacy. 'Thelargeri more
0

A

.

. differentiated and urbanized a community is, the greater its tendency to
. .

,, 0 ,
Show concern about environmental objebtived. This type of,comeihity also

\ ,
, _

is most apt to,act64,e5#4mental regulations, The greater adaptability
--,...

and resilience of the largei urban center appears to be a major in

,,

to community's motivation to take actions thaf will improve their environ

ment. Another very eimportant determinant of interest in'the problem is

the individual's remoteness to the problem and/or immunity to the oonse-

quences of increased regulation of pollution.

The influence of both of these factors sedMeddecnin theatterW
,

ance at the workshops. In both workshops the greatest citizen participation

was from Steubenville, the-most urbaniZe4 of the-pommunities in the region.

AlsO, there was very little'paxticipatiOn by citizens employed.: local
v-

.

SeVera of those who did pitticipate were in pUblic'industrial conberns.

positions and tended

any efforts to clean

.the area.

to maintain a low proiile. They generally equated

up the air with-decreased e

A

Thus, any future efforts must consider these and possibly other

oyment opportunities in.

socioloigical factors'in attempting to i4Zease participation in air quality

activitiesi This should be combined with tlie recognition that increased
ti

/44
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knowledge about the problem may not: result in a commitment to improves
A

the air quality.

The feedback from the participants suggested three possible

alternative$ ....further educational activities.-IrThey are;

(l): A community college Course on air quality issues.

(2) ArSpeakerStureau'for local organizations .

(3),Ak non- credit Series of workshops in which.
o attendees Other data and more information.

0,
In the summary of a report on community orientedenvironmental'

education in Alma, Michigan, pavis and'Surls (1975) stated that

It is much more effecti'ee (than on-campus courses) to
concentrate community involvement efforts in non-'

nnoursework areas ouch as 'topic brainstorming sessions'
and in the area of communication and coopergtion with
local citizen's groups and selivfce.clubs. These
organizations provide established and nonthreatening
vehicles, for community involvement, in environmental

4 problem solving.

Furthermore, in a survey of community organizations in Decatur,

Illinois, a community similar in size to Steubenville-Weiitonl Kronus (1974)

,foundfthat nearly half (48 perciant) of, the community organizations stated

,that they were interested in environmental quality. Ninety-one.percent of

these organizations follc4ed up this interest by participation in one or

more activities aimed' at promoting the goals of environmental improvement-

This Partic6ation was most often (57 percent of the organizations) the

sponsoring of a speaker toliscuss an environmental problem. Therefore, if

fUrther air quality educational activities are undertaken in Steubenville-
,

WeirtOn, it would appear that the development of a Speakers Bureau or
r.

A

Panel to provide programs for local organizations is a logical next step.

The nucleus for, establishing such-a panel exists ewe, result of the past

year's activities. Once such a panel reaches many more community members

via the exisiingtorganizations-i-there-may-be_a-large enough base to
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s,

Oestataish ah action oriented program or to apply pressure on the area's

industries to respond to the need fot an improved air environment in the

region: Despite efforts of the enforcement agencies in the,tegion, with-

out citizen support and involvement, no significant improvement in the air

quality seems likely in-the near future.

,

A

O
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We ane planning a 4ette4 of a24, qaatitymwonk4hop4 6o4 t NOWhelin Ohio
Vattev.eommantty to be itetd the Steabentatte-Welkto alma in the 'team
&tune. andek .to ptan-the6e ookhahoo mote etfie vety, we woatd
'appkeetate yam. Ae4pon4 g, to the Ottowting

1. We are prOposing the'follOwing content areas and Voild like-to know
which -ones interest you. -

Topic 1 Basic information on the chemfb.tryiand related
factors. This topic.includes such'matters as
meteoroiogy,.primary sources of air pollution,
and other reated factors.

Topic 2' Detrimental effects of air pollution On health.

/
Topic 3 Costs of fir pollution. This topic includes',

for example, properly damage for-citizens, costa
of cleaning,'10se of crope and ot4er damage to
vegetation, anm reduced basiness development.
It also includes the coAts of reducing air
pollution to the SteubelWilla-Weirton community,

s. o the local industries, and similar
subjects.

Topic 4 The regulation process. This topic includes
what the regulations consist of, how they work,
howthe.16Cai citizen tan inhibitor contribute
to effective regulation, and other related
topics..

,

.

..-
8

For each topic'you are interested ln, hpw much time
willing to spend?

Top 1, - k day. 1 day ;not interested
'Topic 2 , Is day 1 day not interested-__ .

Topic 3 Is day , 1 day not interested
Topic 4 ,

1/2 day .0.101 1-deY not
0 .interesled-'---

0 / .

2. What other air quality topics =tissues would be of interest to you?
I

-/ .------1=--

4* \

(pteatxe_ttifixawaa).
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3. indicate the days of the week yoU2,would'be able to participate4
.

. ..*

in 'workshop by.plaCing the number:one (1) next to the peferred,daY(4),
n ..-r:twO next to the second most preferred dap(s), etc.' FOr any days,
you would not ha able to participate, pleaiePlace a. zero (0) beside
that day(s)

Monday Tuesday Wednesday Thursday Friday Saturday

/Please indicate the time of day for participation ip a workshop by
placing the number one (1) beside the most prefirred:time,
Please'place a zero (0) beside any time that you ;cannot attend.

Morning and afternoon-iession
Afternoon and evening session
Friday evening and Saturday morning sessions

5. If you know of others in the community whom you think might be
interested in attending the workshops, please list their names
and addresses below.





Nontheno Ohio VaLLey Reaident:,

You are invited .to attend a 2-day connum i-ty 0Jonfuhop on Qiatity in the
Mok,thekn Ofao,17ateey. The Wonk4hop wL cona.i.at oi 4 one -halt day Ase.6.5.ion4
coveking Souk anea.5 oi can quality: the nattine and .iowicea 06 tacit alit.
pateutanta, the heat e64ect6 o6 qaat,ity the mono "mte6 as ain quality
and the itegu,tatton pkoce84. The toptc.6 are exppuned A4 mote debut 01 the
encto,sed .1o/tog/tam

The Wo'thshop oat. be heed on. Wednesday, ,ApAi 16. and Thuudayj, Artie
ilkom 9:00 AM until. 4:30 -FPM each day. .1s4ien.son Tichnicae inCtitute- 4
Steak/emit/Le _pnoviding the iacitittea ion the\ conduct oti the Woidahop.
There 'Kite be noChange 15ot. panticipating .the attivitlea. The Woickshilp,
4:40 4pon6oned by-the 066:i.c.e Enttinonmentat. Edtication o the.U. S. Vepant..-
ment of Huta, Education, and Ole,e6ak.e., to coopvtaion with agencies, and
i'it4t6tWa.04.6 in the teubenvilie-Wth/ton coma and is bang conducted by
The Oh,i.o State-Inivehoi,ty.

We howerioa wiet be abte to Wend ate iota 4e44.1.011.6. Wawa, 4 1 thL&
not p0.6,64,bte, ptea.se 4.egiatet ion .those 4e6z1on.6 yqa.lni,Ah to attend. We
we enceasi g -a negititkaUon rand to be compee,ted and netukned by.Apk,it
Data pxoyttur4 and negiatnation candy ate. eneto4ed in the hope that you
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Materiali Available at April Workshop

"Clinical Applications of Air Pollution Research: The Data Base," by
H. E. Griffin. 'Presented at the American Medical Aesociati
Air Pollution Medical Research Conference, December 5-6, 19740
San Francisco,California.

"A Cost.Benefit Approach to a Community's Air Quality," Staff'Paper
'';y prepared by Jo Ellen Force, March, 1975.,

i

"A Dictibnary of Air Pollution Termp," Air Pollution Control Association,
4 pages: b /

i .

-"The Ohio State University Steubenville- Weirton Air Qui.ity Workshop,"
by Steve Smallwood.. Present6d at theRegulato
1975, Steubenville, Ohio.

Session, April 17,

The Ohio,Tuberaulosis and Respiratory Disease As' ociationprovided the
'following:

"Air Pollution Explained: What You Can. Do"
"Air Pollution, The Facts"
"Air Pollution Primer" .

"Asthma, The Facts"
"BrOnchiectasis, The Facts"
"ControllingAirPollUtion"
"Your, Ungs, ThelFacts",

.

The U. E. Environmental Protection A

"A.Citizen's Guide.to Clean Water"
"Action for Environmental Quality"/

i"AirQuality Critt0a for Carbon Monoxide:e summpry and Conclusione!
"Air Quality dritefia.for Hydrocarbons; it ryand ConClusions"-
'"Air Quality' Crite4a for PartioUlate Matte Summary and Conclusions"
"Clean Airiand Your car" o

. ^

"In ProdOctive Harmdny"
"QueStiona and AnswersaibbutNuClear fer, Plants"
;Research an $onitoring--COrnereton rfor Enviro ntal Action"
'`'The 61;alleillio 6r the Environment- Primer on s Statutory Authority"-.

/

b.

prcivided the following:
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A COST4ENIFIT APPROACH TO A COMMUNITY'S AIR QUALITY

Introdu Ction

Prepared by 4oEllen!arce, March; 1975

The quality of air in so community is a very.contrirsial subject. If the air
quality is poor, everyone suffers to some degree and everyone would like to see
something done about it. But, everyone also contributes to, poor air quality in
their normal, routine activities. Thus, when control measures are suggested, no
one wants to be the one to change their normal activities or have their job adversely
affected, by such control. At is often thought that air quality control will 'colt

. significantly more than it presently costs to live in areas,of poor air quality. Only
if it can be shown that it is more costly to live in polluted air than it is to control
the pollution'can the level of pollution be expected to decrease. Thus, two im-
portant questions can be asked: I) What does it cost to live in areas of poor air
quality? and 2) What is an acceptable air quality level a particular community
giyon the costs of control?

A technique based on the costs j control versus.the benefits from such controls
that can be used to determine the o ceptable air quality level in a community will
be discussed first. This discussion, will then be followed by a review of some previous
attempts to determine the of living in areas of poor air quality. - t-

Cost - Benefit Approach
.

One approac to the problem of defining accei4able air quality is to apply an
,

economic evaluat'on in the form of a cost-benefit analysis. It is important tha both
costs o pollution abatement and the benefits of such abatement he combined i order
to have a mean* ful analysis of the overall economic impact. The,Majority of studies
reported thus fa have dealt with only one-half of this relationship. The studies either
attempt to dete ine how much it will cost a certain industry to install air pollution
control equipmeicirliorder to meet specific standards and regulations, or they a tempt
to quantify the cost of various pollution levels to the citizens of the communit in
terms of health effects, materials damage, vegetation effects, and °thew detrimental

,.effects.

However, a study by Wilson and Minnotte (Z) presents a technique that the authors
belieVe can be used "to find the level of pollution abatement in an area that balances
thecost of controlling p llution with the benefits received from its control."

The basic objecti e of this technique is to maximize the net benefit to the entire a
community from aide !lotion control. The net benefit is defined as the difference.
between the total c is to the community of reducing the level of polhition and thus
total benefits recei, e d by the community from the reduction. The community is
defined as both those who produce the pollution (the emitters) and those who experience
the effects of the pollution (the receptors). The subobjective,of this technique is to
examine each emitter in the area separately and to find the level to which its emissions
must be controlled to result in the maximum net benefit to the community.



I

Receptor Zones a .

Thera are three parts to be completed with this technique "in. order to achieve
the basic objective. First, the receptor zones must be established., No area large
enough to be considered for cost-benefit analysis?, for example, an Air Quality
Region, will have a uniform pollution level throughout. The level of pollution
at any particular plate is dependent upon many factors, such as its relationship
to pollutant sources and meteorological variables. The concentration of pollutants
at a particular receptor point is very ir4ortant in determining the benefits that can
result in a reduction of the pollution level.

Therefore, in order to determine a*realistic relationship between source emissions
and the benefits to be derived from their reduction, the entire study area must be
divided into receptor zones small enough that each; ione can be assumed to have a
pollutiOn level that is uniform throughout the zone. The population density in each

I convenient if the zones follow
zone must aLTdetermine

the receptor zones. It is
li determined. The local air authority may have data that can-be

to initi
census tractboundaries so that population densities can be calculated easily from
already existing census data. Once the pollution level and population density are
established in each zone, the benefit functions can be formulated. These benefit
functions, define the benefits to be received in the respective zone from various
reductions in the pollution level.

A receptor point is located within each receptor zone so that source contribution
to the zone's air quality can be determined. Possibly, existing collection sites of
the local air quality agency could be used Additional ones may need to be estab-
lished. A decision must be made concerning what pollutants will be measured qnd
what reduced. ln an ex mole application to the Washington, D. C. area in Wilson
and Minnotte's study o ly suspended particulate pollution was considered. This
application also dealt only ith annual average pollution levels andnot short term
peaks. The assumpt wa made thafthe annual average pollution level at the
receptor point representi a receptor zone was represented by annual average
particulate pollution le/ I.

Costs of Control

Second, after receptor zones are established and pollution levels measured, the
costs of pollution control mustibe determined. In the Washington, D. C. application
only stationary point sources were considered. _

`..1

Thcoopitration of local industries must be secured in order to determine accurate
costs functions. ,General cost ftinctions for classes of industries can be obtained from
the literature, but data specific to the local industries needs to be obtained in order to
establish realistic, dos" t functions. Thus, all stationkiry sources of the pollutants to be
reduced must be determined.
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All alternatives ovailabl; for control of a particular pollutant amiss; must be
determined next. These alternatives may include changes in fuel or the addition of
specific pollution control equipment. There may also be several levels of pollution
reduction available within a specific alternative.

Once sources and alternatives are identifiedcosts and resulting emission levels
must be calculated for the many possible combinations of alternatives and levels within
alternatives available for each particular source. Thus, a separate cost function will
be calculated for each emitter in the.entire Air Quality Region. Within eac alter-
native the least expensive steps for reducing emissions are the only ones c sidered.

, sdhedule for each emitter of its least-cost control alternatives versus cor esponding
emission levels can then lee drawn, up.

To illustrate these schedu es, two examples of actual emitters in the Washington,
IR. C. area are shown in Ta lei I and II. , The first, which is arbitrarily called the
)YZ Power Plant,.has four ossible control steps. The first column gives the par-,
ticulate emissions in tons/year and the second column gives the annual control cost

/of the four possible alternatives.

r TWO xyz power plant.

Perticulite Control
rirtaslone Cost
Tons/Yr S /Yr

230 'a
St 33.907
53 102.300
45 204.100
41 412.600'

* .

, Benefits
S/Yr

a
193.000

200.600

205.200
209.700

2'

Net -
Benefit
's /Yr

0
112.000

111.300

400

212,500

At the p /sent state, the XYZ
Power PI nt emits 230 tons of per-
ticulate per year. It bums 2%
sulfur, 8.7% ash coal and is equip-
ped with an electrostatic precipi-
tator, which operates at 98°/0 ef-
ficiency. Because this is the base
level, the control cost is zero.

The first control step, which reduces the total emissions to 58 tons/year and
$33,900/yeaf, consists of upgrading the existing precipitator to an efficiency of
The remaining three control steps utilize the upgraded precipitator along with fue
substitutions. At the emission rate of 53 tons/year, the 8.7% ash coal is replaced b
8.1% ash fuel. The last two steps use 7.5% ash coal and 6.9% ash coal, respective'
Note that the incremental cost for the last three reductions in particulate emissions
increases quite rapidly.

T1110 11. ABC municipal ffitififiretOr.

Particulate Control
Emissions Cost
Tons/Yr 5 /Yr

Benefits
1/1gr

0 co 0

111 11,100 703,000
27.110 1.19.000

71 43.500 1.1111.100

111.900 1.411.107
tr 17.200 1.427,600'

Net
b1/Yrenefit

0

723.200

1.131.200
1441.200

1.331.200
1.351.300

annual cost of 19,800/yr. The
a cyclone collector and then.an

The'second example, arbitrarily
Called the ABC Municipal Incinerator,
hat, five possible control steps. At
this present state, which is the base
level, the ABC Inclinerator has no exis-
ting air pollution control devices. The
first reduction in emission rate from 390
to 195 tons/yr. may be accomplished by
installing a baffled spray chamber at an

next two reductions may be accomplished by adding first
electrostatic precipitator in series with the spray chamber.

44
43



The next reduction,of emissions to 20 tonsiir. may be ctcco plishecl with a wet
scrubber while the last control step utilizes a higher efficiency scrubber. Note in
this case that the incremental costs for maximum possible reduction are not nearly
as large as/ 0.11 XYZ Power Plant 'coots.

Benefit Fpnctions

Finally., after receptor zones are established and emitter schedules are drawn up,
the benefit functions fr each emitter must be determined. Because an emitter will
have some effect in each receptor zone,, its benefit unction Will depend upon the
damage functions in each of these zones.

The damage functions in the Washington, D. C. applications ed from the
data collected by Michelson (4) in a stud' of residential-soiling costs in shin ton
area. Residential soiling Was the only type of particulate damage considere
study. Y

0

4
'Michelson demonstrated thatair pollution causes meaningful soiling, and correlated

time intervals between cleaning and maintenance operations with levels, of air pollution,
He compared the frequency of performing certain cleaning and maintenance activities_
in several areas of the Washington, D. C. area'. Using this information, a relationship
between air pollution levels and frequency of cleaning was determined. The frequency
was then. converted to a cost per capita. The curve depicting this relationship between
cost per capita in dollars and pollution levels in pilmj was represented.by a straight
ire equation. (See Figure I) For example, if the pollution level is 70pg/m3, the

42.c 43 r capita will be $80 per year. To determine the total cost of 'pollution in 'a
a. specific receptor zone, the

Fig I. Ilution and Cost total population in that zone
a ,

1 mai be multiplied by the cost
160\ per capita. Thus, a damage

function for each zone is estab-.

lished based on the population
< . in' that zone and the costs of corn- a

batting pollution in that zone.
6=20 units ,,

.
.....-...1 For each zone; the slope of

the straight line equation, is equal
to/the marginal-cost of pollution

_ 40 in that zone. In Figure I the
a

I .

.

t.

a

-"slope
is represented by b/a or

20-units/10 units equals 2 units
per capita. The marginal cost ' .

of pollution is defined as the
amount of money saved or spent
if the pollution level decreases
or increases by I pg/m3. Thus,

a=10 units

level measured in

4 5.;;
14.

Q
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if the pollution.level increases by I 'pg /.m3, :pack indivicludPin' the zone Will pay ei
additional. $2 in costs that year. It is a constant for each receptor zone. This mea s
that.the benefiti that result from any one emitter's reduction-in emissions are -assum d.,
independent of the benefits that result fCom any other emitter's reduction. This° in
dependence mak--"Ntt possible tip obtail.the maximum profit for the entire syttem by
maximizing each emitter's profit separately. It also allows the contral of each em, ter
to be chosen independentiy of other 'sources.

After damage functions for each zone are calculated, the benefit-function relat
to the emissions of eacli emittero are obtained. These are based on the marginal cost
pollution in each ione and the pollution that.will. be emitted with each alternative
available to a specific.mitter. The benefits.foi the-two examples cifed earlier are
shown in the third

se

ird column of Tables I and II. , - -

- . ,

As stated previously, the air quatitrin'theentire area field to 1;eLoptiryia 1. when
the net benefit for each emitter is maximized; Thtse maximum net benefits can-be de-

. termined by subtracting control costkirom benefits for each emitter for each altematNe
control which is available. ,t,

These resultsare shown in the net benefit column for the XYZ Power. Plant. (Table I)
Note that the net benefit at the last stage of control, for this power plant is at the second
level of control with emissions of 58 tons/year. Control at this, Level it l have b net
benefit,of $162,100 per year.

For the ABC Municipal Incinerator (Table -11) the maximum net 'benefit -from control
occurs at the maximum control step where emissions are I61tobns/year. Control to this;
level will result in a-net benefit of $1,359,300 per year.

I

This analysis was done for each of the emitters considered and the resultant control
costs, benefits, andnet benefits were summed. The results in the,Washington area were:

Total benefits
Total control costs
Total net benefits from particulate control

The new pollution level in each receptor zone is
were to be adopted by the emitters in the aria.

$22,073,900
2,833,400

$19,240,500

then determined if such controls

Wilson and Minnotte applied this technique to the Washington, D: C. area,
measured only particulate levels and considered only residential soiling damages.
However, they feel that this method can be used to establish emission levels for
alltypes of pollutants in all types of areas, if adequate input data (costs of control
and damages) is, available.

They also state that: "Health effects were not included in this analysis because
the economic losses due to soiling justified reductions in the particulate
level, below the point at which serious health effects have presently been
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shown to occur. 'This, however, may not be the case when other areas
.. and other pollutants are studied. In'any case, hoolth.effects-should.

determine the maximum acceptable air quality level anoLeconomic effects'
should be used to determine if levels belovi, this would be-a ben4it to -

the community." . . -- ..

When this type of analitis Is used to) determin; Vie fctimurn*air:quitiitylevel
) a selective type afresiutlotioa scheire.woOlOe'reoliired bi4aali`Jan independent
'e. M issibn leV4Fiv5letermitsc. f or

0
e ach eriitter.

e ,f
,- .

4. A

lfi must remeritbered that this tyPe of cost-benefit analysis is considering
the det benef it to THE,ENTIRE COMMUNITY. Itdoes not necessarily follow that
the net benefit to each individual emitter and receptor in,the community is maximized.
Under some control the cost is entirely some by the receptor and the benefit
is to the-emitter, whereas under others the emitter bears the cost and the receptor
receives the benefit, ,However, in the Washington, D. C. examples given, even
If the control costs of the'selected alternatives were passed on to the 'consumer,
the benefit would still outweigh the costs.

Certainly, one of the most controversial aspects of the colt- benefit approach
is the determination of the damage functions. A number of studies that attempt to
measure` the costs of air pollution wall now be reviewed. Such studies can possibly
serve as guidelines for determining what areJthe costs of air pollution to the
residents of an Air Quality Region.

Steubenvple Study

Michelson and Toum (5) performed a study to estimate the economic effects of i
-, air pollution in the Upper Ohio River Valley in 1960. Their study was a comparison

study between Steubenville, Ohio and Uniontown, Pennsylvania. At that time
Uniontown's air was relatively clean when compared with the air in Steubenville.

hey stress the importance of comparing two communities which are similar in as
ny aspects as possible, so that the level of air pollution is the only variable.i)cS examples of s ioeconomic variables that should be controlled are: number

of r 'dents, numb r of households, topography, occupational distribution of the
popu Hon, income levels, native and foreign born, length of residence in same
house, and others. Census data provides much of this information. Although the
two en* were reasonably, well matched there were differences. Two of the most
Jmportan .differences were topography and the occupational distribution of the
poputati .

The stu y covered only the extra costs in mointainini:

(a) exterior. Vs and windows of frame houses;
(b) the interi walls ancliwindows, curtains and drapes and-rugs and upholstery;
(c) latindry a cleaning costs of men's shirts and suits, women's dresses,aiid

children's o terwear; and
(d) women's hair and face care.
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'Three types of 8qta were.collected jiKpach of the above'categiries: I) The
frequelicy w/ilh which various functiotis thatmight bedirectly influenced by air
pollufion'were performed; far example,the average waiting periodbefore re-

' , ,paintiNg the exterior orrrame houses, 2).Thiprolortion of.the population. to- 1

,;which various frequencies were applicirble;16r example, the number of -families
owning homes with wood exterior walls. 3) Factors that might influence either
the frequencrof an activity or the number of families that might perform the
activity, so tharcomparison groups could be matched to some degree; or example,
horisehold income, educational level, and so on. A separate questionnaire of 25
to 75 direct or indirect_questions was used for each of the categories. The bulk of
the questionnaires were distributed by mail. The sample families were selected
from the phone directory and a city directory listing private home owners by street
and dwelling. Citywide programs were used to raise the rate of response. These
included newspaper and radio progress reports and telephone followup -calls.

Local market prices were used to determine the costs of cleaning supplies and
household services. The "do-it,yourselfer" and housewives' labor casts were not
counted as being of any economic value. Thus, there was wide variation in The cost
of pollution between those Nho hired outside labor for cleaning, painting, and other
maintenance and those who did not. The study did not take into account the possi-
bility that the standards of cleanliness might be different in the two communities and
between incomeNoups within the communities.

Michelson, in a later report (3) mentions other items that could be inducted in
any future studies to determine the costs of living in polluted °air:

o

(a) maintenance of masonry and of metal par is of buildings (screens, gutters, etc.)
and costs of more frequent replacements;

(b) maintenance of linens, 'leather, rubber, and paper articles in the home, and
costs of more frequent replacements; -

(c) laundering of all other clothingiarticles, and costs of more frequent replace-..
ment due to corrosive attack and more frequent and harsher cleaning required;

(d) car maintenance (washing, more frequent replacement of air filters and tires);
(e) extra lighting costs due to darkened skies;
(f) agricultural losses -- home ornamental Plants, higher costs of foods due to

pollution- damaged crops and animals;
(g) lowered property values;
(h) higher prices generally, due to increased maintenance and cleaning costs in

stores and offices;
(i) costs of health effects, of the direct kind in payment for medical care and

drugs,, in lost time at work, and in lowered productivity because of chronic
health effects;

(j) loss of esthetic values;"
(k) costs of more frequent cleaning and maintenance of public facilities -- streets,

public buildings, parks, etc. -- all reflected in higher taxes if these facilities,
are given proper care;

48'
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5:trorpportatiort delays (car and air travel) slue to air- pollution- cau sed fog; and
(6) iritfiricit,maintehrince Of offices and store operation and maintenance (this was

iiric)uded ih,the:original study, but because of the heterogeneity-of esta,lish-
,menis and thirsmail number of respondents in each category, this factor had to
be eliitinatea.1

a ,

If- it:ik decided to'include any or all of these factors in The damage function, much of
the data con`be most effectively collected by the members of the community, that is affected
by air pollution.

Health Costs

E xtensive studies have been conducted in Nashville, Tennessee, (1,9) and Buffalo,
New York, (8) to determine the relationship of air pollution and human health. In
these studies the area under consideration was divided into 3 or 4-levels of pollution
and the economic status of the population, was divided into 3 or 5 leYels. It is very
important that socioeconomic variables be controlled in such studies because mortality
rates are correlated with economic status. Mortality data can be obtained from the'
County Health Department. The death *certificatefrnoy.provide data concerning age,
sex, race, maritakstatus, residence at the time of death, and cause of death. Additional
data that is important might be obtained through interviews.of the deceased's family. This
includes such data as usual and last occupation, tobacco use, residential mobility and
dietary habits.

n.

Lave and Seskin (2) discuss the importance of morbidity data when investigating the
effects of pollution. Employee absence rates may correlate with air pollution episodes.
However, there are many other factors (such as day of the week and season) which also
effect employee absences.

Considerable conclusive evidence of studies relating air Pollution levels with
mortality and morbidity are presented by Lave and Seskin. The next stevis that of
translating the - increased sickness and death into dollar units. The relevant question is:
How much is society willing to: pay to improve health? Lave and Seskin, based on wl:ork
by Rice (6), state that: "It has become, common practice to estimate what society is
willing to pay by totaling the amount that is spent on medical care and the value of
'timings "foregone" as a result of the disability or death." Thus, health costs of air
pollqtion would include expenditures for hospital and nursing homi care and for services
of physicians, dentists; and members of other health professions. Indirect costs must be
estimated to measure the losses to the nation's economy caused by illness, disability,
and premature death. These costs are calculated in terms of the earnings foregone by
those who are sick, disabled, or prematurely dead.

Estimates of health costs of air pollution con then be made by determining the amount
of money spent on health' in the community and the effects of reducing air pollution on
the health of the community. For example, the studies cited by Love and Seskin indicate
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that mortality from bronchitis would be reduced by abOut 50% if air pollution was ".
abated by about 50%. Thus, a similar reduction oin the'cost would also occur.

In summary, the literature provides considerable evidence that pollutea air is
costly to the people who live in it. However, before the citizens of a community can
rationally decide what level of pollution is acceptable to them, costs of control and
dollar benefits of control (i.e., damage functiorN) must be detennined for their community.
Once such data is combined into a cost-benefit model and presented to the community,
decisions can be made concerning the cottmunityts air environment.,

UQ

0
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Pollution Control, "Journal of the Air Pollution Control Association, Vol. 19,
No. 5, May 19694 pp 303-308.

.
8.. Winkelstein, W., Kantoi S., Davis, E., Maneri, C., and Mosher, W., "The

Relationship of Air Pollution and Economic Status to Total Mortality and
Selected Respiratory System Mortality in Men," Arch. Environ. Health,
Vol. 14, Jan. 1967, pp 162-171.

4

9. Zoldherg, L. D., Norton, R. J. M., and Landau, E., "The Nashville Air Pollution
Study. V. Mortality from Diseases of the Respiratory System in Relation to Air
Pollution," and "VI., Cardiovascular Disease Mortality in Relation to Air
Pollution," Arch. Eriviron. Health. Vol. 15, August 1967, pp 214-236.
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.

TABULATION OF RESPONSES

WORKSHOP ON AIR-.91gaLITy IN

THE STEUBMILLE-WE/RTON AREA

BASICS

. b

61. In each of the areas covered the material was:

a) Chemistry

b) °Meteor° logi

c) Measuring Devices

d) Control Egniiirlent,

;

.,,Of No,Too
, Too ,- Interest

Technical Appropriate Basic To Me

( ) O1 16) O2.0 2.0 ( 4
),,-

' Qt) It '' ( ) ;ZAt O3 ) ., c )ti

( ) i ) Al ( )3 ( )

( ) (' ) ,As. ( ( )

. This session provided me with ne format/dn.

Strongly Mixed Strongly No, ,
Agree ' Agree Peelings Disagree Disagree Opinion

( *5 ( ) A.10 ( ) ( ) ( ) ( ).

. I gained new understandings of air pollution in this session.
( ' -

Strongly Mixed Strbngly NoDisagree Disagree Feelings Agree Agree Opinion
( ) ( ) ( ) ( ) u ( )

.2d to ii) If 1.0---
. Please check the topic's you would be interested in studying in more'detail

(if any).

IP( ) Chemistry of air PoilUtion
( ) Meteorology

I( ) Measnring devices of pollutants
il( ) Air pollution control equipment

In a

S. The reading material distributed during tills session was useful.

Strongly
Agree Agree

( ) ( )

I q

: Mixed
Feelings, Disagree(

44. 5 g

53

Strongly No
Disagree Opinion

( ) ( )



NEON .

This session provided me with new information*

Strongli' Mixed 4
Strohgly ' NoAgrel Agree -Peelings Disagree Disagree Opinion

-( ) 47 k (') a ( ) 1 ( ) (.) / (,),L,
2.. X gained a new understanding of the relationship of healthsand air

'pollution. -
\

Strongly Mixed. Strongly No
Disagree Disagree, Peelings Agree Agree -Opinioni

( ) ( ) ( ) '''(,) - ( ) ( )

to 4 10 4 .)..,

3. Please check,the topics you would be interested in studying in more
detail. 0,

.4.0 ( ) the local incidence of respiratory and heart diseases,
1 (, Y theimpact of air quality on infants and\children

ECONOMICS

1. Ines ch of these areas the material,was;

:(a) Health costs

(b)'OOnErol Costs

Too
sTechnical

Of No
Too Interest

Appropriate gasic To me

( ( 5 c)

) ( )

2. This session provided me with new information

Strongly
Agree

( )

Mixed Strongly No

Agree Peelings Disagree Disagree Opinion

( ) O.3 3 ( ( ) ( )

gained anew understanding of the
pollution problem.

Strongly
Disagree

( )

economic issues inveIved in the, air
. , .

0 Mixed
Disagree ' Peelings Agree

( )4../ ( ( )J/

53
;54

No
Opinion

(

01



. I t[hk the material in thti S.,-e-S;in ptetemted both aspects of the
4. ----,-----

'... aeconomic issue fairly. --/./
.. a, i / %

Strongly Nixed'
Agree Agree Fe4Iings , Disagree:

(;)02; ( )6 1 l': ( .): '/' k $ 4

Strongly
Disagre .6pPiniZn*'

In my opinion the, real issues involVed in the economics of
were addressed.
)

Strongly "Mixed StrjoglY.,
Digagree Disagree Feelin4s Agree Agree 1,k,

( ) ( ) ( ) )

air pollu

1
. I would be interested in investigating the subject of

following areas;

Or
,

el I.O local health costs
( ). local control costs to industry
(' ) materials. damage Costs

.Vegetation damage costs,

.

. The paper provided py. the Workshop Staff entitled. "A. Cost-Benefit Approach
to- a Community's Air QualitY." was useful ,to me.

,,
6

4,.

No
Opinio;
.( )

economics ,in the

Strongly
Agree

(

REGVIA11010

Mixed
Agree. Feelings

1. This information .Was useful

Strongly
Agree

( )t

I unders tan

Strongly
Disagree:.

(

to 'me.

Mixed
Agree Peeling
O:. ( )

Strongly No
Disagree Disagree Opinion

( ( )

Strongly No
Disagree Disagree Opinion

( ) ( )

I g

,the authority of each agency better an r previously,did.

Mixed
Di;agree o Feelings

( ) ( )

11.

J. Strongly , No
Agree :Agree Opinion
(1 O: : ( )

14 :- 'IF 1

.,
ten's to),e in the regulatory

. This session made-me more aware of the ci
process.

Strongly
Agree"
( )

Mixed'

Agree Peelings
(

Disagree

4 ) 3

Sirongly No
Disagree Opinion,,

(

A-

1%

#



t,

PUTORNOMMOPSn=nnrw....n.,
o

1. Do yau think'more member's of the communitiyould attend:

15( ) an `evening session..

ID ( ) eiaturday passion
11 ) onedaY session

) probably would not attend any seSsiow

2. 'Do you think workshop speakers should 1Re drawn from:

. %
1 ( ) the loedl area

( ) outside experts
AC1 ( ) both

3..: I4ease check, the format(s) you fee

*

1,V( ) lectures
( ) panels

ito() discussion groups'

'41

0°

*\st usefuli

0

*



SDAMARY:O0 RESPONSES

Suggeitions of additional topics, of in eiest te;'pe4le:

A. Approximately one-third bfthe ref, ndents mention
the desire for more information on 1 al problems:

1. Area doctors and Health Department people to
speak on ,the health related problems;

2. Air pollution control equipment as/related
to local emission sources.

ti

3. Point sources and emissions in the area."

4. Local abatbMent and damage costs..

B. Topics of interest to a few, people:

1. What can an individual do to improve air quality?

2. Why not really wade into the AEP-EPA controversy?

3. Legal matters and air pollution need discussing.

4. How are indexes calculated? How are the levels
of=pollutants determined? What 1evelsNAndicate
the need to call an alert?

S. What are the practical facts concerning the Jeonomics
of an industry?

6. Do 'the local residents or all consumers of the
product pay for the costs of clean air?

7. What are the politics of pollution? Whfao some
.communities:clean up their environment and'othets
do not?

S. What is the relationship of cigarette smoke as
aladditionalhealth hazard in polluted areas
to smokers'and non-smokers?,

9. How does the problem of open burning contribute
to air pollution?

,Although almost everyone wants outside s akersx a couple
people specifically make the comment tha outside speakers
Xhould:be well informed about the local roblem.

56

57

c.



II. Criticisms of the Workshop:.

A. Outdated data (particularly in the area of econogic)
was mentioned by several people as a problem in
estimating the real costs of pollution abatem'ent
or daMage costs.

B. SeVerel people mentioned the difficulty in hearing
some of tne speakers. -

A

Some speakers expressed too much personal opinion.

D. There were a few negative commentliabout Mr. Engdahl's
and Dr. Griffin's presen actions.

'E. The overhead projector was vertsed andtsome of the
data .presented in this Manner was unreadable.

62
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STEUBENVILLE- WEIRTON AIR QUALITY WORKSHOP

Millsop Community Center
Weirton, West Virginia

ResOurce People:
%

./Session I
Tuesday, July 29,_ 9:00 A.M.

y THE LOCAL SITUATION

Pat DeLuca, Wirth Ohio Valley'Air Authority
Steve,Smallwoodr West Virginia Air pollutioli

Control ,:Commission

are theiour.des Orpollutants?

What are the quantities of,Vdrious pollutantiOeMitted
at each source?

- Where are the sampling sites in relation to the emitters/

- What is involved in a permit application?

- What is the statust of the emitters.permits?

Session II
Tuesday,valy 29, 1:00 P.M.

S 6

THE LEGAL PROCESS AND AIR QUALITY

Resource People: Brent English, Air Pollution Study Group, Inc.
Ed Carter, Central Ohio Lung Assodiation

- What ore the legal processes available to citizens to
achieve better air quality?

- What legal precedent has been set?

- What approaches outside the legal process are available?

Session III
Wednesday, July 30, 9:00 A.M.

THE COST OF POOR AIR QUALITY TO THE'CITIZEN

--What are personal symptoms of health-related4effects
from poor air quality?

- How can health effects be measured?

- What other costs of poor air quality should the citizen
be aware Of?

What is the Steubenville- Weirton area's relative
economic standing?

59

61



.Materials Available at duly Workshop

^

9

"A Citizen's Gliide to Clean Air," The Conservation foundation, JanUary,
1972, 95 pages.

"Citizen Action and the AdministratiVe Process. Presented at the
.Environmental Leadership Workshop, Mar,ch 22-F23, 1975, by Barry H.

"Citizen
g

s Guide to;the Ohio Environmental,PrOtection Agency." Compiled
by members of The Columbus Bar Association Environmental Law
Committee. 42 pages.

"Citizen Role in'/Oplementation of Clean Air Standards," U. S. Environmental
Protection Agency, October, 1971, 11 pages.

"Emiironinent Midwest." July,` 1975, Bojion y, U. S. Environmental Protection
4' Agency.

"Litigating for Mr Pollution Control: Guidellnes for Lung.Associations,"
American Lung Association, Nbvember, 1974, 16 pages.

-

4 "The. Economic IMpapt of Environmental Programs," Executive Office of the

i President, Council on EliVironmental Quality, November, 1974. I
3 0

0

Staff Compiled Miterials: 0'

"Che8klist of Air-P011utidn Effects"
"Selected Socioeconomic and Martality Factors for the Area"
"Social and Economic Characteristics-from U. S. Census"
',summary of Buffal6 Air Pollution Study"
"Summary of Nashville Air Pollution Study"

tl

6.
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A CUMCIMIST OF POS3IDLE AIR POLIATTIOR'EFFF:OTS

,Roalth Et edts That May Be Att ibutable to Air Pollution:.
o

1. -F equent and/or Persia ent couching;
2. Mi or, sore throat'or'ot er throat irritatiOni
3. Di ficulty breathing or obreathlesanes70;
4. Che t constriction;
5. 'Burn ng or smarting of t e_eyei.4
6, ExCe sive tearing;.
7. Apathy lack of energy;.
O. Heade he;
9, PeocCu ring colds or rcepi atory infections

Kateria.ie Damage and Soiling Effects ghat May Be Attributable to Air Pollution:/

1. Corrosic of metal surfaces s ch as siding, soreene; .40orarid
window fx es, drainpipes, an gutters;

2. Peplaceie t of power line hard are or other metal struetUres
more Often than in other areas,

3. Damage to ether building,materi ls such as limestone, marble,
rodfineela 04 or mortar;

4. Softeted pai t on exterior surfa es reqUirinc:freqUent repainting;
5. Premature de erioration of cottn rayon, or nylon garments, and

nylon hol$0
6. Brittle or di colored paper;
7. Frequent laun ring or drycleapinool" curtains, drapes, and carmentsl,
8. Furnace air fi ters need changing r ore than twice a year,

other Effects::

1. ,Need for an elec rostatic precipitator in homes to filter the
outside air;

2. Bureineof lights during daylight hours because of darkened skies;
3.4 Qlosing of airport because- f poor visibility;
4. Increased expendit Des by town governments for street maintaneace;
5. Leaf damage and/or eath of gents and trees;
6.. Decreased property alues in 6140 that-experience high levels of

pollution.
'

4-



2.4 Economic Effectd and Damage to Materials 193

2.4,4 ADDED cosrsioF LIVING IN DIRTY ENIRONMENT
t

Downtown Steubenville. Ohio, 383 gry/r0
Versus Uniontown, Pa., I 15 mine
Pahiculatcs for 28 Activities, 1960

Inside
maintenance

Outside
maintenance

Laundry and

facial ce

claming =

'Hair and
ar

Totals, pet family
In pliVate homes

In apartments
(no inside painting or
decoiliiing, no outside
maintenance)

. A 5 29 $ 16

t 3 44
2272

,A 21 49
II 337 , 368

' A
IY

79

48

8 186

A 86 338
8 519 829

IA 47 263.
Lk 158 423

Extra cost
pea family

boning Do its Non-do-it
roue yoursait Yofirsq

a

&AAnnual income under $8 000.
It Annual income, $8 000 or mom , ,

sources Interstate Air Pollution Study, U.S. Department of Health, Education,
and Welfare, Robert A. Taft Sanitary Engineering Center, Cincinnati. a, 1966.,

Sourcet Handbook of Environmental Control.' Voltam 1.: Air Pollution.
Cleveland : CRC Tress .,19

a
9
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Alfalfa
Afedica0 satins L.

Barky
Ifordeurrt/Viligare L.

Bean'
Phasmtus vulgaris L

,Oover, red
Difolittnt pretense L.

Corn% sweet
Zee mays L.

Grass, bent
Agrostis palustris Hods..

'Crass, bromc
Broituts inerntis Leyss.

2,3 Biological Effects on Plant Lif* 183

2.3 11 SENSITIVITY OF SELECTED PLANTS TO OZONE

Alder
Alnut specks

Apple, crab
Altus baccata Borkh.

Aspen, quaking
Popiiitts tremilloides Michx.

Box elder c'

Acer negundo L.
Bridaiwreath
Spiraea prunifolia Slob. & Zucc.

Carnation
Dianthus caryophyllus L.

Catalpa
Catalpa speciosa Warder

.tea

Grass; crab
Dieerar :linguini/1r L.

Grass, orchard
Dacryfis glomerate L.

Muskmelon
Cucumb nseio L.

Oat
Arena sativa L.
Onion
Allium cepa L.

Itunut"
Amehis h;pogaea L.

Potato.
Soknum tuberosum L.

Tress, Shrubs, and Ornamentals!

Chrysanthemum
Chrysanthemum *Wes

Grape
Vint vinifera L.

Lilac
Syringarvulgarb L.

Locust, honey
Gleditsla triaeanthos L.

Maple, silver
Acer saccharinum L.

Oak, garnbel
Quercus gembelli

Petunia
- tetrptitlybrirta VilM.,

0

aGtherally, the crops listed are more sensitive than the trees and shrubs.

Source: Recognition of Air Pollution Injury to Vegetation: A Pictorkl Atlas, J.S. Jacobson and A.C. CUBE, Eds.,
Air Pollution Control Association and National AirPollution Control Association, Pittsburgh, Pa., 1910.

Radish
llaphanus sativus L.

Rye
Saab grate L.

Spinach -
Spinacee oleracea L.

Tobacco.
Nkotiana tabacum L.

Tomato
LYcoPersicon esculentuni

Wheat
s Tritleum aestivum L.

o Pine, eastern white
Pinut strobus L.

Pine, ponderosa
Pinus ponderosa Laws.

Privet
Ligustrum vulgare L.

Snowberry
Symphoricarpos albus Blake

Sycamore
?tetanus occidental's L.

Weeping willow
Salkbabylonlca L.

Source: Handbook of Environmental Control. Volume 1: Air Pollution.
Cleveland: CRC Press. 1972.

63.
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186 Handbook Of EnVironmental Control

SENSITIVITY OF SELECTED PLANTS TO SULFUR DIOXIDE

Alfalfa
Medkago sathw

Barley
Mordant vuloset L.

Bean, Held,
Phaseolus species

aover
MeliIotus and Throlittn species

Aster
Aster bigelovii

Bachelor's button
Congaree eyanus L.

Cosmos
Cosmos bipinnittus Ca

O

Apple
Malus species

Birch
Betula species ,

Catalpa
Catalpa speciosa Warder

Elm, American .
Ulmus americana L.

Bean
Phaseolus vulgaris L.

Beet, table
Beta vulgaris L.

Broccoli
Brassica oleracea var. botrytis L.

Brussels sprout(
Brassica oleracea var, gemmifera L.

Carrot
Daucus caroler var. Saliva L.

Endive
Cichorium endivia L.

crots
41k

Cotton SeYboen
G°s*Piont Weeks Glycine max Mem ,

Pet Wheat
Avant saliva L

Rye ,
Secale ciriik L.

Safflower
°Whom: tinctorius L.

Carden Flowers

Foul o'clock
Mirabilis Jalapa L

Morning glory
Iponioea purees Roth

Sweet pea
LathyrusaloratAts L.

Trees

SPOICifi

Larch
La* sPedes

Mulberry
Mous microphylk Buckl.

Pear
Pyrus communes L.

Garden Plants

Lettuce
Lactuca saliva L.

Okra
Hibiscus7scrdertrus L.

Pepper (bell, chili)
Capsicum frutescens L.

Potato, sweet
Iponwea batatas lam.

Pumpkin
Cucurbita peJpo L.

Radish
Raphanus ilitivus L.

Weeds

Bindweed fleabane
Convolvulus arvensis L Erigeron canadeniis L.

Buckwheat Lettuce. prickly
Fagopyrum sagittatum CAM Loaned seniola L.

Careless weed Mallow
Amaranthus palmri-S. Wats, Malva parviflora

Dock. curly Plantain
Rutn'ex crispus L. ,Plantago major L

Source: Recognition of Ail Pollution Injury to Vegetation: A Pictorial Atlas, .LS Jacobson, and A.C. Hill, Eas.,
Air PollUtion Control Association and National 'Air Pollution.Ontrol Association, Pittsburgh, Pa, 1910.\

IP

Verbena
Verbena maiden.* Brit,

Violet
Viola species

Zinnia
Zinnia elegant Loren;

-

Pine, eastern white
Pinta strobus L.

Pine, ponderosa
Pinus ponderosa Laws'

Poplar, lombatdY
Popitlus nigra L.

Rhubarb
Rheum rliaponticum L.

Spinach
Spinacca oleracea L. re--

Squash
Cacurbita maxima Duchesne

Swiss chard
Beta vulgaris vat. cicla

Turnip
Brassica raps L.

Ragweed
Ambrosia artemisiifolia L.

Sunflower
Ilelianthus species

Velvetweed
Gaura parvil7ora Doug.

Source: Handbook of Environmental Control.
Cleveland: CIIC Press. 1972.

Volume 1: Air Pollution.
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mogrunx DATA

Deaths in shlectSdi SMWs by age, groUps 1970

Given as number of deaths per-'100 000 population

Age Group

45 - 54 years

55 - 64 years

65.and over
4.

SHSA

Canton

611.52

1437.30

6140.13

Cincinnati

781 . 85

1807.15

; 6336.88

Cleveland

743.06

1714.13

8229.84

Steubenville-
Weirton .

Wheeling

Sources: V-i-tal-"Statistics of the United 'States., 1970. Volume II., Mortality, Part B.
Table 7-4.. U. S. Dept. of Health, Education and Welgare.

1970 "Census of the Population. Volume I. Table 138.
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A SUMMARY OF THE BUFFALO AIR POLLUTION STUDY

O

. The Erie County Air Pollution-PespiratOry Function Study *as setup in
1961 to examine the.association between respiratory disease mortality and
air pollution independent of socioeconomic status. Buffalo and Erie Zounty
seemed to be a good place to 'examine such an association since: -the major
contributors to air pollution are large industries locatod/tthe windward
of the.city produci*$ two wide bands of heavy pollution traversing areas
of varied socioeconomic atitue,

The pollutantemeasured were: suspended particulates, settleable
solids,and oxides of sulfurs Mortality data for three years was collected.'
according to census tract of residence.

Five levels of socioeconomic status were used. The levels were based
on median family income for census tract of residence. Other socioeconomic
variables examined were: median years of school completed, percent laborers
in labor force,and percent of'sound housing. , P

0

The study'fodUsed on white men 50 years of age and over. 'A positive
relationship between air pollution level and total mortality was found
in both the 5049 year age group and the 70 year and over group. The
relationship was stronger in the 50-69 year age group.4 It was also stronger
in the three lower economic groupp.

The importance of occupational exposure was reduced as a fdctor when
the data'on women-in the salgel'age groups showed similar relationships.

Additional factors that may have contributed to the results but for
which data was not collected were: tobacco use and residential mobility,

A report of the entire study cane found in the krchives of
Environmental Healthl Volume 14, January,-.1967,.pages 162-171, The
complete title and authors are:, "Th Relationship of Air Pollution

. and Ecbnomic Status to Total Mortali y and Selected Respiratory
System Mortality in Men*, by W. Wi elstein, S. Kantor, E.. Davis,
C. Maneri, and W. Mosher.,'

75
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A SUMMARY OF THE 'NASHVILLE AIR POLLUTION STUDY

. The Nash lle Air Pollution Study began in 1957 sponsored by the
Division Pt Ai Pollution. of the 14- S. Public HelthService. One portion'.
of this atudy e bled the effects of air,pollution On mortality.

The objectives of the study. were 1) to determine mertalitzjoi total
and specified respiratory diseasesin the Nashville arear2). to study the
relationship, between mortality for respiratory diseases and", demographic,
social and-economic characteristics of the population; and 3) to determine
whether mortality for respiratory diseases varies sigAificantlKwith expo..
sure in the residential environment to different. levels of air polpAtimn.

Data cards on
sex, race, marital
of death_was coded

. .

all diwths during an 11 year peri6d.lere exawined. Ate,
statue and cause, of death were noted! Residence-at time
by censms tract.

Each census tract was classified sacioeconomicallyas'upper, middle, or
lower class based on; 1) mean oc4uPational leVel '2) median family inOMe;
3) median number of school years completed for persons 25 years or older; and
4), percentage of households with more th sin persons per room.

,

All census tracts were also classified as'being in the-hi modeiati),
or low atmospheric pollution, category based oft four indices: 1) spation
(mg/loo sq cm/day); 2) dustfall (tons/sq mile/month); 3)/soiling index

.(concentration of haze and Smoke per 1000 linear feet); and 4) 24-hour alilfUr
dioxide in parts per' million.

v
Wexpected the influence of-socioeconomic factors on mortality wag

obserVed, the relationship was especially marked for tuberculosis and Somewhat
for influenza and pneumonia. Death rates for respiratorydiseases in highly
Polluted areas were significantly-higher than those in moderately polluted areas
with, the exception of.bronchitis, emphysema, lling and bronchial cancer,

Far all respiratory diseases, the rates were allays highs, among-males,
than females, With the exception of lung and bronchial canoed., death rates
for other respiratFyydiseasee were higher in the nonwhite population than

. in the white, There was generally adireetrelationship between mortality
and pollution level from ages.25 to 75-years:

The following assumptions were made in planning and developing the study:
1) residence at timeof death wascharacterlstic of residentail environment

.

during much of.the person's lifetime; 2) measured pollution level in 1958-59
was representativelof the level during, the indirldual!e---- ffe.

D.

ti

Additional limitations discussed are: J)Asmoking factor was not Controlled;
21 the reluctance of American physiCiani to ascribe deaths to brondhitis and
.qemphysema; (There is a marked difference between mortality due to these:two
illnesses in Britian and the U.S.) and 3) other factors such as stress, diet.
and occupation which may be of critibal importance,,

Sour*: "The Nashville Air Pollution Study, Parts V, VI; and VII." by
L. D. Zeidberg,'R. Horton., and E.1,andau, Arch., Environ4 Health, e

. Vol, 154 August, 1907, pp. 214.4484
- -
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APPENOlx7p

Evaluation of Air Quality Activities,
1974-75,

and Selected Responses
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AIR QUALITY AOTIVITIRS 1974.45

44.

Rave your attitudes toward the air quality problem been influenced by your
participation in the conference and/or workshops during the pagt year? If
so, please explain. If not, were any previously held beliefs' reinforced?
Please explain.

"My attitude toward industry has been modified a bit because.in some
cases they2,do seem to be making an effort."

"Your conferences have beeri of great educational/value to me as a new
resident of this polluted area."

e
"I think my interest in the problem has been accelerated by the work-

. shopS'. Mir belief that Something has to be done toward solving our
pollution problems was reinforced." . ,N

"Only thatthe citizens must become moreiinvolved.q

NIA

0 0

II. Do you feel that you are prepared and willing to take an^aetive leadership
role in any community-based action to improve the air quality? What do you

4"'" think would be the most effective role for the citizens of the community in
order to improve air quality? !kw important do you think citizen particiPa-.4

ti-on is
iy

to the improvement of air quality? Do you have any specific plans
-x f9r working for improved air quality in.the coming year? If so, please

explain. ,..

.,

The Ohio Valley Environmental Council and, the Liang-Associatioe8
activities were mentioned by several respondents as their specif A c-
plans for working on air quality..

In addition, the following two comments are-representative:

'"To me, citizen participation in improvemerit of air quality is an
integral and important aspect, and I do,not feel that an ai*qua/ity
program can be totally successful without it."

M1

"I think citizen participation is most necessary: many things can-Ape_
accomplished by the Public, which cannot be accomplished by an
enforceient agency."%

1. 76
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III. There were some segments of the community who were tot represented by any

participants in the sessions. Do you think the lac of their interest and
participation will impede tha effectiveness of any etixen action that may
be planned? Are there any groups that you feel must e involved before
any improvement in air quality will be noted ?.

Communi:ty segments mentioned were:

local fraternal groups
medical grOups
more young people, especially from the College of. Steubenville

and Jeff Tech
- unions of local plants
- women's service 'club
- government officials

Considering the
the small group
group sessions?
the 1 and Ar day
explain;

last workshop at the hilZsop Community Center: do y u think
format is More productive for the participants than 1 ger
Was there any information, discussson, or activity d ing
workshop which you found particularly useful? If so, please

There was a slight preference for small groups. Most,felt they were
more productive for the participants, but-that large group sessions
were also needed to reach more community members.

The map activity igas very useful to almost all respondots. The local
statistics and discussion on determining health effects was also
mentioned. However, the lack of definitiveness in the data was
disturbing to some.

I
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V. If future attpmpts are undo
the Valley, what Suggestio
of such activities? Do yo
the community is useful in
(e.g., once a month for 4
information, make observa
participate in aZZ sesei

taken for community education about air quality in
do you have concerning the goals, formats, content

feel the expertise of a university or group outside
such activities? Do you think a series of workshops
months) that required the participanta to gather

ions and/or read material between seesion0 and to
8 could be successfully conducted in the community?

See text for discussi n of future activities.

VI: Additional' comments:

78
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