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QUANTITATIVE SITUATIONAL ANALYSIS: A PLAN-
NING TOQL FOR WATER RESOURCE MANAGERS

Prepared by Heather Johnston Nicholson and
Carl . Castore

The purpose of this report is: (1} To
provide an indication of the advantages to
a water resource manager of using what we
have called a Quantitative Situational
Analysis as a basic project planning tool.
And (2) to provide the water resource
manager with a straightforward method of
structuring and quantifving public input
into water resource management decisions;
Before proceeding, the special problem of
low risk-high consegquence technology is -

placed in theoretical perspective.

Introduction: Low Risk-iligh Consequence
Technology and the Water Resource Manager

Water resource managers today must
make decisions about large scale technolog-
ical projects. Programs for eneryy pro-
vision, pesticide control, transportation,
urban development, environmental management,
and others are large~scale technological
projects having wide impact on different
segments of society. The decisions and
impacts are variocusly international, nation-
al, regional, and local in scope. Such
projects are technological in that there
are intricate technical details to be re-
solved involving the uses of land, labor,
materials, and machines. These projects
have broad socilal consequences as many
di.fferent groups in society are affected by
the actions taken.

Several key problems involved with
such projects are: (1} there exist multiple,
conflicting eobiectives; {2) there exist sig-
nificant uncertainties about unknown future
events, preferences, and alternatives; and
(3) there exist diverse groups whose legit-
imate interests are often antagonistic and

unknown to each cther. As a result, long-

range planning is very difficult. The
evaluation of alternatives for decision
making on such projects must, realistically,
be viewed as an extracrdinarily complex
process and equally as much a socio-polit-
ical problem as a techno-economic problem.

Compounding the difficulties is that
in the past, such projects were almost
completely entrusted to the professional.
The professionals defined the problem, pro-
posed, analiyzed, and evaluated the alter-
natives, and recommended a course of action
which was generally accepted by some higher
authority. Questions are now being raised
concerning this traditicnal approach to
decision making. Large segments of the
public no longer wish to entrust such de-
cisions completely to the professicnal.
pemands are being made for increased com—
mﬁnication among government, industry, and
the citizenry. The technically trained
professional can no longer operate in a
vacuum, making decisions about large-scale
technological projects in an abstract,
presumably "obiective" way. Thus, such
"obijective® technigues as cost benefit
analysis can no longer be accepted as the
principal basis for decisions about large-
scale technological projects.

Instead of cost benefit analysis,
what is needed are technigues for evalua-
ting alternative systems, which (1)
explicitly identify which groups are
renefited and which groups are harmed by
each alternative system, and to what extent
each is affected; (2) can deal with impacts
which are difficult te guantify; and (3)
promote effective, constructive interaction
between the technical team (analysts, ex-
perts, decision makers}, and groups
potentially affected.
Social Choice

In the broadest sense, decisions about

large-scale innovation cannot be solved




objectively. There is no, and can be no,
nen-subjective means of defining what 1is
best for society.

The comprehensive model of decision-
making assumes that individual preferences
are at least in principle knowable, known
(Chipman, 1966, 1971;

That

and transitive.
Encarnacion, 1964; Fishburn, 1974}).
is, through the use of decision rules,

‘specifying majority rule as fifty percent
plus one, decisions can be made. llowever,
there are a number of problems with apply-
ing this conception of social choice to

the "real world."

understanding of voting behavior is highly

Political scientists’
developed. Through the use of multivariate
techniques and computer simulation they
have reached a high degree of accuracy in
prediction. Much of the improved power gof
these techniques has come from altering or
abandeoning assumptions that every citizen
votes, that every citirzen has a "complete
set" of policy preferences and that policy
preferences are uni-dimensionally transi-
{Campbell, A., et al, 1960, 1966;
Key, 1966; Pool, et al, 1964; Shatffer,
1872},

understanding of citizen policy preferences

tive.

In short, the political scientist's

departs substantially from the comprehen-
sive decision-theorist’s assumptions.
(Baver and Gergen, 1968; Thompson, 1%71).

A second problem is that citizen
preference is only the first step in a
complex process of decision making. The
relationship between societal preferences
(even assuming they are knowable and known)
and decisions made in political institutions
is anything but automatically iscmorphic.
Binding decisions are made in myriad
institutions, public and private. Identify-
ing the decision makers (individuals,

groups, institutions) is at least as prob-
lematic as determining how a decision is

reached.

The American political process 1s
described as decentralized, specialized,
pluralist and incremental. In a purely
descriptive sense, incremental decision
theory is more "accurate® than comprehen—
give thecry in accounting for social choice
in the United States. Comparative analysis
of policy-making in the American states
suggests strongly that choice is marginal;
the hest predictor of a state's expendi-
tures by policy area is its own previcus
expenditures. (Sharkansky., 19%6%, 1970;
Jacob and Vines, 18%71). The same phenom-
enon has been copiously documented at the
(Wildavsky, 1964; Key, 1964;

Incremental, more nearly

national level
Truman, 1951).
than comprehensive theory, then, approxi=~
mates empirical understanding of govern~

mental decisicon making.

A third problem is that decision'
thecry, to the extent it is formal rather
than substantive, may have serious short-
comings. Legislatures and executive
agencies, no less than other segments of
seclety, have vested interests {(Jones,
1861, 19798; Fenno, 1966; Johnston, 1972).
The statement, "Let the legislature decide
those issues which are clearly problems
of public geal-ordering,” often assumes
with astounding naivete that the legisla-
ture will act collectively, disinterestedly,
independently and publicly. Case studies
of legislative and bureaucratic decision=-
making show again and again the importance
of subject matter expertise in the (1)
relative influence and (2} value commitment
of decizion makers. In addition, the rel-
ative influence of groups may change from
issue to issue.

A fourth point is that decisions
about large scale technology systems are
most likely to he negotiated, either '
privately among planners and particular
interests, or publicly through a more



overt political bargaining process
{Cassidy, et al, 1973). Iin arriving at

a negotiated agreement, however, we must

be careful not to assume that the choice
problem necessarily has a rational solution.
That is, we must not expect that the result
of a negotiation process or any multiperson
game will necessarily meet a single ratio-
nally objective criterion. Examples abound
of situations where the preferences of the
different groups involved are so much in
conflict that no mutually acceptable solu-
tion exists and in which, consequently,

the cutcome will be determined arbkitrarily
or by chance. Further, it can be shown
that cbjectively rational behavior, which
could be inferred logically by analysis, in
fact can be collectively disastrous {(Howard,
1971).

Role of Decision Analysis

Even if there deces not exist an
objective means to Jdescribe a situation cf
choice, it is important to understand what
the preferences and risk porceptions of the
various groups are before making decisions
on large scale technological projects. For
example, if citizen values and risk percep-
tions are known, these can be used by
system designers to define relevant
alternatives and specify "policy spaces”
which are mutually acceptable to user,
developer, and planner--thus reducing the
waste of scarce resources.

Because the technological systems we
are concerned with inevitably involve mul-
tiple conflicting objectives, uncertainties
apout future events with high consequences,
non-stationary environments, and long range
planning horizens, the determination of
preferences for any individual or interest
group is complex. It is in precisely such
situations that a systematic analysis can
be most useful.

Among the effective technigques for

eliciting preferences are those associated

with decision analysis. Given the coopera=-
tion of a party to a decision, either an
individual or a homogeneous interest group,
the analysis permits them to sort out the
complex issues and to provide them with a
systematic ranking of their alternatives
which are consistent with their real pref-
erences. This provess can be very useful
for the persons for whom it is done and
for the planners and designers themselves.
I+ is certainly preferable te the alterna-
tives: no analysis or some haphazard
approach.

The use of the technigues of decision
analysis does not, however, lead directly
to a decision unless the party for whom
the analysis is done is, in fact, the
decision maker and has the power Lo act
according to his preferences., This is not
generally the situation in public large
scale technological projects: it is a
fundamental propositicn of pelitical sci-
ence that titular decision makers, cxegu-
tives in charye of a program for example,
generally can only choose among & very
limited set of alternatives which have been
mostly defined by others. Alternatives are
often developed for them and choices must
be made.

The contribution ¢f the decision
analytic approach is, rather, to define
important issues and establish a logical,
consistent framework for analysis by
parties interested in the problem.

Technological Development

Technological development can be
viewed in at least two ways. The tradition-
al view is that technological innovation
is a purposive search for better ways of
doing things. Sophisticated methods of
testing the purity of drinking water and
nassive dams to produce hydroelectricity
and water for irrigation are examples of
large development projects designed to

improve public welfare.




The question has been not so much, Are all
the consequences of this technology POSi~
rive?, as Are the obvious benefits of this
technology warranted in the immediate in-
stance by the economic costs? American
commitment to technological inncovation as

a positive means of achieving social goals
is evidenced by continued governmental in-
vestment in research and develepment. In
this positive view of technological davelop-
ment, one task of the administrator is to
keep abreast of technological innovation

in order to propese and implement improve-
ments.

Another way to view technological
development is to consider it in a balanced
manner: social choice involves both pur-
posive innovation and contrcl of undesir-
able consequences of technology. Water and
air pollution, once considered the socicty's

' are now varilables to

"price of progress,’
be deliberately incladed in a decision to
implement technology (paddario, 1%68; U. 8.
fouse, Technology, 1969). The balanced
view of technological innovation enormously
complicates the role of the governmental
administrator for a number of reasons.
First, in a market economy the
undesirable consequences of innovation are
thought to be the province of government.
Tt is natural that businesses will continue
to try to externalize their costs in crderxr
+o maximize profit. Governments, As pro-
Lectors of the public health and welfare,
are charged to anticipate, regulate and
control any deleterious consequences. This
is an especially difficult situation for
the political decision-maker because it
implies respensibility without necessarily
conferring means of control {(Gregy, 19723 .
Second, the incentive and the best
information are both on the side of the
innovater. In a market economy a full
scale assessment of technology prior to its

implementation is the exceptiocn rather than

the rule. Though drugs, pesticides and
new peint-sources of water pollution are
subject to prior regulation, most innova-
tions are not. If phosphates are found
to be efficacious cleaning agents, deter-
When it

turns out later that rivers are covered

gent manufacturers use them.

with fpam and the eutrophication of lakes
has been hastened, public cutrage is
focused upon government. Though manufac-
turers of aerosol cans have an incentive
to determine that the propellants they use
are not immediately toxic to humans, it is
left to unaffiliated scientists to discover
that f£luorocarbons deplete the ozone layer
and to public opinion processes to dis-
courage the use of flourocarbons as
propellants. In short, the intended con-
sequences of technological innevation will
continue to be far better understood than
secondary, unintended and deleterious con~
sequences. Businesses will continue to
innovate in response to public demand,
leaving governmeonts to cope with public
outrage at the unintended consequences.
Whether viewed from the positive side
of achieving social goals, or from the
negative side of controlling undesirable
consequences, there is reason to view
rechnological development as a process
reguiring restraint and direction. At the
very least, politicians and administrators
need to take a balanced view of the innova-
tions thoy themselves propose. That is,
innovation undertaken at public expense 1s
not for profit put for the "public inter-
est." And approximating the public inter-
est requires that all the consequences of
technology be assessed-—a proposition much
easier to assert than to accomplish. Even
the best efforts at prior assessment of
technological innovation are hampered by
risk and uncertainty.

Risk and Uncertainty

Tnnovation entails risk. There is




always the possibility that the old way of
doing things is better than the new way.
In earlier times the impact of innovation
was likely to be local, manageable and
acceptable. 1In a technologically sophisti-
cated age an innovaticn may entail sweeping
scale and unmanageable or unacceptable con-
sequences. For example, one certainly does
not design a nuclear power plant in order
to have a core meltdown. Rather, precau-
ticns against the catastrophe are enginecered
into the design for the plant. Excellent
engineering diminishes but does not elimi-
nate the possibility that a core meltdown
will occour. Like the nuclear power plant,
large scale projects of technological
development often entail very low (one
hopes) probabilities of disastrous conse-
quences. The core meltdown is an example
of a known and therefore theoretically
manageable conseguence of a large scale
inpnovation. 'Though it is very difficult to
measure the probability, protections are
designed into the system. There is alsc a
risk of completely unknown or unanticipated
consequences which are not designed into
the system. Limitaticns of present scien=
tifie knowledge and synergistic effects of
technological innovations considered only
separately, are two sources of unknown or
ananticipated risk. Again, one hopoes that
the risk from unanticipated sources is very
small indeed. But 1f it is difficult to
assign probabilities to known risks (core
meltdown), it is more difficult to assign
probabilities to risks yet unnamed (Winklex,
1967; Selridge, 1973).

The problem of risk is complicated by
the problem of uncertainty in large gcale
innovation. Uncertainty is a theoretical
problem of measurement. The problem of
uncertainty is the problem of assigning
probabilities to events in the absence of
empirical and historical data. For example,

a reasonably acceptable measurement can be

made of the risk of driving an automobile
on an interstate highway, based upon
several years' accumulation of highway
accident statistics {e.g. Starr, 1969).

Mo such data base exists for assessing the
risk that a nuclear power plant will expe-
rience a core meltdown or that a major

damn will brezk in two, flooding the valley
below. And given the disastrous nature of
the conseguences, no one would hope for an
adequate historical basis. Decision ana-
iytic techniques can be and have been used
to assign probability values to undesirabie
conseguences in the face of uncertainty
(Rasmussen, 1973; Gilette, 1973, 1974;
Fairley, 1975; White and Hsas, 187%). At
best such measurements are scphisticated
conjecture subject to controversy. If
there is no controversy among the relevant
scientific and technical communities, if
all agree what the consequences are and
agree on a range of probability of those
consequences~~then the political decision
maker may be justified in proceeding as if
there were no problems of uncertainty.

More often than not, however,
decisions to innovate are made in a context
of scientific and technical dispute, where
disagreements among technical experts in
the same discipline, between one discipline
and another, between experts directly in-
volved in the project and outside experts
are common. The political decision maker
is left with determining whom to believe
and to what degree.

Risk and Benefit

our society is not a risk-free society,
nor do we desire it to be. It is generally
necessary to accept some risk to galn some
henefit. Foxr the political decision maker
a difficult problem is that in large scale
innovationg the risks and benefits rarely
acerue to the same groups in the society.
A central guestion is who is to bear the

rigk and who will gain the benefit.




Often, the benefits are identifiable,
firancial, and assignable to specific
groups, while the risks are diffuse, un-
measured, potential hazards to health,
safety and survival. Because of this the
governmental official is under special
obligation to consider technologlical inno-
vation from a balanced perspective: (1)
te consider risks as carefully as benefits
and costs and (2) to lock beyond the evi-
dence of benefits, costs and risks presented
by vested interests, to diffuse and uncer-
tain risks, costs and kenefits accruing to
the unrepresented.

2+ the risk of infinite regression,
one further caveat is in order. Preguently,
technology is equated with hardware-—-
machinery with identifiable physical char-
acteristics. But innovations need not be
hardware to entail positive and negative
congeguences for society {Spence and John-
1973).

program budgeting, models of technology

SON any planning tool, including
assessment, and the “Quantitative Situation-
al hnalysis" recommended here, is a tech-
nology. Its use therefore entalils risks,
penefits and costs to various groups in the
séciaty.

puantitative Situational Analysis

Public managera of water resources
are reguired to consider the copinions of
citizens in reaching decisions. Many de-
cisions to innovate--—-apply new standards of
water guality, build a new sewage treatment
plant, develop recreational uses of water,
or use new monitoring procedures--have ai-
rect impact on some citizens and indirect
impact on others. Yet “public opinion®
seems often to be conflicting, amoxrphous,
or even nonexistent. The problem for the
water resource manager is to gather infor-
mation on public attitudes in such a way
that it can be meaningfully incorporated

into the process of decision.

In addition to the legal mandate,
there are very good reasons for seeking
citizens' opinions early in the decision
process. The remedies forﬁally available
to citizens, such as public hearings and
litigation, often cccur gquite late in
the process of decisicon, when sunk costs
are considerable. JFngineering studies,
selection among the viable alternatives,
and time and effort of public and private
employees mean heavy investment in a par-
ticular decision hefore citizens have an
opportunity to express their preferences.
In three cases studies performed in con-
junction with this report, citizen opinion
was found to have guite different impacts.

The giting of a nuclear power plant
iz a classic case of the problem of "sunk
costs.” Citizens organized to oppose the
site after alternative gites had been
eliminated and after the technical particu-
lars of the plant had been established
{(Appendix A). larlier attention to the
concerns of citizens might have avoided a
protracted process of litigation.

Tn the case of a plan by the Air Force
to dispose of Herbicide Orange, a contami-
nated lot of the common herbicides 2, 4D
and 2, 4, 5T, public input was assiduously
avoided in the early stages of planning and
testing. The plan was to broadcast and
then plow the herbicide beneath the soil
When leocal

media learned of and reported the plan,

of U. 5. yovernment land.

public reaction was immediate and hostile,
leading to cancellation of this option for
disposing of the herbicide {(Appendix N}.

In this case secrecy backfired. The
opportunity for a halanced, accurate report
of potential (slight) risks was missed by
military officials. Instead, when the plan
became public, it was seen as 4 plot to in-
fiict great hazard on the area's citizens.

Moreover, the planners had given little




consideration to compensating the area
citizens for the small but non-zero risks
they would be incurring. That is, no

benefits were offered the particular citi-

zens at risk. The whole country would
ostensibly benefit from final disposal of
a troublesome chemical; but the whole
country was not taking the risk. Antici-
pating public reaction might have made the
plan, defensible on technical and cost
bases, a politically viable option.

In the cases of the nuclear power
plant and the herbicide, public opposition
came late in the process of decision. The
third case presents the water rescurce
lack

of local public interest and concern. The

manager with the opposite problem:

naticnal Safe Drinking Water Act of 1974
mandates more stringent standards for
drinking water purity. Yet in three Indi-
ana cities very few citizens expressed
concern for the safety of drinking water
(Appendix M). Mest judged the guality of
water by such aesthetic variables as color,
taste, and hardness, and simply assumed
the water was safe enough. The absence of
public concern in this case would lead the
water resource manager to be wary of rec-
ommending expensive charcoal filtration
systems without first implementing a pro=-
gram of public awareness. Resistance to
higher water bills could be inferred from
information on public attitudes. In all
three cases information on public attitudes
could have contributed insight to planners
and managers.

Quantitative Situational Analysis as an
hid to Planning and Evaluation

To be of genuine use to water
resource managers {rather than merely per-
functory performance of a legal mandate),
information on pubklic attitudes must be
gathered in a c¢lear context. The system-—
atic case study provides such a context.

To distinguish it from other forms of case

study, the type of analysis here is called
a quantitative situational analysis {QSA).
By treating an innovation as an opportunity
to assess and predict the response of pub-
lic officials, intensely interested groups,
and the general public, the water resource
manager has a valuable aid to decision.
Systematic analysis before a decision has
the added advantage of establishing a firm
foundation for post-decision evaluation.
Frequently, evaluations must be made with-
out a firm base of data, after the fact.
Moreover, a systematic analysis of the
consequences of one case of inhovation c¢an
be instructive in other related decisions.

Many aids to decision help to organize
and simplify the subsgtance of a decision.
Traditional cost/benefit analysis is the
most familiar of these. In a cosi/benefit
analysis the set of decision-makers is
given and it is the decision which ig seen
as complex. By seeking a single best solu-
tion, the cost/benefit analysis aszumes
that the costs and benefits are spread
equitakly over the whole society. From the
perspective of the water resource manager,
there are several problems with traditional
cost/benefit analysis as a single aid to
decision.

First, the manager operates in &
socially and politically complex setting.
The precess by which a decision is reached
and implemented may be as complex and dif~
fuse as the substance of the decision to
be made. A single manager of water re-
sources rarely is in a position to make
and implement a decision to innowvate.
Rather, the authority is divided among per-—
sons in an agency, among agencies at the
local or state level, between state and
federal officials and so on. Implementation
depends upon the enthusiasm, or at least
acquiescence of public agencies, businesses,
and citizens whose behavior or situation

is to be changed by the innovation.




2n aid to deeision which helps to organize
the political complexity surrounding a
decision can put the decision in an
appropriate perspective. Traditional cost/
menefit analysis is less helpful in this
regard, since it assumes that a given set
of decision-makers have the capacity to act
unilaterally.

The second problem with traditional
cost/benefit analysis is that it assumes
cogts and benefits are egually distributed.
Yet in the real world some people are bene-
fited and others are adversely affected by
an innovation. The distributive nature of
henefits, costs and risks is the source of
much of the social and political conflict
which accompanies innovations in water re-
socurces. In the herbicide orange case, for
example, the assumption that the "public
interest" might be served by burying the
nerbicide in Utah was challenged by vocif-
erous opposition from local groups. An
understanding of the distributive impacts
of costs, risks and benefits accruing from
contemplated innovation may be critical to
efficacious policy-making. As a decision
aid, the systematic case study (QSa) can
assess distributive impacts and suggest
effective recompense to groups adversely
affacted by proposed innovations.

The third problem with cost/benefit
analysis is that it frequently assumes
onniscience on the part of the analyst or
manager. It is assumed that anyone fami-
liar with an innovation can think of all
the likely conseguences of the innovation,
weigh them appropriately, and incorporate
them into an analysis. Hypothetical role-
playing, putting cneself in the position of
someone positively oxr adversely affected,
can help to anticipate resistance or sup-

port. PBut to be reliable, people's

lose from an innovation must be gathered

dirvctly——by asking then.

It is tco much to ask of a water rescurce
manager that hc or she be competent in the
technical and organizational aspects of
the position and alseo be so flexible in
values and so broad in perspective as to
anticipate the likely reactions of all
affected groups. A technique which as-
sesses likely reactions empirically is
therefore more reliable than cost/benefit
analysis in anticipating support for and
resistance to innovation.

Designing a Quantitative Situational
Inzlysis: The Qualitative Stage

Most managers of water resources
operate in a socially and politically
complex environment. Yet most planning
aids are primarily technical or mechanical
in nature. The guantitative situational
analysis is a planning tool which goes ba~
yond the technical to organize the social
and political dimensions of water resource
management.

Establishing boundaries of the situation.

Defining the parameters of any case study
involves judgement and selection. A case
gtudy is always a case study of something:
a problem, an innovation, a hypothesis.
By definition a case study is a single
instance of a larger class of events.
Establishing the boundaries of the case to
be studied is therefore not automatic.
The boundaries depend upon the analyst's
determining what the case study is of,
what information is needed and appropriate.
Establishing the boundaries of a situ-
ational analysis may be more or less dif-
ficult (and more or less arbitrary).
depending upon the problem to be investi-
gated. An analysis of a series of decisions
leading to building or not building a larger
sewage treatment facility in a particular
community, is falrly clearly bounded
geographically and in time. An analysis
to determine whether drinking water for an

“area or state is "safe enough” requires




considerably more judgement to establish
the boundaries. 7The three yuantitative
situational analyscs performed in conjunc-
tion with thig report~-the nuclear power
plant, Herbicide Orange, and the safe
drinkiﬁg water cases--had a largely theo-
retical orientation. Specifically, studies

were performed of social and political

processes of decision about technologically

complex innovations with low probabilities

of disastrous conseguences involving water

resources. The several underlined phrases
each contributed to the identification,
selection, and boundaries of situations to
be analyzed. The manager of water resources
ig likely to adopt a more practical rather
than theoretical orientation. Indeed, the
topic for study may be obvious tc the water
resource manager. Some guidelines are then
needed to design and perform the analysis.

Chranology of events and decisions. A

carefully detailed list of events and de-
cisions leading to the current situation
can be valuable in determining appropriate
parameters. XA decision to consider a new
sewage treatment plant may be prompted by
an event as definite as a statutory change
in the required quality of effluent or as
gradual as an increasing population over-
taxing current facilities. Two examples
will help to make clear the purposes of a
chronoclogy.

Chronolegy in Safe Drinking Water. The

passage in 1974 of the federal Safe Drinking
Water Act (SDWA)
policy on the safety of drinking water. As

formally altered national

with most legislation, nothing happened
immediately to alter the safety properties
of the water being delivered to citizens
across the country. The needed chronology
begins with passage of the Act and continues
to the present, or until local supplies con-
form to new standards. There are many

events and decisions between.

Since drinking water is actually
delivered by private and municipal compan-
les, the analysis must include one or more
particular local areas. The water resource
manager in Indianapelis has no direct in-
vestment in the compliance or non-compli-
ance with the dct of water supplies in
Albany.

focus on decisions and events of particular

The chronology should therefore

importance to Indianapelis and Indiana.
Since the legislation specifies that the
(FPA)} will

promulgate interim and final standards,

Environmental Protection Agency

the target dates for these standards (espe-
cially if met by EPA) are important events
in the chronology. The legislation also
specifies that states are to take over pri-
mary enforcement from the EPA Regional Of=-
fices, upon submission of an acceptable set
of primary standards. (See Appendix M).
The date of acceptance of primary enforce-
ment by the state, and events, negotiations
and decisions leading to it are also impor-
tant inclusions in the chronology. Notice
that the third level of analysis, the state,
has been added to the federal and local
levels as an important focus of study for
the situational analysis. A combination

of statutory provisions (SDWa), logic (only
ilocal companies deliver water), particular
interest (Indianapolis rather than Albany)
and the authority to affect the decisions
{state is included because it will presume
ably take over primary enforcement and is
aiready involved in testing samples and
certifying water delivery systems), deter-
mine the preliminary boundaries of a
situational analysis. Federal, state and
local legislation mandating changes in
water resourcesg policy are common sources
of impetus for innovation. And freguently
a QSA can assist the water resource manager
in deciding how to respond to legislatively

mandated changes.




Chronology in Herbicide Crange. The

plan to dispose of Herbicide Urange by
burying it in Utah is different in a number
of respects. The plan was one of saveral
being considered at the time by the Alr
Force and as such had no formal legislative
impetus. Most of the planning and investi-
gation were internal to a single, though

complex, organization. Fairly elaborate
plans had been developed pricr to the con-
sultation with state officials, in part
because alternative sites and methods of
The

have invcived all the

disposal were also being considered.
QSA might, of course,
alternatives for disposal being sericusly
considered. Under constraints of time and
resources, a detailled study of the single
alternative (burial in Utah) was chosen
over a less detailed study of all the op~
tions. Such choices of scope are endenic
to performing guantitative situational
analyses.

Developing @ Chronoloyy. For the water

resource manager, developing a chronology
of important events and decisions may be
ag simple as sorting through documents

readily available. More frequently, per-
haps, some investigation is invelved.
1 lists

developing chronologies.

Taple sources of materials for
The list is meant
rather than exhaustive.

The

to be suggestive,

The sources are of two kinds. first

kind relates directly to the situastion

under investigation. Pertinent statutes
and administrative directives at local,
state and federal levels are at once events

in the chronology and zources of further
information. Other governmental documents,
including testimony in hearings on legisla-
tion, Environmental Impact Statements or
thair eguivalent, government organization
charts detailing asuthority for decision-
making, press releases and news stories,
articles in trade and technical periodicals,

and engineering or other technical reports
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all are likely scurces of information for
compiling a chronology.
The

secend kind of source can assist

in locating the first. <Case studies or

general studies on appropriate topics al-

ready performed by others can be valuable

in focusing the (QSA. For cxample, a study
of a decision to expand waste treatment
facilities in a distant community may al-
ready have detailed pertinent events and
At the

such studies provide background on

decisions at the federal level.
least,
the kinds of issues involved and on the
sources of active support and opposition
which might be anticipated. The libraries
of Water Rescources Ccuncils in the fifty.
states are good places to find such related
studies.

Conceptualizing the situation: structure

A chronology is
The

next stage of anelysis uses the chronclogy

of autherity and impact.

simply & list of decisions and events.

and other sources to give shape to the con-
text of decision. The first step is to

generate an "organization chart" of those
with formal authority for decisions. 1f
the chronclogy has been reasonably well

developed, much of the organization chart
is readily apparent. The organizaticnal
chart for the QSA on safe drinking waterx
is presented in Figure 1. Generally, if
the major decisions are known it is also
known who {what legislative bodies,
governmental agencies, private companies,

and so on) made the decisions. Regin by

making o list of the political institutions

and agencies with some formal authority

{or power) over the relevant decisions.

Expand from a list to & chart by specifying
levels of government and formal relation-
ships of one institution oxr agency to
ancother. It may be like solving a puzzle
to identify what agencies have authority
over drinking water supplies, as distinet

from recreational uses of water, sewage




Table 1

WRITTEN SOURCES FOR DEVELOPING A
QUANTITATIVE SITUATIONAL ANALYSIS

Sources specific to case

under analysis

Statutes and ordinances

Administrative directives

and procedures

Testimony in hearings

Environmental Impact

Statements

Engineering Studies

Records of court

proceedings

Press releases and

news stories

Articles in trade and

technical periodicals

Organization charts of
governmental departments

and agencies
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General sources

Case studies on related
innovations in other areas
{Often available from water
resources council libraries

in the 50 states).

Articles in Congressional

Quarterly, National Journal

and other pericdicals dealing

regularly with pelicy issues.

Articles in trade and

technical periodicals.

Bocks on interviewing,
guestionnaire design, and

other survey research procedures.




FIGURE 1
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treatment and ambient water guality.
hoain, some selection and judgement are
involved. The boxes around "Water Pollu-
tipn Control Branch” and "Water Quality
and Standards Section” in the chart for
Indiana (Figure 1) are in dashed lines,
indicating that these agencies were not
studied directly. Parallel agencies in EPA
and EPA Region V are simply omitted from
the figure. Clearly, there is considerable
relationship between ambient water yuwality
and the safety of delivered drinking water,
especially when the drinking water is drawn
from & surface source. Similarly, the
effectiveness of sewage treatment upstrean
may affect the quality of delivered drink-
ing water downstream. In the Q8A periormed,
the decisional structures surrounding both
ambient water guality and sewage treatment
were eliminated from direct study. Given
a slightly different focus, for example
the impact of ambient guality on delivered
water, it would have heen vital to ingciude
these decisions and the institutions with
authority to make them. 8ince our focus
was on perceptions of the safety of drink-
ing ‘water, the variable of ambient water
guality was included only by selecting for
study one local supply with a surface water
source and two with (presumably naturally
gafar) ground water scurces. Wherever
posgible, it is preferable to limit the
scope of the situation to be studied by
deliberate choice, rather than by accident-
al omission. In this way, the omitted
agencies can be incorporated later if neces-
sary: or their impact can be determined

indirectly, (as by including ground and

surface supplies in the local areas studied).

That there are likely to be errors,
omissions and unknowns in specifying the
formal relationships of authority is one
good reason for going beyond this stage of
analysis to the interview stage. In an

interview an official can say immediately

that, though the title sounds appropriate;
he or she is concerned with an utterly
different (and from the perspective of

the analysis, irrelevant) aspect of policy.
Even creating a chart of formal authority
can be instructive, however. Though the
0SA's reported here werse performed by aca-

demic "outsiders," the water resource
manager who performs such an analysis is
quite likely to appear on the chart. The
exercise of generating the chart may give

a better perspective on the responsibility
for and authority over the problem or inno-
vation at issue.

The next step is to expand the chart

of formal authority by incorporating

auencies, institutions, groups and individ-

uals with some informal authority or

advisory function with respect to the

iecisionsg Figure 2 presents an expanded
version of the formal chart for drinking
water at the federal level, incorporating
the groups who exercised informal or ad-—
vigory functions in the decision to pass
the Safe Drinking Water Act. The sane
sources useful in pre?aring the chronology
(Table 1) are useful in identifying inform-
al and advisory decision-makers. ¥or
example, most of the groups in Pigure 2
either testified in hearings on the SDWA,
or filed reports which were menticned in
the record of the hearings. The list (or
chart) of groups, agencies and individuals
must be considered especially tentative
prior to interviewing. For example, a
decision maker may well feel constrained

to reflect a dominant interest in the
community, even if no one representing that
interest has contacted him or her directly.
guch percepticns of constraint are more
likely to emerge in a carefully structured
interview than in the "imaginative" and
“library" stages of analysis 80 far de-

saribed. Almost invariably, informal
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suthorities who have not come to light in
written accounts will be mentioned in
interviews.

The chart is expanded further by iden-

tifyving institutions, groups, and ageng¢ies

with appellate autherity in the decision

progess. This amounts to specifying where

the decision will be (was} made if some
groups are {were} sufficiently dissatisfied
with initial decisicns that they attempt (ed)
to change the locus of decision. Litiga=-
tions; appeals to governor, prasident or
local chief executive officer; and lobbying
for legislative change are freguent chan-
nels of appellate authority. Oecaglonally
a gquantitative situational analysis is an
ex pest facto investigation of & completed
decision process. To be of use Lo the water
rescurce manager, the (SA is more likely to
pegin while the final outconme ig stili in
doubt.

helps to insure that agencies and officials

Specifying appellate auvthority

who may in the future affect the final out-—
come are included in the analysis. Case
studiss of similar innovatlons are & good
source for identifying institutions with
appellate authority.

The next step in the analysis is to

expand the organization chart once mere by

incorporating groups and citlzens who are

not dirsctly involved in the process of

decision but who are or might consider them-

selves tc be affected by the decision.

Often these groups and unorganized citizens

can be defined geographically. In the case

gstudy on drinking water three Indiana cities
had been identified for intensive study.

The consumers served by the three water
delivery systems under study were, rather
obviously, "affected citizens". It is
they whese water was percelved to he safe
or unsafe; they who might have to pay in-
creased water bilis for technological
innovations or new testing procedures to

make it safer. In the herbicilde case
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study defining “affected gitizens" was
nore problematic. It might have been
assumed that since the herbicide was to be
disposed ¢f on anpopulated federal land,
no citizens were affected. This assumption
of "no affected citizens” would have been
difficult to defend on technical grounds,
since absolute containment of the herxbicide
on federal land could not be assured.
aerial drift and slow contamination of the
water table were slight but conceivable

The

assumption of "nc affected citizens" is

risks associated with the plan.

even more difficult to defend on political
grounds. When the plan became public it
was reported, and apparently perceived by
citizens as a threat to the whole state of
Utah. That is, "Utah was being used once
more as a convenient federal dumping
ground.” In performing a quantitative
situational analysis it is well to bhe as
inciusive as possible in anticipating citi~
gzene likely to consider themselves affectad
prbitrarily

deciding that no citizens are affected de-

by the decision or innovation.

feats the purpose of the analysis.

n addition to geographic definition
of affected citizens, other pertinent
variables are ecenomic, occupational and
ideclogical. For example, poor oitizens
might be more reluctant to accept higher
water bills than those relatively well fo;
those who act in capacities related to an
inpovation way have more information on it
and thus perceive themselves to be direct-
iy affected while others do not; and actilve
environmentalists or political party
leaders may have more interest in poliey
change and thus more clearly developed
attitudes toward proposed innovations.
Onee more, the definition of affected citi-
sens should be considered preliminary.
Those who conslder themselves to be
affected cannct always be anticipated from

the armchair. Many can be anticipated by




Whom is the

Who will
behavior
What
citizens and groups will incur some risk

asking such guestions as:
innovation intended to benefit?
pay for it? Whose situation or

will be altered by the innovation?

and/or cost if the innovation is implemen-—
ted?
and

Tdentifying conseguences, issues

concerns. The organization chart has now

been completed on a tentative basis. It
organizes decision-makers and affected
groups structurally by identifying feormal
and informal relationships. The next stage
of analysis seeks to define the value space
in which each decision-maker or group of
citizens perceives the decision or innova-
tion. For convenience, those actively
envaged in some aspect of the decision
process e.g., governmental agencies or
cfficials, private businesses, or their
representatives, organized interest groups,
or their spokespersons--will be called
“direct participants.™ Members of the pub-
iic whe do not directly participate in the
process but who are or may consider them~
selves to be affected by the innovation
will be called "affected groups." The
object of this stage of the analysis is to

perform a cost/risk/benefit analysis from

the perspective of each direct participant

and each affected group.

The first step is to identify as

accurately as possible what the issues and

concerns are of the direct participants and

The traditional cost/

affected groups.

benefit analysis assumes that all parties
ta a decision have a "complete set" of

preferences concerning a decision to inno-
vate. In the empirical world this fre-
gquently is ncot the case. Consider once
again the expansion of the hypothetical

sewage treatment facility. A water resource

LY

manager may see the plan primarily as
new facility required to meet mandated

effluent standards.” One city councilman
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may see it primarily as “an opportunity te
acguire federal matching funds, bringing

T

new monay and jobs to the area," while a

second councilman sees “another vote on a
bond issue following closely upon the more
¢ritical school bond issue.” A local con-
struction firm may see it primarily as "a
£3 million contract." A citizen who has
lived in the community for twenty years may
see it primarily as "an expensive facility
to treat the wastes of residential and

for which T am going

That

industrial newcomers,
to have to pay.,"” and so forth. is,
decision participants and affected groups
have quite different perspectives on an
innovation, depending on their situations,
level of information, and perception of
how the innovation will change things.

The same sources (Table 1) used to
develop the chronology and the organiza-
tional chart can be used to develop a pre=-
liminary list of issues and concerns.

Table 2 presents the groups and individuals
who testified in the U.5. Senate on the
Safe Drinking Water Act, categorized by the
types of issues and concerns they discussed
in the hearings on the bill. Table 3 ex-
pands upon Takle 2 by incorporating the
analyst's concerns (that is, the hypothet-
ical water rescurce manager performing the
0SA) and those of the general public as
nearly as can be anticipated at this stage
of analysis. For completeness, the tables
should include all the governmental agen-
cies, other direct participants and
affected groups identified by the final
organizational chart. 1In Tableg 2 and 3,
for example, state and local officilals
and interest groups are conspicucusly ab-
sent. They are left cut here solely
because the table would become rather cum-
bersome for illustration.

Preparing a table such as Tables 2
and 3,

affected groups are arrayed by the issues

in which direct participants and




of yreatest concern, Ccan serve several
purposes. The most obvious is that the

degree of overlap of concerns is readily

apparent, If all grouvps see the innovatlon
as raising approximately the same ismgucH,
there may be considerable room for negotia~
tion. On the other hand, if governmental
decision-makers see the innovation in

fundamentally different terms from organized

interest groups, opposition to ordinary
processes of decision may be anticipated.
Notice from the definitions at the bottom
of Table. 2 that groups often have gpposite

positions on shared concerns. Several

groups considered the question of informing
or not informing the public when water does
not meet federal standards an important
izsue. But EPA and the National Association
of Water Companies were opposed to notify-
ing consumers routinely, while the Center
for Responsive Law and the Natural Resources
Defense Council favored routine notifica-
tions. The table categorizing the issues
of concern, whatever the position, serves
1o highlight the issues or variables each
direct participant and affected group

considers most important in arriving at a

position on the innovation.
To ‘illugtrate further, including the
analyst's concerns in the table zan point
cut ths relative "acceptability"” of his
It should be readily

apparent that exclusive emphasis on Cost

or her perspective.

and technical considerations is too narrow
a base from which to launch a successfiul
irnovation. The analyst performs the QB5A
partly to discover whether his or her
initial perspective is "appropriate" as
seen by other direct participants and by
affected groups.

There is a lack of overlap (Table 3)
between the concerns of direct participants
and those of affected groups {consumers of
drinking water in general and in three
Indiana cities).
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The lack of overlap was confirmed in
itnterviews but was suggested by comments

in the hearings on the Safe Drinking Water

hot, reforences were made to the

lack of public

Fredquent
attention to the safety of
drinking water. And these comments were
participants with quite

That is,

made by direct
different perspectives on SDWA.
citizens were not simply discounted as
apathetic by one official with & clear
Rather, citi-
by those

benefit from public apathy.
zens were described as apathetic
who stood to gain and to lose by an unin-

terested public. DMoreover, many of those

who testified were presumably in a good
position to know about levels of citizen
interest and awareness. That the safety
of drinking water is a non-issue for many
citizens, and that thelr interest in
drinking water is other than safety,
therefore became a working hypothesis,
incorporated into Table 3. The "experts”

can, of couxrse, be wiong. For & major
innovation the (SA should prebably be
carried to the interview stage so that the
response of direct participants and
affected groups can be measured and a
gquantitative analysis can be performed.
The necessary materials have now
been accumulated to perform & guatitative,

or descriptive, cost/risk/benefit analysis

for several of the direct participants and

affected groups. (Toe little will be
and groups

The

known about some participants
to enable a confident assegsment.)

analysis of each direct participant and

paragraph or two, specifying the relative

degree of authority for the decision

{(organization Chart), the primayy issues

of copcern (Table 3), the positicn on

and putting these
the

each of these issues,

things together in an intuitive way,

likely support of or opposition to the

proposal innovation.




TABLE T:
Issues and Concerns of Divect Participents Testifying on Senste Heacling ou Safe Drinking Warer Act

Federal Standard
Setting: Surface

sndfor ground Technical Public Loevel of Testing
gouYCos Aspecty Riek input enforcenint
Comperoller wvereral X o T -
¥.5. Enviroumentel Prorection
Agency X X X X
U.8. Departpent of Agricelture X X - — X x.
Resources and -onomic
Development Divisiosn, GAC 3 X X X
Representative Hobinson (R NY) X
Johnsen, Qiv, of Sanltary Eng.,
KY,
Senator HWalter Huddleston (D KY) X X _ X

Center fovr Pesponsive Law

{Hader) X X b X £ X
League of Woren Vorers X X h X X X

Nagionusl Water Well Association X X X X
amstican Hater Works Assceciaticn X b3 X x X X

American Academy of Environmen—

tal Frpinects X X X X X
Naturgl Rescurces Defense Coungil X X X X X X
Conference of Stare Sanitary

Engineers X X . X % i X
Hatlonal Associatien of Water -

Locpanies X X X
Hatiopal Water Supply Improve-

pent Associstion £ X : X X X

& definition of each of rhe categories follows:

Pederal standards Is the guestion of whether the federal povernmont should establish and enforce rrandaras for
intragtate water supplies. Alse at issue 1s whether federal regulatfon should be contined to surface sources,
or include grovndwater soprces as weil.

Technieal aspects include the parsonnel avaflability and training, collectlon, survelllance, and testing of samples,
certificecion of water suppliers and otiicr such procedural cr operstional factors.

Risk i® the realization snd/or policy towards the threat of dlscase ot sickness or death due to contanination of the
water supply by chemicals, bucteria, or radioactive substinces, including tie relative risk from surtace and
groundwater gupplies. It could be stated that thers I8 an fmplicit realizaelon of risk due to the mere fact that
these proups have volced their concern. But, many groups consider this one of thelr malor issues or the major
{asue shile other groups are more interested 1o ancther category.

Public input s the particlpaticn from the general eitlrzenry that is wanted or not desfred. Yublic faput alse
isvolves the question of how much te inforw the public as to the condition end/or non-cowmpliance of the water
sewples in view of the nutional standards.

Level of enfercement fnvolves the guestion of which governmentel level shall be responsible &nd accountabie for the
enforcoment of the standards--gsrate, federal or locel or & combination.

Testing problems invelve the questions of what to teat for, how much, whot the levels should be. The questiund of
riek is In this instance impliicit as one musr cvnluate the costs vs. benefics from tesfing one substance and not
another.

Cogt can be elther the cost of implecenting the programs as to enforcement acd testing onm the state and local lavels,
or the financing of resesrch, trairing, and local and direct gronts te woter suppliers.
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The analysis should alse include the

participants and groups which generally

share the perspective of the one under

analysis; and the participants and groups

with conflicting perspectives and pogitions.

Having performed these separate analy-
ses, the water resource manager is now in
a position to reflect upon the need for
further analysis. If all direct partici-
pants agree what the costs, riske and
henefits are of the proposed innovation
{shared value space) and agree that the
putcome is pogitive (shared positions on
issues) and if affected groups are actively
supportive or generally predisposed toward
the innovation, it may be "safe” to stop
analysis at this point and proceed to
implement the innovation. If the picture
ig mixed e.g., conflict among active par-
ticipants with considerable authority, or
conflict between governmental authorities
and organized groups of citizens, or insuf-
ficient information to perform a cost/risk/
benefit analysis for affected groups--it
is wise to proceed at least one step fur-
ther with the analysis before making a
definite decision to proceed with, alter,
or abandon the innovation.

in either case, the water resource
manager who has performed a (S8A to this
stage has an improved perspective on a pro=
posed innovation. For example, do those
whom the innovation ies intended to benefit
seem to agree they will be benefited? Are
there unanticipated ilssué&s, or sources of

opposition? If so, is an alternative
innovation less likely to encounter oppo-
That is,

participants and groups be compensated?

sition? can adversely affected
Or might an alternative site, or set of
standards, or technical options meet the
objections of those adversely affected?
Was the analyst's initial perception of
the costs, risks and benefits of the inno-

vation "accurate® or “"appropriate" as others
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see 1t? Why? How? I8 general avarenessg
of the innovation and its Intended bene-
fits "correctly” perceived? Are the costs
and risks well understocd? That is, is &
campaign of public awareness needed?
Might the analysis itself be of usge to
other direct participants (especially
governmental decision-makers)? These
kinds of guestions, important in making
defensible decisions on innovation, can
be asked and answered with more confidence
after performing at least the initial
"library", or "gualitative” stage of a
guantitative situational analysis.

Performing a Quantitative Situational
Analvsis: The Quantitative Stage

A major consideration at this point
detail,
and scope) which will be required to reflect

is the level of information {(amcunt,

the positions of the direct participants
and the affected groups. For certain

limited purposes it may be that the initial
risk/cost/benefit concerng indicated in the
preceding "armchair® (gualitative)
of the QSA will suffice {e.g..

water treatment facilitiles in a community

stages

upgrading

which is already largely aware of hoth the
necessity and cost of such innovations,
and support has already bheen voiced.)
Other projects which impact differentially
on a broader segment of the community will
regquire direct but possibly informal input
from representatives of these various seg-
ments of the community. 8Still larger

gocale projects, which involve large regions
within a state or across several states
{e.g., the development of a large recrea-
tional reservoir), would require a full
scale analysis: acquisition of direct in-
put from representatives from all direct
participants, potentially affected and/or
concerned groups of citizens, community
federal offi-
and business and industrial leaders

officials, state officials,
cials,

in the areas affected.




Most of these groups will have been
identified earlief in the process. HNever-
theless, it may well be necessary to add
some groups and delete others as the anal-
ysis proceeds.

. The water resource manager preparing
the (Q8A should bear in mind that the pur-
pose of the data collection is to identify
and document, in standard form, the nature
and scope of concerns of all groups directly
and indirectly involved in and affected by
p;oposed innovation.

The amount of information required of
the different groups and the number of
groups which must be queried to cbtain a
useful QOS5A is primarily dependent upon three
facters: (1) the number of politically
influential groups affected (positively or
negatively) by the project; (2) the geco-
graphic area affected by the project; and
{3) the degree of controversy anticipated.
Twe readily available indicators of the '
degreoe of controversy that may be anticipa-
ted are: (1) the number and political
influence of groups which may perceive
themgelves as adversely affected without
compensating benefits, and {Z) the extent
to which the proiject has direct, easily
identifiable risks and costs, and only dif-
fuse, difficult fto identify benefits.

In general, the more groups affccted,
the more peolitically influential the groups
affected; the larger the region affected by
the project, and the more inequitable the
distribution of risks, costs and benefits,
the more information should be collected.
Other factors which might enter into this
determination are the diversity of possible
effects and the political history of simi-
lar projects. In general, a little more
information from marginally affected groups
is to be preferred to having no information
or inadequate information on the views of
potential opponents.
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Collection of the data. "There are

essentially four steps involved in the
collection of the data base for the (QSA.

{1) A preliminary version of. the data col=-
This
will be based primarily on the documentation

lection instrument must be developed.

assembled earlier. (2} The preliminary
version of the data collection instrument
must be pilot tested. This provides an
indication of the comprehensibility of the
instrument to various groups, and an indi-
cation of the adequacy of the initial con-
ceptualization of the risk, cost, and
benefit issues for the various gygroups
considered. {3) The data collection instru-
ment {(typically) must be revised in light

of the experiences gained with the pilot
test. Also, at this point a code book
should be developed to aid in the rapid
categorization of the data as it is col-
lected.  And {4) the data cellection
instrument is administered to representative
samples of individuals from the previously
identified groups. Bach of these steps will
be considered in more detail in succeeding
sections along with some related issues.
Before approaching the issue of instrument
design it is necessary to touch on the prob-
lems of obtaining representative samples
from the groups identified in the chronology
of events and the organization chart.

Selection of representative samples. There

are two types of sampling problems. In
broad terms these are related to getting
representative information from the groups
and individuals who exercise direct control
over ¢ne or more aspects of the decision
process, (direct participants) and to
getting such information directly from the
various subgreoups in the population who are
directly or indirectly affected by the

decision (citizens).




Sampling of Direct Participants. For

a small local group such as a city council,
zach member may have independent influence
At the state
governmental level it would be maximally

and should be gueried.

desirable to cobtain the necessary informa-
tion from all members of the legislative
committees or subcommittees which would
have direct influence on the decision. 1In
the same fashion, those particular individ-
uals within a state or Federal regulatory
agency who would have direct influence over
the decision should be identified, and in
so far as possible all gqueried. When
eliciting pogitions from large organiza-
tions--businesses, industries and interest
groups—-the best rule is to begin at the
top of the crganization. The president ox
chairperson often will both accept the role
of spokesperson and refer the investigator
directly to the appropriate subordinates.
Sampling Affected Groups in the
The reliability of the

General Population.

information obtained in any type of survey
is directly affected by the adequacy of the
sample. In general, a well drawn small
sample will permit reasonabhly accurate
inferences to be drawn. Table 4 provides
two examples of the effect of sample size
on the reliability of the estimate of the
proportion of a group who would agree (or
those who would disagree) on some lssue.

Two principles of sampling are discern-
ible from Table 4.

divided the population of interesst is over

First, the more evenly

an issue, the larger the sample that is
necessary to determine with reasonable con-
fidence the majority position. For example,
a sample of sire p=50 would suffice if the
respondents were running 7:3 in favor of
the project. A sample of size n=150

would be necessary to have the same degree
of confidence in the waiority position if
the resgpondents were running only 6:4 in

favor of the proiject.

The second readily apparent fact is
that the accuracy of sample estimates
increases in relation to the sguare root
of the number of sample cases, not thelr
total. Thus,
n=25 to n=50 shrinks the confidence

increasing a sample from

interval by 12%, while an increase in
sampie size from n=175 to n=200 shrinks
the interval by only 1%. Indeed, to aobtain
a comparable reduction in the confidence
interval over that for a sample of 175
cases, one would have to use a sample con=-
taining more than 2000 cases. In most
instances, the water resource manager will
be propesing projects which, because of

the necessary financial costs, will require
fairly high levels of general support.
Accordingly, relatively small sanples (n=100
to 250) will be guite adeguate to estimate
with some reliability whether or not the
And,

in almost no instance would a sample of

reguisite high support is present.

a size greater than 500 be necessary.
Indeed, the primary function of larger
samples is to agsuage the doubts of local
political leaders, and the leaders of
special interest groups who might be opposed
o thae project.

The development of a preliminary interview/

survey schedule. The primary point in all

phases of date collection is the compara-
hility of data from various groups. The
principlie of comparability is important

whatever the scope of the QS5A. But compara-

bility does not necessarily mean that

identically worded guestions will be asked
Rather,

of each person interviewed.
guestions related to the issues of interest

should be presented to each relevant group
at a level of detail, and in terminology
each group can understand. Examples of
this approach are found in Takle 2 of
Castore & Nicholson (1977), Appandix 2.
A preliminary interview should be

conductad with at least one person in each



Table 4

Confidence intervals around an observed P of .40 with
different sample sizes under the assumption of simple random sampling

: Range of the Range ¢f the
Sample ¢.5 confidence .05 confidence
Size interval for interval for an
cbserved P=.40 observed P=, 630
1504 375~ . 425 277~ 323
1250 .373- ,427 . 275~ 325
1000 370~ .430 L3272~ .328
750 . 365~ 435 267~ .333
500 357~ .443 _ 260~ .340
250 .339~ .460 . 243~ . 357
200 .332- .458 236~ .364
175 L3227~ 473 . 232~ .368B
156 322~ 478 227~ (373
100 L3304~ L4786 <210~ .380
75 .289- .511 196~ 404
50 .284- 536 173= 427
25 208~ .592 .120~ .480

Note: The 0.5 confidence interval represents a range which, given an

observed Proportion in a particular size sample, %5 times out of 100,

would contain the true Proportilon value for the population, Relative-
1y exact confidence intervals for any particular P for sample sizes of
10, 1%, 20, 30, B0, 100, 250, and L1000 may be estimated from the Pear-
son~Hartley (1958) charts.

Source: Pearson, E.S. & Hartley, H.O. Biometrika Tables for Statisticians,
{London, UK: The Cambridge University Press, 1958}. vol. 1. 2 ed.
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of the groups identified during the
gualitative phase. Xven a preliminary

interview has a pre-established structure
to ensure comparability. The guestions
will be open-ended (e.g. Do you personally
believe there are any problems concerning
the safety of public water supplies in

Indiana?), so that concern or the lack of
it is expressed in the respondent's lan-
guage. Bach of the guestions used at this

point should be followsd by a number of

probes, such as, "Could vou tell me a little

H

more about what you mean by oY,

"Where you said you were concerned about

i

, did you mean "x" or "y" ox

perhaps some combination of these, or some-
thing different?”

Care must be taken to keep these
preliminary interviews an unbiased as
possible. At the same time that you are
attempting to get as complete a pluture as
possible of their group's position and
concerns, the interviews must not be lead-
ing, or make attempts to persuade the
all

er must not proiect his own ititial wvalues

raspondent. Above else, the interview—

into the situation. He must guard against
practices such as asking for more detail on
those issues which he feels a priocre
should'be of concern to a particular group
and less detail on others. In short, he
must beware of creating a self-fulfilling
prophesy at this point-~-finding cnly what
his initial armchair analysis leads him to
anticipate. At the same time, he must be
careful not to create attitudes where
none previously existed.

Finally, in this preliminary stage,
one should be sensitive to, and even
solicit, suggestiong from the interviewees
{respondents) about other potentially
affected formal and informal groups. The
regults of this stage may indicate the need
to change the number of groups considered

and the scope of concerns from those
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initially anticipated in the gualitative
stages of the analysis.

In any event, the guestions to be
asked, and the points to be covered re-
lated to each guestion should be written
down in exactly the form they will be
asked in these preliminary interviews,

This will insure that all of the lasues
of interest will be touched on in the dig-.
Tt will

also permit an examination of these pre-

cussions in the same sequence.

liminary guestions for possible biazes
and ambiguities. Fipally, the writing

out of these preliminary guestions will
also facilitate the development of a sub~
sequent pilot survey and the formalizing
of the survey/interview schedule finally
used to collect the data.

The congruence of the two analyses,
coupled with a high degree of nonmsupport,f
might suggest the need to rethink the
project, simply dropping it until thare
is a change in public views, or the need
to pursue a program te educate the area
on the need for the prolect. In most
instances however, there will be some
discrepancies between the gqualitative
analysis and the preliminary interviews, |
and thus a need to collect more conclusive%

information.

At this point, issues of interest
should be worked up into a series of open~§
ended and/or clesed-ended guestions as
needed. The formulation of the guestions
{(wording and conceptualization of the
isgues} for each of the groups of direct
participants and the affected groups of
citizens should be based on the f£indings
of the initial discussions with a repre-
sentative from each of the various direct-
1y involved and/or affected groups. :

At this point, the water rescurce
mapager will have a good ldea of the ﬁcope?
of the information gathering phase of the ‘
0SA preparation. It is at this point thaté



the decision should he made whether to
collect the data internally or te turn

any or all of the subseguent phases of
gquestionnaire/survey/interview development,
data collection, and data analysis and sum-
mary over to professional social science
regearchers. Certainly, the relative cost
of the twoe options should be carefully
considered in conjunction with the pre-
cision reguired of the data.

Cpen-~Ended vs. Closed-Ended Questions.

There are advantages and disadvantages to
each of these types of guestions. The use
of open-ended guestions, such as those
found in interview schedules for direct
participants (Appendices B, €, D, H} per-
mits the interview to proceed in a more
conversational manner, with a respondent
describing his reactions to the project
in his own terms. The uge of open-ended
questions alsc enables the interviewer to
obtain a more complete picture of the
nature and basis of a group's or individu-
al's views and makes it easier to determine
how alternative projects might he received.
The very factors, however, which let open-
ended guestions produce a more natural
interview also contribute to the difficul-
ties In comparing the information about

and benefit

paerceptions for a particular project.

various groups® risk, cost,

There may also be a problem of obtaining
complets information when an open-ended
interv ew is used. It is easy to overlook
cne or two points in the course of one-
hour discussion, particularly if the dis-
cussion is not highly structured.

A major advantage of closed-ended
gquestions is that responses may be easily
compared across various groups of respond-
ents., The use of such a highly structured
format insures that all individuals have
an opportunity to respond to the same set
of issues. Another advantage of closed—

ended questions is that responses to them
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are more eagily coded with less possibllity
of bias (or error} than responses to open-
ended guestions on the same topic. These
advantages stem from the same factors which
also contribute to the limitations of

they may yleld

false precision or force respondents into

these types of guestions:

opinions they do not hold. For example,
"Which of

the following hazardous substances may,

consider & question which asks,
at this time, be present in your drinking
water?"
(Check all that apply).

heavy metals

pesticides

chemical wastes, etc.
Do
you believe that any hazardous substances

versus a two part question which asks,

could find their way into your drinking

water supply at this time?" ye8 _ No
{If the respondent said "no" skip to
guestion number _ )} If yes, What kinds

of potentially hazardous meterials?

(Check all that the respondent volunteers).
____heavy metals

___pesticides

___chemical wastes

_ bacterial contaminants

___viral contaminants

___other (specify)

The use of the first form of this guestion
will produce results sudgesilng that nearly
evaeryone is concerned about one or more
toxic substances potentially present at
this time in their drinking water supply.
The second form of the guestion will pro-
duce a different and more accurate view

of these concerns. Both forms categorize
the potentiazl hazards in a way that may be
different from that used by the respondent
himself. Indeed, because of such problems,
it is imperative that the preliminary ver-
sion of any questionnaire, open or closed-
ended, be pilot tested on a small group of

respondents in the case of the affected




groups and two to four respondents
typifying the direct participants.

As suggested by the nature of sample
survey and interview schedules contained
in Appendices B through H, it is freguently
desirable to use a combinatlon of open-
ended and closed-ended guestions for the
interviews with the direct participants
and primarily closed-ended questions in
assessing the perceptions of the members
of variocus affected but not directly in-~
velved groups. As a general rule of thumb,
the broader the scope of the project, and
the less previocus data which can be related
to the proposed project, the greater the
need to rely on structured open-ended
questions coupled with detailed probes to
insure completeness of responses. The
greater the degree of past experience which
can be related to the present project and/
or the narrower the scope of impacts, the
more that c¢losed-ended questions, such as
those in the citizen interview forms and
the Herbicide Orange Direct Participant
Interview Schedule {(see Appendices E, F,
G, and C respectively), can be relied upon.

Finally, the survevy used should provide
for obtaining some basic demcgraphic infor-
mation from the respondents. A thorough
discussion of the mechanics of guestion
development and the trade offs involved in
open and closed-ended guestions as well as
sampling and other relevant considerations
may be found in A.N. Oppenheim Questionnaire
Design and Attitude Measurement. Wew York:
1966,
manager who is going to attempt to do all

Basic Books, Any water resource

the interviewing and surveying in-house
should make sure that the staff involved
are thoroughly familiar with the issues
covered in this book or a comparable volume
before proceeding. Even so, the initial
efforts will probably yield as much learning
about the pitfalls of survey research as
about the cost/risk/benefit perceptions of

the proposed innovation.
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How to Survey., Prior vo beginning
the pilot survey, a declslon must be nade
concerning the form of survey te be used
in collecting data from the dirsctly af-
fected yroups and the direct participants
in the decision process. Three commnon
methods of obtaining the data are: mail
guestionnaires, tslephone interviews, and
face~to-face interviews. There are a
number of advantages and disadvantages
associated with each of these techniques.
Generally speaking, personal interviews
(face-to~face or telephone) are desirable
when dealing with direct participants.
Ambiguities and incomplete responses are
much easier to correct in direct exchange
than by mail. ;
Despite thelr advantages, face~t0~facé
interviews are susceptible to a number of :
biasing factors. The age, sex, race,
manner of dress, general appearance, and
other personal characteristics of the
interviewer have been shown to affsct the
answers cobtained from a respondent, when

the respondent differs markedly from the

interviewer on such characteristics. There

appears to be less bias in obtaining infor;
mation from direct participants than from
affected groups (citizens). One reason _
which might account for this difference is
that direct participants are being intexr- :
viewed in their public role or official
capacity, while the members of affected
groups are being interviewed for theilr pez:c:‘-*-j

in their homes.

sonal viaws,
Telephone surveys have many of the :
advantages of face-to-face interviews while
not being susceptible to most of the fac-
torg which can bias the face-to~face inter-
view., & major disadvantage of telephone j
interviews is the difficulty in explaining;
many alternatives (vr lengthy alternatives)
to closed-ended guestions. In the case Qf:
direct participants, this problem may be |
overcome by scheduling a telephone intervie

and mailing the respondent a copy of the



interview schedule before the interview is
conducted.

Telephone surveys are also well suited
for obtaining information from members of
affected groups. In most instances, the
necessary demographic information and their
risk, cost, and benefit perceptions may be
easily obtained within the space of a 10~
12 minute interview. Response rates to
telephone surveys tend to be guite high
(80-90% for commercial surveys) and they
yield the information more rapidly than
any other form of survey. The major disad-~
vantage is that the response alternatives
nust be kept gquite simple. Also, much of
the calling should be done after 6:00
in the evening and on weekends to ensure an
equal likelihood of obtaining male and fe-~
male respondents. {Calls made to homes
between 8:00 a.m. and 5:00 p.m. during the
week are more likely to yield female
respondents who work in the home, a poten-
tially biased sample}.

Finally, mailed guestionnaires have
some merits and sericus limitations. In
particular, mailed guestionnaires are
relatively inexpensive, reguire little skill
to administer, and can be administered
gimultaneously to large numbers of people.
Mailing permits wider distribution and
offers less chance of digtribution bias.
Neighborhood (face~to~face interviewers
often "miss" a disproporticnately large
nunmber of interviews with persons living
in "undesirable" areas), type of family
{lower class and upper class are difficult
to obtain face~to~face interviews with) and
other characteristics (e.g. works night
shift)} are not problems with the mailed
gquestionnaire. The mailed guestionnaire
provides a standardized order and delivery
of gquestions. It can provide the respond-~
ents with a high degree of confidence of
Thus,

sitive or highly controversial topics.

anonymity. it may be useful for sen-
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"tions are necessary.

The major disadvantages of z mailed
questionnaire are that it requires re-
spondents with at least a minimal level of
literacy and is relatively inflexible.

You can't make sure that the respondent
understands the guestion, and vou can't
probe weak, interesting, contradicteory, or
omitted responses. It is inappropriate for
complex material, or when special explkana-
Fipally, a mailed
guestionnaire may be too long. The return
rate for mailed guestionnaires falls off
sharply when their length exceeds & to 8
pages,

Appendix B is an interview schedule
which was used in face-to-face interviews
with direct participants in obtaining data
for the water case study. »Appendix H is
a mailed questionnaire which was used to
obtain parallel information from direct
participants who could not bhe directly
interviewed. And, Appendix E is the
telephone interview schedule usad o ob-
tain parallel data from the affected groups
of citizens in this study. Appendices ¢
and G are the telephone interview schedules
which were used to obtain parallel informa-
tion from direct participants and affected
groups of citizens in the Herbicide Orahge
case study. Comparisons of the formeg of
guestions used in each instance provide an
indication of the limitations and advantages
of each of these approaches.

In general, the time limitations for
conducting a Q8A coupled with the need for
oniy limited information from groups of
affected citizens will, for most innova-
tiong of small and moderate scale impact,
make telephone surveys the method of cheoice
for obtaining data on risk, cost, and bhene-
For the
same reason, face-to-~face or open-ended
telephone interviews will be the usual

rethod of choice for obtaining the risk,

fit perceptions from these grdupa.

cost, and benefit perceptions of the direct




participants. In the case of large scale
projects affecting persons in a wide geo-
graphic area, mailed surveys may become

a more cost-effective alternative for
gathering data on affected citizens' views.
The need for a full explication cf the
views of most direct participants makes it
unlikely that any method other than face-
to-face or telephone interviews would
vield satisfactory cata on their percep-
tions of the rigks, costs, and benefits
arising from a proposed innovation.

The Pilot Study. As indicated

previously,xit iz mandatory to conduct a
small scale pileot study at this point. Fox
the direct decision participants the re-~
spondents should be two to four persons who
typify (in so far as possible) the direct
participants. In the case of the affected
groups a small sample should be drawn from
the population{s) of interest, using the
same sampling procedures which will be used
to draw the sample for the actual data col-
lection. (A set of procedures which will
yvield a satisfactory approximation to a
simple random sample will be outlined in
the following section.) fThe pilot gample
for & telephone survey may congist of 20~
30 respondents. For surveys conducted by
mail, it may be necessary to mail out 50-
70 surveys.

There are a number of purposes in
conducting such a pilot survey. In the
case of mail surveys, it will permit a
check on the guality of the mailing lists,
You may find that the list ig outdated, or
contains units it is not supposed to con~
tain. It will alsc alliow a check on the
rate of return. Return rates on most well~
conducted mail surveys should approximate
10-50% after one follow up (i.e. a reminder
letter with another copy of the question—
naire}. Approximately 90-935% of initial
responses o a mall questiconnaire should

be in at the end of 14 days. Finally., the
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pilot study for a maill survey parmits an
assessment of the effectiveness of dif-
ferent layouts, titles, and introductory
letters. ]

in the case of telephone surveys, the .
pilot study gives an indication of the !
probable response rate and the amount of
time that it will take to administer the
survey. Tt will permit & check for hias
of all possible sorts. The adequacy of
the introduction and of the wording of
questions should also be chacked during
the pilot.

given to assessing how well the guestions

particular attention should be.
and anawer® are understood. In phone surmé
veys, respondents should he encouraged to
request clarification of all items not un*f
derstood, at the outset and at regular E
intervals throughout the course of the
survey. In mailed questionnaires, respond%
ents might be asked to “underline those
words or phrases whose meanings argn't i
clear”, oxr " which ars confusingﬂﬁ
Attention should also be given to deter-
mining the completeness of the alternative
and the exclusiveness of categories for
And,

should be made to determine the extent o i

closed-ended guestions. SOME attempt%
which parallel gquestions are producing
comparable data across groups. |
Finally, the data from the pilot stud
ghould be used to determine the usefulnesé
of the data obtained from the survey.
There should be an attempt made to condueﬁ
the intended analyses con the pilet data. :
This procedure may reveal numerous unanti-
cipated problems, €.g. ambiguities in thei
meaning of particular patterns of response
The presence of such difficulties may Sug%
gest alternative wordings or additional '
clarifying guestions necessayy to interpré
responses of interest. In the mate manneﬂ
an effective pilot study may suggest wheré
it is possible to develop closed-ended :
guestions as alternatives toc open-asnded



gquestions used in the pilot study.

A pilot survey should alwavs he
conducted. It is obvious that pilot
studies can guide the researcher and con-
siderably lmprove the gquality of the re-
gsearch. It may not be sc cbvious pllot
studies may also save monev. A pllot sur-
vey may prove the percentage of returns to
be higher than expected and that therefore
a smaller number of guesticnnaires can be
mailed. Or, it may prove that the survey
cannot possibly produce the desired resultis
{either quantitatively or gualitatively).,
in which case the forewarned researchers
will have saved the llon's share of the
budget allocation by not doing the rest of
the survey at this time or in this fashion.

At the conclusion of the pilot study,
and an examination of the pilot data, the
codebook for direct participants and
affected citizens should be carefully
finalized. {Three to four hours spent at
this point can save several hundred man
hours in attempting to code data from open-—
ended guestions, or multiple responses to
closed-ended questions.} Appendices I and
J are preliminary and final codebooks for
the drinking water case study. BAs can be
seen from these two appendices, the code-
book is simply an indication of how any
response to each of the questions will be
recorded in machine-readable form for

subsequent analyses. The primary factor

to keep in mind is the necessgity of having
exhaustive and mutually exclusive cate-
gories defined for the coding of responses,
This will make the actual data much easier
to code, and will remove the unreliability
of coder judeement over time as a source
of error in the data.

At

this point, the preparer of the QSA is

Conducting the Actual Survey.

ready to approach the direct decision
participants to collect their views on the
proposed project, and to gather the views
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of a random gample of affectead citizens.
The direct participants should initially
be approached by letter or phone, the
purposes of the survey explained, and a
time for the "formal® interview arranged.
1£ necessary, provide the potential
respondent with a copy of the interview
This
will permit him to pull together any infor-

schedule to look over ahead of time.

mation he might need to respond accurately
to the survey, and will permit the actual
interview to proceed in a more rapld and
more organized manner,

When conducting the interview with
the direct declslon participants. tape
record the entire interview, when permitted,
in addition to making notes on the responses
to guestions. Buch tape recordings provide
an invaluable check on the accuracy of
notes taken (separating actual statements
Tha
tape record the interview
be obtained well in advance
And ,;
would respondents’ answers

from your surmlses and summaries).
permigsion +o
should always
of the actual ilnterview, under no
elrcumstances
be tape recorded without their sxpressed
pernission. Finally, the interview should
attempt to code the responses to the gues-
This will

indicate all points at which further expli~

tiocns as the interview proceeds.

cation by the respondent is needed to
produce a usable response and will greatly
speed subsequent data analyses.

In the event that a direct participant
is reluctant to respond to a particular
guestion, a remlnder by the intervliewer
that these data are being used for planning
purpcses, hopefully o head off potential
conflicts; and stressing the importance of
obhtaining input from all sides on such
projects early in the planning phase,
should produce In the
event that the respondent still declines
to provide the the
interviewer should respect his views and

a codeable response.

requested information,




proceed to the next guestion. When the

interview is finished, the interviewer

should ask if there is anything else that
the respondent wishes to add or any points
he would like to clarify further. The

interviewer should then take a moment to

make sure that the information is complete
and coded and then terminate the interview.
At this point, the

the temptation to respond to guestions from

interviewer should aveid

the respondent about how opinions are run-
ning on the proposed project. Subjective
impressions based on incomplete data are
typically {in accordance with Murphy's Law)
wrong and if verbalized too soon, regretted
later. The next step in conducting the
actual survey is to draw a random sample
representative of affected groups of citi-
ZEens. (bn outline of the procedures which
may be used to develop a sample is present-
following section).
the

should be contacted and the survey adminis-—

ed in the immediately
Once the sample is drawn, individuals
tered. A mailed questionnaire should be
accompanied by an introductory letter on
your office’s official stationary. This
letter should briefly outline the purpcses
of the survey, and stress the ilmportance
of their (citizens) input into the initial
planning stages of the proposed project.
Two weeks after the initial questionnaire
was maited out, a reminder should be sent
to all individuals who have not responded
to the initial guestionnaire. If the re-
sponse to the initial and follow-up mailing
ig sufficient, analyses of the data may
then be initialed. If the response has
not been adequate, it may be necessary to
draw another random sample and send out
another round cof questionnaires.

1f telephone interviews are being used,
interviewers may proceed to contact the
desired party at each phone number, ancl
ach

when permitted, to interview them.

telephone contact should begin with a brief
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introduction which identifies the interview]
er, states in a few words the purpose of i
the interview, stresses the importance of
their participation, indicates approximate%
1y the length of time the interview will '
take, and then asks permission to proceed
with the interview. (A sample introductior
along with the explicit instructions to thé
interviewers used in the water case study
1f the

respondent declines to participate at this}

are contained in Appendix K).
time, an effort should ke made to schedulei
a more convenient time for the interview.
1f the potential respondent declines to
participate, he/she should bhe thanked for
the time and the contact terminated. If
the potential respondent agrees tc parti-
cipate, the interviewer may proceed, read—j
ing the questions carefully, and taking ‘
care to accurately record the respondent's)
At the fhe%

respondent should be thanked for partici-

ANSWET & . end of the interview,
pating and the contact terminated.

In all cases, the data from affected
groups should be coded in preparation for
analysis as it is being collected. Althoué
it is another thing to be done, it saves .
a great deal of time in the long run.

The Drawing of a Random Sample from

Affected Groups of Citizens. There

are a number of alternative sampling pro-
cedures which may be used in the conduct

of surveys. A number of these are describ

in A.N. Oppenheim Questionnaire Pesign and;
Measurement cited earlier. In most in-
stances, however, an approximation to a
simple random sample is guite adeguate

(and indeed is frequently most appropxiate:

for the preparation of a QSA. There are a

number of potential sources of names, ad-

dresses, and phone numbers for members of

affected groups of citizens. These includ
phone directories, lists of power company :
customers, voter registratien lists, water
company customor lists, and municipal dires

tories.



Each of these sources has some limitations.
For most purposes in the development of a
QSA, however, phone directories will pro-
vide an adeguate approximation to the
population of interest.

In drawing any sample the object is
randomness~that is, every adult in the pop-
ulation from which the sample is drawn has
an egqual chance of being included in the
sample, The ideal situation is to have a
list of names, addresses and telephone num-
bers which included all those who are in
the pertinent populaticn and noﬂe who are
not in the population. (such a list is,
unfortunately, rarely obtainable in prac~
tice.) For the study of safe drinking water,
the pertinent populations were the custom=-
ers of the water suppliers in the three
oogwenan it les sbtudisd,  An o ye-to-date Tt
of costomers of each of the three water
sy woimpanies would cluarely approglnate
the "ideal” list ol the appropriate popula-
tions. When the surveys were conducted
these ideal lists were not made available
and appropriate telephone direc¢tories were
used instead.

The first step in using telephone
directories is to determine as accurately
as possible which telephone exchanges {that
is, roughly which vecygraphic areas covered
by the directory) should be considered to
be part of the population and which should
not. For example, water service may stop
at municipal boundaries, while the directory
includes suburban exchanges. If some ex-
changes are to be eliminated, you will need
to cver sample (select more names than the
so that the

inappropriate names and exchanges can be

sample size you ave aiming for),

igncred when encountered.

In order to draw the sample, first
(1}
mumber of appropriate entries on the list
and (2} the desired size of the sample.

The second number, the sample size,

determine two numbers: the approximate

is a
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matter of judgement and has been discussed
eartier. To determine the number of appro-
priate entries, a succession of steps ds
necessary:

1. Count the number 0f pages in the
directory which actually list
telephone numbers {i.e., discount-

ing yellow pages, instructiocns and
sG onl.
2. Count the number of columns per
page. On the attached sample page
are three colwms.
3. Count the number of appropriate
entries in each ¢f several columns
Notice that

only residential entries with

there

gelected at random.

appropriate exchanges should be
included in the count. Businesses,
double tine enirieg, and telephons
exchanges which are not part of the
approprliate populstion congidarably
reduce the number of appropriate

In the
the telephone

entries in some columns.
attached exanple,
exchanges 448 and 43% have heen
eliminated. In cclumn one, the
lines considered not appropriate
to the count have bean lined out
and the total of appropriate
entries noted at the bottom of the
page. of the

totals of several columns counted

The average (mean)
in this way is the number of en-
tries per column.

Suppose that the directory
from which the sanmple is going to
be drawn has 152 appropriate pages,
3 columng per page, and an average
of 80 appropriate entriles per col-
umn. The size of the population
is then 152%3x90=41,040.
order to allow for eliminating
selections (deleted exchanges,
businesses), the number used in
caleulation should be larger than




gExample of Sampling from Telephone Directory
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the desired sample size. Suppose
the desired sample size is 150.
Since there are 152 pages in the
bhook, one might think that one
number per page would be sufficient.
But to preserve randomhess, we can-
not eliminate one number on a page
and select another. A figure of
200, or more than one number per
page,
base samplie selection.

iz a safer one on which to

To get 200 entries, one entry
on each page on a first pass

through (152}, plus one entry on

every third page {152/3 = 51) on a
second pass through the directory
will be needed (152 + 51 = 203) to
reach the intentionally over-
estimated sample size. If the sam-
ple has not reached well over 150
by the time the process is complete,
a third pass through the directory
may be necessary.

It is essential to preserve
randomness in determining which
number or numbers to select from
each page. The simplest system is
to select a column at random (write
1, 7, 3 on separate pieces of paper
and literally "draw from a hat")

a column number. Then, using a
table of random numbers or the
draw

"draw from the hat" systemnm,

a number between 1 and 90 {number
of entries = 90 entries per column)
to determine the exact entry to be
selected in that column. In the
example attached, this process was
used for each of the two passes
through the directory.

Pass l: - each page
~ golumn 3

=~ line 71
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Pass 2: =~ every third page

- begin on page 2
(Like selecting a
column, the beginning
page iz selected ran-
domly)

~ column 3 (notice
that all columns are
put back into the hat
to select for the sec

ond pass}
- line 22
Though the process seems tedious, it
is accurate and random. As each entry is

seiected, it is recorded on a sample sheet,
gimilar to that in Appendixz L, ready to be
used for conducting the survey.

hnalysis and interpretation of the data.

Whatever analyses are undertaken, it should
be kept in mind that the purpese of the QBA
is to provide an empirically based picture
of the perceptions of risk, cost, and bene-
fit associated with a proposed project held
by persons directly involved in the deci-
sion process, and other persons potentially
affected.
Drinking Water Case study {Appendix M)

The analysis outlined in the

iliustrates a simple approach to the prob-
iem of analysis, while that outlined in
the Pailly Power Plant Siting Case Study

“ illustrates a more sophisticated approach

(rppendix A}. The level of analysis is
best determined by the gquestions which the
water resource managsr needs tO answer.

At the simplest level, the water resource
manager who is proposing a project needs
to know what is the sum total of risks,
costs, and benefits which each of these
groups of direct participants and affected
groups of citizens sees as acgruing from
the proposed project. He or she further
needs to. know which subsets of these risks,
costs, and benefits are most important to

the




particular groups of direct participants
and affected citizens. This will provide
a picture of the extent to which the
various groups share particular concerns,
where majority sentiment is on these
issues, points of agreement and disagree-
ment among direct participants and affected
citizens, and perhaps most important, an
idea of the scope of concerns which must
be treated to make the technical project
widely accepted and supported. Beyond
this, it may be necessary to consider dif-
ferences in perceived likelihood and the
relative desirability/undesirability which
variocus groups attach to particular risks,
costs, and benefits to explicate the bases
of differences among various groups’ posi-
tions. In many instances these data may
be obtained from the examination of a set
of tables such as Table 3 in which the
entire scbt of anticipated risks, costs,
and benefits are listed along the top of
the table: the various groups (including
the water resource manager} are listed
down the left hand margin, and the cell
entries consist of the mean ratings of
importance, perceived likelihood, and
relative desirability/undesirability in
the three tables respectively. Beyond
this, analysis of variance technigues may
be used to determine the extent to which
various groups exhibit statistically sig-
nificant mean differences in their posi-
tions on particular issues, and the extent
to which particular issues are more or
less important to a particular group.
{c.f., the Bailly study by Castore &
Nicholson, Appendix A).
here is simply that the analysis should be
sufficient to answer the initizl questions.
The simpler the analyses are kept, the
easier the results are to understand and

translate into some course of action.

The critical point
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Results of a QSA and the Water
Resource Managey

If there is strong support fox the.
proposed proiject, and there is essential
agreement on the nature and relative
importance of the anticipated risks, costs,;
and benefits, then the water resource man- .
ager may simply proceed with the project
and filie the QSA on the shelf for future
reforence. however,

More often, something

less than this ideal state is found. Tor

example, in the water case study mixed

agency support was found for the implemen-
tation of more stringent testing schedules.|

There was little, if any, public awareness

of the need for such procedures. Such
circumstances are a clear indication of

the need for adequate information cam- ]
paigns to acquaint the public and the per—%
sonnel of some local agencies with the ‘
neods for such a change and a better ple-
ture of the risk, cost, and benefit Consid{
erations involved. There is a growing bodﬂ
of data to indicate that the public is ‘

quite willing to pay for necessary improve%

ments and/or innovations to the extent tha&
they are geen as truly necessary {(Bajgier ;
1478; LaPorte and Metlay.
1975; slovie, et al., 1976).

Fven in those instances when there is |

and Moskowitz,

clear majority support for a project, the
data may reveal that the majority are

basing their acceptance on misinformation
or noninformation. This should be a spur |
to generate some type of public informatioé
campaign. Otherwise, future necessary pro{
jects will become increasingly difficult tc
find support and funds for. '

Tn those instances when there is not

sufficient support, or perhaps strong oppo%
sition, the water resource manager must j
rethink the proposed project. The data

should be examined to determine if there ie




an alternative project which is egually
acceptable from the technical perspective
but more viable politically. If not, it
may be necessary to shelve the project and
initiate an information campaign to ac-
quaint objecting groups with the needs in
the situation and the options available to
them. Then perhaps at a future time, the
proposed project will be acceptable to a
better informed public.

Finalliy, an examination of the con-
cerns of the various affected groups and
direct participants may suggest some man-—
ner of compensating those groups who see
themselves as potential losers if the pro-
ject is initiated. This may be an equally
effective manner of forestalling costly
delays and litigation.

35




Quantitative Situaticnal Analysis References

Bajgier, $. M. and Moskowitz, H. "Public Risk Aysessment and Evaluation
of Drinking wWater Quality,” Journal of Interdisciplinary Modeling
Simulation I (January, 1978).

Bauer, R. 8. and Gergen, K. J. {eds.). The Study of Policy Formation.
(New York: Free Press, 1968). -

Campbell, A., Converse, P. E., Miller, W. F., and Stokes, D. E. The
American Voter. {New York: John Wiley, 1960).

. Elections and the Political Order, (New York: John Wiley, 1966).

Cassidy, R. G., Crowley, R. W. and Field, C. A. 'Decision Making in
8mall Pubklic Bodies," NATO Conference on the Role and Effectiveness
of Decision Theories in Practice. {Luxembourg, August 1973).

Chipman, J. S. “The Foundation of Utility," Econometrica, 28. {1960),
193-224.

*Non-Archimedian Behavicr Under Risk: BAn Flementary Analysis
With Applications to the Theory of Assets,” in J. S. Chipman, L.
Burwicz, M. K. Richter, and H., ¥, Sonnenschein (eds.). Preferences,
Utility, and Demand., {New York: Harcourt Brace Jevanovich, L871).

paddario, E. Q. “Academic Science and the Federal Government," Science,
162 {December 13, 19€8), 124%-12851.

Encarnaciocn, J. Jr. “Constraints and the Firm's Utility Function," Review
of FEconomic Studies, 31 (1964), 113-120.

Fairley, W. B. "Criteria for Evaluating the 'Small' Probability of a Cata-
strophic Accident from the Marine Transportation.of Ligquefied Natural
Gas," in D. Okrent, (ed.). Risk-Benefit Methodology and Application.
Proceedings of the Engineering Foundatlon workshop, Asilomar, Califor-
nia, 1975. (UCLA-ENG~7598).

Fenno, R. F., Jr. The Power of the Purse, Appropriations Politics in Congress.
(Boston: Little, Brown, 19686).

Fishburn, P. C. "Lexicographic Orders, Utilities, and Decision Rules: A
Survey," Management Science, 20 (1974), 1442-1471.

gillette, E., "Nuclear Safety: AEC Report Makes the Best of It," Science,
179 {(January 26, 1973), 360-363.

Gillette, R. "Nuclear Safety: Calculating the 0dds of Disaster,” Science,
185 {(September, 1974), 838-9.

Gregy, P. M. "A Reformulation of Theory in Policy Studies.” (Unpublished
Ph.D. Thesis, Indiana University, 1972).

Howard, N. Paradoxes of Rationality, Theory of Metagames and Political
Bahavior. {Cambridge, Mass.: MIT Press, 1971).

Jacob, H. and Vines, K. N. Politics in the American States. 2nd ed, .
{Boston: Little, Brown, 1971).

36




References

Continued

Johnston, H. W. "Representation and Aspects of Policy-Making in Four
State Legislatures.” (Unpublished Ph.D. Thesis, The University
of Iowa, 1972).

Jones, C. O. An Introduction te the Study of Public Policy. (Belmont,
Calif.: Wadswoerth, 1870).

] . "Representation in Congress: The Case of the House Agrlculture
Committee,” American Political Science Review, LV {(June 1%6l), 358-867.

Key, V. O., Jr. ©Politics, Parties and Fregsure Groups. 5th ed. {(New
York: ‘Thomas V. Crowell, 1964).

. The Responsible Electorate, (Cambridge, Massz.: Belknap-
Harvard, 1966),

LaPorte, T., and Metlay, D. They Watch and Wonder: Attitudes Toward
Advanced Technology. Final report to Ames Research Center, National
Aeronautics and Space Administration. (Berkeley: Institute of
Governmental Studies, University of California, Berkeley, 1875).

Oppenheim, A. N. Questionnaire Design and Attitude Measurement. (New
York: Basic Books, 1966).

Pearson, E. &. and Hartley, H. 0. Biometrika Tables for Statisticians.
ond ed. (London, U.E.: The Campridge University Press, 1958), vol. 1.

Pool, I. de 5, Abelson, R. P. and Popkin, 8. L. <Candidates, Issues and
Strategies. (Campridge, Mass.: M.I.T. Press, 1964).

Rasmussen, N. The fafety of Nuclear Power Reactors (Light Water) and
Related Faciliiiies. (Washington, D. L.: United States Atomic Energy
Commission, Report 1250, 1973}).

Selvidge, J. "“Assigning Probabilities to Rare Events,” A paper presented
at the Conference on Subjective Probability, Utility, and Decision
Making, Rome, September, 1973,

Shaffer, W. R. Computer Simulation of Voting Bebavior. (New York: Oxford
tUniversity Press, 1972}.

Sharkansky, I. The Routines of Politicg. (New York: Van Nostrand Rein-
hold, 1970}.

. Spending in the American States. {Chicago: Rand McNally, 1869),

Slovic, P., Fischoff, B. and Lichtenstein, 5. "Cognitive Processes and
Societal Risk Taking,” in J. S. Carxcll and J. W. Payne, {eds.) Cognition
and Sccial Behavior. (Potomac, Md.: Lawrence Erlbaum Associates, 19787 .

Spence, L. D. and Johnson, R. W. *pplitical Theory and Program Budgeting:
An Essay on the Rationale of Social Engineering." Paper presented at
the meetings of the Midwest Political Science Association, May 3-5,
1973, Chicago, Illinois.

Starr, C. Social Benefit versus Technological Risk. Science, 165, {1989},
1232-1238,

37




References

Continued

Thompson, V. &. "pecision Theory, Pure and Applied.” {New York:
Ceneral Learning Presg, 1971).

Tyuman, D. The Governmental Process. (New York: nlfred A. Knopf, 1951).
.&. House, Committee on Science and Astronautics. Technology: Processgsess
of Assessment and Choice. {(Washington, D.C.: U. 5. Government Print-

Ing Office, 196%}.

White, G. F., and Baas, J. D. rosessmoent of Research on Natural Hazards.
{Cambridge, Mass.: MIT Press, 1875} .

wildavsky, A. The Politics of the Budgetary Process. {Boston:: Little,
Brown, 1964).

Winkler, R. L., "The Rzsessment of Prior Distributions in Bayesian Analysis,”
Journal of the American Statistical Association, 1967, 776-800.

38



APPENDIX A.

CASE STUDY ON BAILLY NUCLEAR POWER PLANT

Nuclear Technology, Public Values and Public Policy

How citizens and decision makers view the cost and

benefits of the Bailly,

in.

nuclear power plant.

Carl H. Castore and Heather Johnston Nicholson Cctober &, 1977

From the early 1800's till the nid
1850's it was generally assumed that what
was good for business and industry was good
{(1}. The thought was that
to the extent there was a firm base of in-

for the country

dustry in a locality, there would be jobs,
inecreased revenues from individual and
corporate taxes, and increased business for
the merchants and tradesmen in the area.
During much of this period a certain amount
of environmental pollution was taken as the
natural and inevitable cost of growth and
development-~the wages of civilization.
During the early phaeses of industrial
development in this country, the costs,
risks, and benefits of this apﬁroach to
industrialization were confined to local
communities or at most clearly defined
Thus,
and trade-offs were being made, in one

regions within a state. the choices

sense, on a local level. In the current
vernacular, a cost-benefit analysis of such
industrial siting decisions would almost
invariably have found that the perceived
benefits in each instance far exceeded the
costs in
the 20th

baegun to

an area. By the second quarter of
century this state of affairs had
change; and by the mid 1950's
industrial development per se was no longer
being universally accepted as a highly de-
sirable community goal. Many communities
no longer saw growth per se as a desirable

way to augment thelr quality of life.
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Further, and perhaps more importantly, the
risks, costs and benefits associated with
such endeavors were becoming lessz and less
3).

The processes generally invelved in

eguitably distributed (2,

the siting of a nuclear power plant provide
a prototypic example of the operation of
the conflicis engendered by these changing
community values. The traditional cost-
benefit analysis used by power companies
in this instance welghs the benefits {as
they see them) from additioconal low-cost
power, more jobs, greater tax base for the
community; against the risks-~cost {as

they see them} of probakilities of release
of thermal and nuclear pollutants, dis-
placement of present owners of the land,
detriment to the esthetic and sporting

value of the site, eto.
(by
based on a favorable risk-cost/benefit
Thus,

a power company may see themselves as bene-~

A positive siting

decision a power company) is always

ratic being found. the officials of
factors who have been more than accommodsa-—
ting to the needs and preferences of the
citizens of a community.

However, the view from the perspective
of citizens in the potentially affected
communities may reflect a different set of
notiong of the costs and benefits accruing
from the project. Much of the electricity
may go to neighboring states. An expanded

tax base and additional jobs may poss a




direct threat to the community's efforts to
achieve a limited-growth, pleasant residen-
tial community. The company personnel may.
1ive in the next county or next state and
o will not be exposed to even the small,
but still non-zero chance of a reactor
core meltdown. Thus,; the citizens may
(rationally) see themselves as bearing
virtually all of the risks~costs while
reaping few, if any, of the benefits of the
nuclear power plant.

The outcomeé under these conditions
{with each party holding equally rational
but apparently irreconcilable positions)
is likely to be stalemate and growing
animosity. The power company will typical-
ly continue its efforts at licensing and
plant construction, often at substantial
cozt. Similarly, intensely interested cit-
izens of the community and region will
typically unite to attempt to thwart these
efforts, also at a substantial cost. For
example, it is estimated that the six-year
delay in obtaining a final ticensing deci-
gion for Bailly Nuclear Power Plant--—the
context of the present study--hasg cost
Morthern Tndiana Public Service Company
(NIPSCOY $12.7 million in legal fees, tech-
nical studies, ete. associated with the
defense of their plans. This figure does
not include intangible costs such as oppor-
tunity costs nor the more than $60 million
invested in preconstruction planning and
associated research. The cost to the vari-
ous groups who have opposed the proiect on
a variety of grounds are estimated to be
at least egqual to the §12.7 million spent
by NIPSCO in defense of their plans. Thus,
ipn this instance a six-year battle in
courts and hearings by various regulatory
agencies has cost approximately $25.4 wil-
lion either directly or indirectly. The
monetary costs and community divisiveness
arising from such a legal "holding pattern"
are but two of the more prominent unantici-~

pated and largely unintended outcomes

typical of such conflict situations. Such
outcomes are by and large counter to

the interests of the affected region or
community as a whole and the corporation
involved. Certainly a speedier, less emo-
rional resolution process than the adjudi-
cative-adversary process typically used
could have allowed for the alternative
expenditure cof some portion of the §12.7
million spent to date by NIFSCC in pursuit
of licensing in a manner that might have
alleviated much of the perceived ineguita-
nle distribution of risks, costs, and
benefits asscciated with the project.

The present study was a comparative
examination of perceptions of the risks,
costs, and benefits held by the individuals
directly invelved on both sides of the con-
tyoversy surrounding the siting of Bailly
nuclear power pilant in northern Indiana;
and the percepticns of risks, costs, and
benefits held by the residents within a
30-mile radius of the proposed plant site.
Such an examination permits a precise defi-
nition of the areas of actual concern and
a quantificaticn of the degree of conflict
in the situation. At the same time, 1t
could also define the necessary character—
istics of any set of eguitable solutions
or define what aspects of the various par-
ties' postitions would have to be altered
before an eqguitable outcome could be
reached.

Method

The process involved in the siting of
the propesed Ballly nuclear power plant
ocutside 8ailly, Indiana, was selected for
this study because it appeared in many re-
spects to be a prototype of such controver=-
sies. At the time the study was conducted,
it was one of the longer stending unresolved
nuclear power plant siting controversies in
the United States--6 years in duration.

The groups and issues involved were clearly
defined and reflected a broad range of the
types of arguments (both pro and con) and



groups which emerge in such circumstances.

Subjects.
proceedings before the Atomic Safety and

On the bagig of records of

Licensing Board, the U.S. Court of Appeals
and the U.S,
Courts, seven groups were identified as hav-

for the Seventh Circuit, Supreme
ing had either a direct or an indirect impact
on the Bailly decision. These groups are
indicated in Table 1.

A total of thirteen persons, including
at least one from each group directly in-
volved in the decision process, were inter-
viewed to obtain information on their ¢groups'
perceptions of the risks, costs, and benefits
stemming from the proposed Bailly nuclear
power plant. Two random samples of 155
persons each were drawn from area phone books
to provide a proximal sample of residents
living within 15 miles of the proposed plant
site, and a distal sample of residents living
between 15 and 30 miles from the proposed
site., _

While neither group of citizens had
been directly inveived in either the regula-
tory hearings or subseguent adjudicative
procedures, many cf the arguments made by
direct participants were couched in terms
of the anticipated impact of the project, or
lack thereof, on these two groups of citizens.

Structured telephone interviews of 10-
15 minutes each were completed with 119
members of the proximal sample and 123 mem~
bers of the Jdistal sample. A subsequent
comparison of the age, education, lncome,
home ownership, and political party prefer-
ence
18706

area

data from these two samples against
cenegus data and voting reccrds for this
indicated that these two samples did
not differ significantly from their respec-
tive populations.

Perceptions of risk, cost, and benefit.

Direct participants and citizens were asked
paraliel sets of questions to establish their
positicns on the ilssues as related to the

proposed Bailly plant. In these questions
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respondents were asked to indicate theirx
perceptions of the relative desirabllity,
likelihood, and importance of several pos-
sible conseguences of constructing and

The

questions, as posed to direct participants

operating the proposad Bailly plant.

and citizens, are presented in Table Z.

In responding to the open-ended
questions, all of the dirsct participants
in the decision were guite willing to dis-—
cuss the positive and negative aspects of
the proposed plant, as their group saw 1lt,
and in general terms to indicate which of
these factors had most influenced their
group's position. ALl participants were
also willing to discuss and comment, in
a general fashion, on the likelihood,
degirability and importance in shaplng
their group's position of the twelve posgi~
ble outcomes summarized in the structured
rating task. However, several of the
diresct perticipants declined to provide
gquantifiable ratings of either thelr person-
2zl position or their group's position on
some or all of the twelvs outsomes noted in
the gquestionnaire and any additional con-
gequences they had mentioned earlier in the
interviews

To provide the quantitative date
necessary for the comparative analysis of
the views of dirvect perticipante and citi-
zens, a group of nine judges read the
transcript of each direct participant's
interview. They then independently rated
the twelve stated possible cutcomes as well
as any others the respondent had veluntesr-
ed in terme of how that group appearad to
see their relative likelihood, their deasira-
bility, and their importance in shaping the
group's position on the plant. The judges
were all professionals in the areas of po-
litical socience, sconomics, psychology,
civil englneering, end nuclear englneering.
interjudge agreement on these rankings

(zssessed in terms of Kendall's coefficient




At concordance -~ W) acroess the oubtcomes
inLorvioews

.93,

for all thirteen
.76 to W =
.B7.

considercd
ranged from W = with a
wedian value of W =
Results

The proximal and distal samples were

(a)

in favor of the general

cech divided into four subgroups:

citizens who were
use of nuclear technology to meet energy
neads, and in favor of the construction of
{b)
the use of nuclear technology. undecided
{c) the

use of nuclear technology, against the

the Bailly plant; citizens in favor of

about Bailly: ¢itizens in favor of
con-
(d) citizens

struction of Bailly; and

against the use of nuclear technology, and
against the construction of the Bailly
plant. The numbers of these subgroups are
in Table 3.

To facilitate the analysis and direct

indicated

comparison of citizen and decision partici-
pant perceptions across the entire set of
potential outcomes il was necessary Lo com-
bine certain of the ten potential negative
conssquences evidenced in the direct par-
ticipants’ interviews s0 as to provide
five categories of potential positive con~
sequences and eix categories of potential

negative consequences, eight of which

directly paralleled the elyght cé cgories of
cutcomes appearing in all the citizen inter-
views. The remaining three categories were
cutcomes occasionally mentioned by the
citizens (clean rellable gource of energy,
interference with park management. negative
impact on the visual landscape); but such
references occurred too infrequently to
permit their inclusion in the analyses.

The data for the subjects'® ratings cf de-
sirability, likeliheood, and importance were
apalyvzed in separate analyses of variance
for each of the possible ocutcomes congider—
ad. (The structure of the data is esgen-
tially multivariate in nature. However,

the analysis problems posed by the widely
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varying number of persons within a group

who were familiar with, and rated the

vossible outcomes precluded the use of
more elaborate multivariate analysis pro-

cedures). The significance of differences

between the mean ratings for the various

groups on each of the potential consequenc-
es wore assessed by means of Newman-Keuls
(4).

The mean ratings by each group of the
likelihood,

procedures
desirability, and importance
of each outcome arc indicated in Tables 3,
4, and 5 respectively. The F-ratios and
degrees of freedom for each analysis are
included at the bottom of each table. Cell
meanse within a column which do not share a
common subscript are significantly differ-

ent at the p < .01 level.

Citizen ratings.

When one considers the

number of persons who volunteered or were
familiar with possible cutcomes, the three
potential outcomes of concern to most citi-

sens were (1) the availability of suffi-

aient electricity (79.0%}, possible pollu-
tion (78.5%), and some form of radiation

(83%).
were familiar with the other potential

hazard somewhat fewer citizens
positive consequences of more jobs in the
arsa (62%), (56%),
and & slower rate of increase in electricity
{43.5%).

aware of possible disturbances during con-

more business in the area

costs still fewer citlizens were
struction (23%), or the possibility that
the plant would attract too much additional
iﬁdustry to the area (24%), as potential
negative outcomes from puilding the plant,
Table 3

presents the mean ratings of the citizens

Degirability of Outcomes.

and direct participants on the desirability
of positive outcomes and the undesirability
of negative outcomes potentially accruing
from the Bailly plant. Citizens agreed
among themselvaes that sufficient electri-

eity and slower rates of increase in



electric bills would be desirable cutcomes.
They shared this position with the direct
participants, with the notable exception
of the Joint Intervenors.

Citizens generally saw more jobs in
the area as desirable. The two groups
mest enthusiazstic about more jobs were in
the proximal sample: those who favored
both nuclear power and the plant and those
who favored nuclear power but were undecid-
ed about the plant. Most citizens' groups
gave a higher rating to the desirability
of more jobs than did the direct partici-
pants. More business in the area was a
desirable outcome for citizens, with the
exception of the small number who rated
+hat ocutcome negatively in pro-nuclear,
anti-Bailly group in the proximal sample.
Though small variance in some ceils pre-
cluded statistical generalization, the
citizens® high rating for desirability of
more business in the area came close to
that of NIPSCO, the company proposing the
plant. In general, the citizens were at
least as optimistic about the potential
positive cutcomes of building the Bailly
power plant as were the proponsnts af the
plant among the direct participants. Even
citizens opposed both to nuclear power and
to the Bailly pilant considered the potential
positive outcomes to be desirable.

Pollution as a potential negaztive
cutcome of the plant was considered strong-
1y undesirable by citizens genaralily, and
particularly by those opposed @0 the plant
in the proximal and distal samples. HNone
of the groups gave guite so strong an un-
desirable rating as the Joint Intervenors
nor guite so weak a rating of undegivabi~
lity as NIFSCC.

The possibility of radiation leakage
was alsc condidered guite undesirabie by
citizens. As with ratings on pollution,
the means for groups of c¢itizens genexrally

fell between the high negative ratings of
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the Joint Intervenors and the Department
of the Interiocr and the lower negative
ratinge of the EPA, NIFSCC, and the
Nuclear Regulatory Commissgion.

Fewer ithan one~fourth of the citizens
rated disturbances during construction or
too much industry in the area as possible
consequences of the Bailly plant. Fox
those who did, these were considered mod-
erately to highly undesirable outcomes, as
they were for direct participants except
NIPSCC.

Where there are consistent differences
smong groups of citizens on the desirability
and undesirability of outcomes, those in
favor of nuclear power and the Bailly plant
attached higher positive valuss to the poe-
itive putcomes; and those opposed to nuclear
power and the plant attached higher negative
values to the negative cutcomes. Taken to-
gether, the citizens were at least as en-
thusiastic about the positive outcomes as
NIPSCO and only siightly less vehement
about the negative outcomes than the direct
participants cpposed to ths plant.

Likelihood of Outcomes. Takle 4

represents the ratings of the likslihood
that the positive and negative congeyguences
attributed to the Bailly plant would occcur
if the plant were built.

sufficient electricity was seen as
gquite a likely outcome by all groups of
citizens. The pro-nuclear, pro-Ballly
groups of citizens shared with NIFSCO a
somewhat higher estimate of the likelihood
of sufficient electricity. Other citizens
ghared their slightly lower estimate with
the Joint Intervenors and the Muclear Regu-
latory Commission. The Department of
and EPA rated sufficient electyicity
lower in likelihood than did the

and the other direct participants.

Interioy
somewnat
citizens

For all groups of citizens the mean
prohabllity of & slower rate of increase

in electric bills was lower than the




probability of sufficient electricity.
Nevertheless, a slower rate of increase
was considered quite a likely outcome by
those citizens whe mentioned it. For six
of the eight groups of citizens the esti-
mates fell between the low values of the
Joint Intervenors and the Department of

the Interior and the higher likelihood seen
by NRC.

Except for those opposed to the plant
in the distal sample, citizens considered
more jobs in the area to he a more likely
consequence than did the direct partici-
pants. Those citizens who favored the Bail-
1y plant assigned especially high probabili-
ties to more jobs in the area as an outcome.
The mean values of all but one of the groups
likelihood that

more business would enter the area were

of citizens who rated the

higher than the gguivalent values for direct
participants. As with the issue of more
jobs, the Nuclear Regulatory Commisgion
assigned the greatest probkability among
direct participants and thus came closest
to the citizens' perceptlions.

Three groups of citizens opposed to
the Bailly plant and twoe groups of direct
participants, the Joint Intervenors and
the Department of Interior, assigned a high-
er likelihood to some radiation leakage
than they did to the main positive conse-
guence, sufficient electricity. The citi-~
zens in favor of the plant gave generally
lower estimates of the likelihood of some
radiation leakage; but none of the groups
of gitizens gave as low an estimate as did
NIPSCO or HERC.

Citizens from both samples who were in
favor of the Bailly plant as well as NIPSCO,
NRC, and EPA attributed relatively little
likelihood toe disturbances during construc-—
tion. Citizens who were opposed to or un-
decided on Baillly, along with the Joint
Intervenors and the Department of Interior,
considered disturbances during construction

to be a likely outcome.
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Teo much industry in the area was
considered to be a moderately to quite
likely consequence of the Bailly plant.
Citizens opposed to the plant gave the
highest estimates of likelihood: and citi-

zens in favor of the plant and most of the

direct participants assigned most of the
moderate likeliboods to this consequence.
None of the groups of citizens gave as
low an estimate as did NIPSCO of the like-
lihoed of attracting teo much industry.
of

The pattern for the likelihood

consequences was similar to the pattern for
the desirability and undesirability of con-
seguences: citizens saw all the pesitive
and the two majoer negative conssguences
{(radiation and pollution} as quite likely
to occur if the Bailly nuclear power plant
were built. Those citizens oppoesed te the
plant corsidered the negative congeguences
more likely to ceccur; and those in favor
of the plant considered the positive con-
seguences nore likely to occur.

Importance of Outcomes. The mean

values for the importance attached to the
various conseguences by the different
For each

groups are shown in Table 5.

group, the ratings of the importance
attached to outcomes were consistent with
those theyv assigned for desirability and

likelihoad. On the potential benefits of
the citizens looked most

the North-

thae Ballly plant,
like the plant's chief proponent,
ern Indiana Public Service Company.
Citizens in favor of nuclear power and the
plant equalled or exceeded NIPSCC's esti-
mate of the importance of the positive
eonsequences; and the other groups of
citizens rarely departed significantly
from NIPSCO's estimates. Judging by the
numbers of citizen~respondents who rated
the consequences, sufficient electricity
and more jchs in the area struck the most

responsive chord for citizens.




On the negative consequences of the
Bailly plant the citizens attached greatest
importance to the possibilities of pollu~
tion and some leakage of radiation, whether
judged by the mean values assigned or by
The
citizens' ratings of the importance of the

the number of citizens responding.

negative consequences look most like those
opposed to the plant (the Joint Intervenors
and the Department of the Interior), though
they are not statistically different from
the pesition of the Nuclear Regulatory
Commission.

When the mean values for desirability,
likelihood, and importance were considered,
the eight groups of citizens appeared to be
guite consistent and rational in arriving
at their respective positions. BAs indica-
ted by the frequencies in Table 3 for the
varicus groups of citizens, the result of
a referendum among the citizens would be in
favor of building the plant. This would
hold whether the referendum included only
persons living in relative proximity to the
gite {proximal sample}, or also included
those persons living somewhat farther away
{distal sample). Indeed, in this instance
a referendum would be particularly meaning-
ful since the issues of most concern to the
citizens were much the same whether they
favored or opposed the construction of the
plant and whether they lived quite close
The

citizens made clear trade-offs between the

to the propesed site or farther away.

potential benefits and the potential costs
and risks as they saw them.

The direct decision participants. The

mandates of the varicus agencies directly
involved in the Bailly siting controversy
praced constraints on the kinds of issues
which each might legitimatly raise in pro-
posing or halting the construction of a

nuclear power plant. To a considerable ex-
tent,
sed by the direct participants reflected

these constraints.

the set of values and concerns expres-
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Northern Indiana Public Service
Company initiated the proposal to construct
a nuclear power plant at Bailly, Indiana.
As a public utility NIPSCO was mandated to
The
respondents from NIPSCO attached greater

provide for anticipated ensrgy neads.

importance to providing sufficient electri~
city and to a slower rate of increase in-
the cost of electricity than did the other
direct participants. Thelr perceptions

of likelihood and probability were consls—
tent with the importance they attached to
these two conseguences.

NIPSCO respondents shared with the
citizens an emphasis on the immedliate and
long-term economic benefits of the plant
in giving relatively high importancs to
creating more jobs and bringing more hugli-
A1l of ths HIPSCO
respondents voluntesred the opinion that

ness into the area.

nuclear power was a relatively clean and
reliable source of energy and attached
moderate importance to that as a factor in
their decision.

NIPS5CO respondents attached some
importance to possible disturbances during
constrﬁctidn and a reduction of scenic
beauty. Both factors were seen &s somewhat
undesirable and moderately iikely. In con-
trast, the direct participants who oppoased
the plant saw these possible consequences
as highly undesirable and guite Likely.

The moderate importance NIFSCO attached to
factors related to construction and scenic
beauty may have reflected their nelng re-
gquired to address these igsues in an envi-
ronmental impact statement and the fact
that these were the primary sets of issues
raised in attempts to halt construction of
the plant.

Like the citizens, NIPSCO conaidered
pollution and radiation leakage to he the
least desirable conseguences. Unlike the
citizens, NIPSCO considered radiation leak-
age or pollution to be dquite uniikely.
Thus, NIPSCO attached relatively little




importance to these factors in their
decision. These differences suggest that
NIPSCO {and NRC)Y had not effectively com-
municated their confidence on thoue Jonues
to the citizens.

The relatively high importance attach-
ed by NIPSCO to the economic benefits and
the relatively low importance they attached
to the potential negative outcomes clearly
indicated that for NIPSCO the benefits of
the Bailly plant greatly ocutweighed the
perceived risks and costs,

The invoivement of the Fnvironmental
Protection Agency (EPA) in the decision
process was limited. The original design
proposed for the plant would have sent cool-
ing water directly from the plant into Lake
Michigan. EPA sets standards for thermal
discharge inte the lake. Thus, EPA's
dircct involvement and mandated concern
ended when they successfully insisted upon
& caoling tower to meet standards for ther-
mal pollution. This was reflected in pri-
mary importance attached to potential
pollution problems in reaching the decision,
which the respondent from EPR saw as the
least desirable and most likely outcome to
acerne from the piant. The potential for
radiation leakage, the reduction cof scenic
beauty, and disturbances during construction
were also given some moderate welght in the
formulation of EPA's response to the draft
environmental impact statement on the Bailly
plant. The long and short-term economic
impacts of the plant did not enter signifi-
cantly into their position, although the
respondent did view these outcomes as at
jeast moderately likely and moderately de-
sirable. Thus, EPA appeared to have ad-
hered closely to their mandate in develop-
ing their position on the Bailly plant,
giving primary attention to the potential
for environmental pollution. In de-empha-
sizing the possible economic benefits, EPA's
position differed from that of the citizens
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ang NIPSCO. In attaching greater importance
to potential pollution and radiation prob-
lems, the rospondent §hurﬂﬁ +he concern of
the citizens and deperted congiderably Trom
NIPSCO's position. The low importance
attached to essentially local economic
issues by FPA probably reflects an appro-
priate concern with national policy.

The Joint Intervenors were concerned
primarily with issues of safety, the envi-
ronment, and aesthetics in their opposition
to the Bailly plant. In contrast to the
citizens in the area, little concern was
evidenced with the economic issues (Table
5y, For them the most important factor in
forming their position was the potential
radiation hazard, followed closely by pol-
lution problems, and a reduction in scenic
beauty. Judging from the low rating which
they attached to ostensibly positive gut-
comes, the Joint Intervenors appeared to
have been unconvinced that they would rea-
lize significant benefits from the plant.

The Joint Intervenors' ratings of
likelihood suggest they were not unaware of
the arguments for economic benefits arising
from the plant. Though they saw sufficient
electricity, more jobs in the area, a slow-
er increase in rates, and more business in
the area as at least moderately 1ikely;
they saw these outcomes as only slightly
desirable, or even undesirable.

The Joint Intervenors appear to have
heen concerned on twe levels. TFirst, they
were skeptical of nuclear power plants in
general. Like the citizens, they emphasized
the undesirability and the likelihood of
some radiation leakage and pollution.
Nuclear power plants do not appear to meet
their safety criteria. The political pro-
cess involved in siting nuelear power plants
makes it difficult te raise such general
cbiections. The process defines state-of-
the-art technology as an acceptable level

of safety. The points of access for



opposing groups to raise their chiections
(Atomic Safety and Licensing Board-—ASLB--
and Federal Courts) will only hear cbjec-
tions to granting a licenee to construct
or operate particular power plants and not
to the use of nuclear power as a national
policy.

Thus, the Joint Intervenors had to
operate at a second (lecal) level of concern
in their attempts to halt the construction
of the Bailly plant, focusing on the risks
and costs unigue %o the proposed site.

Thege concerns were damage te scenic beauty
and various other forms of damage to the

immediate enviromment. It was these claims
which formed the basis of their appeals to
the ASLB and the courts.
al map of the area the Joint Intervenors

In thelir conceptu-

placed a major emphasis on the fact that
the proposed site was adjacent to a nation-
al wetlands and a national lakeshore. This
viewpoint, however, was nct effecﬁiéely
communicated to other citizens in the area
and to NIPSCO.

apparently saw the Bailly plant site as a

Both of these latter groups

logical extension of the existing industrial
corxidor.

The Joint Intervencrs' concerns about
the risks of pollution and radiation were
sharedl by the other citizens and by EPA,
but not by NIPSCO.

cal constraints on the decision process,

Because of the politi-

the Intervenors had tc emphasize their
envirormental and aesthetic concerns, which
were not shared by the arsa citizens and
were not controlling for NIPSCO.

The most important consequence for
the Department of the Interior's evaluation
was the reduction of scenic beauty. This
potential aesthetic detriment was consider—
ed very undesirable, and as in the case of
the Joint Intervenors, the most likely of
the congsequences to occur. specifically,
the cooling tower, required to meet EPA

objections about thermal pollution, would
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be clearly visibkble Ffrom Cowle's Bog and
Indlana Dunes National Laksshore.

fhe Department of the Interior also
assigned moderately high importance to
potential pellution, radiation leakage,
They
rated radiation leakage as extremely unde-

and disturbances during congtruction.
girable, and moderately likely; some pol-
lution as guite undesirable, and guite
1ikely; and problems during construction
as moderately undesirable and quite likely
to accur. In this latter regard, the Joint
Iintervenors contended, and the Department
of the Interior concurred, that one of the
virtualiy unavoidable consequences of pre-
paring the foundatien for the plant would
be a serious lowering of the water table

in the adjacent Cowle's Bog.

The Department of the Intericr con-
gidered sufficient slectricity moderately
desirable, and likely to coour (Tables 3
and 4). They conzidered a slowey rate of
increass in the cost of electricity the
most desirable conseguence, but moderately
unlikely to ccecur. More jobs in the area
were considered slightly desirvable, but
moderately unlikely. None of thees conse-
gquences was considered as likely to oceur
28 the reduction in scenic beauty and pol-
Thus,

Interior, as for the Joint Intervencrs,

lution. for the Depavrtment of the
and those citizene opposed to the plant,
the costs and risks of the plant outweighed
the potentlial benefits.

Paradexically, interference with the
management of the Indiana Dunes Wational
Lakeshore was given low importance ratings
by both the Department of the Interior and
the Joint Intervenors. These ratings weare
conelstent with their Iikelihood and desir-
abitity ratings. Nonetheless, this was
one of the major issues (in terms of delay-
ing construction) raised by Interior and
the Intervenors in the court battles

againsgt the Bailly plant.




This situation may have arisen because the
active participation ¢f the Department of
the Interior on the Bailly proposal had
been severely limited by the White House's
Domestic Council. Thus, they were forced
to limit their direct objections to an ad-
ministrative issue related te the mission
of the Department of the Interior while re-
lying on the Joint Intervenors to raise
other issues of concern. As in the case of
the other direct participants, the pattern
of concerns shown by the Department of the
Interior was congistent with their mission
and with their perceptions of likelihood
and desirability of consequencos.

A consideration of the importance
ratings for the Nuclear Regulatory Commig-
sion (NRC) suggests that in reaching their
decision to grant the construction permit
for Bailly close attention was pald to po-
tential adverse aesthetic impacts, problems
arising from construction, possible radia-
tion and pollution problewms (atthough to a
tesser extent than groups oppessad to the
plant}, and the benefits accruing from suf-
fimient mlectricity and a slower rate of
increase in the cost of electricity. In-
decd, these ratings provide a close approx-
imation of the relative amounts of time
spent on these sets of issues in adjudica-
+ive and ASLE hearings. Parvadoxically, a
somewhat different picture emerges when the
1ikelihoods of the various outcomes and
their associated desirability/undesirability
are examined in Tables 2 and 3. Having suf-
ficient electricity and a clean, reliable
source of slectricity wers seen as the most
desirable outcomes, followed by slower
rates of increase in electric bills and pos-
itive economic gains for the local areas.
Pollution, radiation and construction dis=
turbances were seen as guite undesirable.
The potential adverse impacts were seen as
lese likely to occur than the pogitive con-
fsequences. Ap?arently taking both positive

and negative consequences into account, the
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Nuclear Regulatory Commission decided in
successive hearings that the benefits like-
iy to accrue from the Bailly plant out-
weighed the costs and the risks of delete-
ricus conseguences.

in general, this analysis would suggest
that the citizens are primarily concerned
with local eceonomic issues in such situa~
tions. The envirommentalist groups are not
getting their message across in a persuasive
fashion. The citizens do not share the
confidence in the safety of nuclear power
expressed by utilities and by NRC. These
groups are also not getting their message
across in a very persuasive fashion. At
the same time, the groups opposed to the
plant greatly underestimated the attractive-
ness of a nuclear power plant in the area
to many citizens.

Conclusions

Three points which emerged from these
data appear particularly noteworthy: {(a)
the "rationality" exhibited by the citizens;
(b} the high level of concern axpressed by
all groups of citizens about possible nega-
tive side effects of the Bailly plant; and
{c) the broad scope of concerns weighed by
the ASLB in reaching their decisiocns.

The various groups of citizens were
eminently raticnal in helding their partic-
ular positions--for those groups favoring
the plant the expected value of the project-
ed benefits cutweighed the expected costs
of the negative conseguences. Thus ali
groups were correctly uging their percep-
tions of risks, costs, benefits, and like-
1ihoods in arriving at their positions.
The disagreements between the variousg
groups reflected primarily different per-
ceived likelihoods, and to a lesser extent
different levels of perceived benefits/costs.
Clearly the citizens in such circumstances
are capable of arriving at raticnal decislons
on complex technical issues which involve
complex trade-offs among non-eguivalent

guantities. Disagreements among citizens



and technical experts in the present study
were certainly not due to any irrationality
o the part of the citizens. Rather, they
appear to be due primarily to differences
of opinion about the likelihood of both
This
difference is highlighted in the relatively

degirable and undesirable outcomes.

high likelihood all groups of citizens
attached to the potential negative cutcomes
While this

discrepancy might be attributable to some

of polintion and radiation.

degree of conservatism by the citizens (a
tendency ‘to overestimate the likelihood of
rare events and to underestimate the like~
lihood ¢f very probable events); the lack of
a corresponding degree of conservatism in
their ratings of the desirable, probable
cutcomes would argue Against such an intexr-
pretation. Rather, from the present data
it would appear that the citizens are sim-
ply more skeptical of the available infor-
mation on safety and pollution than are the
“technical experts.”

The safety and pollution issues were
of concern to all groups of citizens in
the present study, not just those who were
cpposed to the construction of the Bailly
plant. 7Thig would appear to reflect a
general skepticism about nuclear power in
general and not simply at a particular site.
However, the decision process involved in
nuclear power plant siting does not permit
concerned citizen groups to raise such
general issues which are their primary
concerns. Similarly, institutional re-~
strictions placed on the Federal agencies
involved also force them to consider only
site specific issues in a way that precludes

the effective resoplution of conflicting

positions by the direct participants through

This

problem was compounded in the case of Bailly

any means other than the courts.

by the actions of the White House Domestic
Council in restraining activities by the
Department of the Interior. In the present

case, ASLB was, logically, satisfied with

their consideration of environmental issues,
particuliarly when they heard very Little
directly from the Department of the Interior.
Department of the Interior was clearly
frustrated and alsc, logically, felt that
their concerns did not receive adeguate
attention,

The present data clearly indicate that
a broad range of potential impacts of the
proposed Bailily plant were given careful
attention by the ASLB.

generally optimistic concerning potential

Although they were

henefits, they were also maderately pessi-
mistic about potential negative impacts.
Critics have sometimes charged that the
ASLE, many of whose members began service
in the Atcomic Energy Commission, bring a
strong pro-~nuclear bias to their delibera-
tions, If this is the case, the present
data indicate that the only place where
such a bias might enter iz in their esti-
mates of probabilities of various conge-
guences, and not in the importance they
attached to various potential consequences.
¥inally, it is clear that the utility
companies and Federal Agencies must take
more cognizance of the reservations abeout
nuclear power plants held by all citizens.
They must also take the lead in communica-
ting their concerns more effectively to
such groups and the public if such cestly
delays are to bhe avolded in the future.
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Numbker of
Interviews

Sample:
Completed:

Sample:
Completed:

(structured telephone interviews of 10-15 minutes)

155
119

155
123

{extensive personal interviews)

Northern Indiana Public Service

Table 1

Subjects

Group

DIRECT PARTICIPANTS

Company

Joint Intervenors

Izaak Walton League of
Porter County, Indiana

City of Gary, Indiana

State of Illinecis

Basinessman for the Public
Interest
Residents of Bailly area

U.5. Environmental Protection

u.

Agency

§. Department of the Interior

J.

§. HNuclear Regulatory Com-

migsion

Argonne National Laboratory

Atomic Safety and Licensing
Board which heard Bailly case

CITIZENS

Proximal Sample

Distal Sample

51

Position

Technical and administra-
tive personnel

Cfficer

Representative to Indiana
legislature from Gary
district

Attorney, Office of
Tilinois
Attorney Ceneral

Counsel rasident

Official from bureau
responding to initisl BIS

Assistant Secretary,
Officials from National
Park Service

Technical consultant on
Bailly proposal

Members of the board

Random sample of adults
tiving within 15 miles of
the Bailly site. Sample
does not depart signifi-
cantly from 1970 census
for age, education, home
ownership.

Random sample of adults
living more than 15 and
less than 30 miles from
the Baillly site. Sample
does not depart signifi-
cantly from 1%70 census
for age, education, etc.




Takle 2

Summary of Questions on Perceived Costs, Risks, Benefits

of Proposed Bailly Nuclear Power Plant

DIRECT PARTICIPANTS ’ CITIZENS
Dosition on Bailly Plant
Open-ended gquestions: Four-point c¢losed scales:
Describe group's position on proposed Feelings about the use of nuclear technology
Bailly plant to mest energy needs {strongly in favor to
strongly opposed}

Describe factors influencing position Feelings about a nuclear power plant at the
Bailly site. (strongly in favor to strongly
opposed)

Assign relative importance to factors

menticoned
Perceptions of Costs, Risks, Benefits
Cilosed guestions, rated by judges on Closed questions, rated by respondents on
a nine-point scale: a four-point scale:
The relative likelihood of The relative likelihood of occurrence . .
OCCUYIBnce . . .
The relative desirability . . . The relative Gesirability . .
The relative importance in arriving The relative importance in arriving at
at position on Bailly . . - position on Bailly . . .

of each of the following: of each of the following:

Positive Consequencesl Positive Consequences

sufficient energy to meet increased Electricity available when you need it

future needs

Slower rate in increase in costs of Decrease in your electric bills

electricity

Creation of more jobs in the area More jobs in the area

Attraction of more business to the More business in the area

ared

Nuclear power as a clean, reliable
source of electricitvy?

Negative Consequencesi Negative Conseguences

Construction:2 Construction:

Disturbances during construction
{e.g., noise, sand, increased

traffic, etc.) (Continued)
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Table 2

{Continued)
Negative Consequencesl Negative COnsequencesl
Lowering of water table due to
dewatering during construction
Polzution:2 Pollution
Pollution of Lake Michigan from
chemical or thermal sources
Erosion of lakeshore due to
gurface water runoff
Danger of radiation leakage Radiation
Changes in character of Toe moch industry
surrounding neighborhoods
Detriment to scenic beauty:2 Detriment to scenic beauty3
Cooling plume would be unsightly
Decrease in value of surrounding
residential property
Interference with management3 Interference with access to or use
-of adjacent Dunes National Lake- of Dunes National Lakeshare3

shore in case of emergency at
Bailly plant

. 1Oxiginally, the language used in the two interview schedules was identical.

i {7A pretest with:the citizens resulted in the abbreviated and somewhat altered forms
of the questiohsibeing developed sc as to be more comprehensible and meaningful to
this group of respondents.

zlndexes of construction, pollution, and detriment to scenic beauty were
created by averaging responses to the twe specific consequences following each
index title.

3th offered as potential consequence in closed questions. Volunteered
sufficiently frequently to warrant inclusion in analysis.
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Mazn Ratings of the Desivability of Possitle Consequances

Assostated with the Construction of Bailly

Lenseguences

Beccleraie Rate  More Mare
Suff, of Increase sebs In Business  Clean &
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APPENDIX B.

SCHEDULE FOR INTERVIEWS WITH DIRECT PARTICIPANTS
IN THE CASE STUDY ON DRINKING WATER

Schedule for Interviews on Public Water Supplies

My name is . I represent a group of people at Purdue University engaged

in a project sponsored by the U. 5. Dept. of the Interior. One purpose of our research
is to gain a better understanding of decisions and choices about the guality of drinking
water in the United States and particularly Indiana. The guestions I will ask you are

about your job and public drinking water supplies in Indiana.

1. First, let me be sure I have your name right--can you tell me your name .

2. And what is the title of vour present position? .

3. Can you tell me a little about your job and what your responsibilities are?

4. And how does your position relate to others in the organization or agency?

5. About how long have you been here at ? Has your position been

the same or have you held different positions while you've been at 7

6. Is your present job one that is elected or appointed?

7. Weuld you say that you have a role in making decisions about standards for public

water supplies? How is that? Can you elaborate?

8. Would you say that you have a role in implementing or enforecing standards for water

guality in Indiana? How is that?

9. Who would you say makes decisions about standards for water guality in Indiana? How
is that? '

Are there particular people or agencies or organizations that make decisions about

water guality for public water supplies?
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10. Who would you say makes decisions about implementing or enforcing the standards

for water gquality in Indiana?

Are thers particular people or agencies that make decisions about implementing or
enforcing standards for public water suppiies?

11. wWhat do you personally think the communlty feels about the kind of water service

being delivered?
a. For example, what are the general attitudes and feelings of the community
toward the quality of the water? Do members of the community generally think
.the guality of the water is pretty good, not so good, or just what?
b. How do you find out what the members of the community think or feel about the
water supply?
12. Are there groups in the community or in the state that seem to be interested in
water quality?
Or in improving the quality of water in public supplies? What are those?
if yes,
a. Does your agency seem to have a working relationship with these groups? How
iz that?
b. Are there groups in the community or state that have direct bearing on the
quality of drinking water, or on the gervice supplied?
13. What would you say are the major institutions and organizations that are either
directly or indirectly involved in the guality of water in public water supplies?
a. Por example, are there governmental agencies involved? What are those?
b. Are there professional groups or associations involved? What are thoge?
c. Are there community or citizen groups involved? What are those?

14.. What effects would you say each of these groups has on the operation of your

agency? Can you give some examples?
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16.

i7.

i8.

-

How would you say the agency relates to each of these groups? Can you describe

some of these relationshipe?

Would you say that your agency might have a responsibility for bringing information
to or getting the views of the public on drinking water guality, or is this some-

thing the agency should not be concerned with?

A, In 1973, the Congreas passed the SDWA which provides for new standards for
drinking water in states and local cemmunities. Do you happen to be aware

of this act or of the new standards issued by the EPA?
B. If ves, as you See it, will it be feasible to implement these new saandards?
Could it be done immediately?
Gradually?
Or just what?

C. Some people say the Federal Government should be highly inveolved in setting
drinking water standards, while others feel that this should be done at the

state and local level. What is your opinion.

Do you happen to know what standards are being implemented or enforced in the
State of Indisna?
A. Are the standards the same for all sources of water?

E. Are specific tests carried out for:
a. Biological Contaminants
. Chemical Contaminants
¢. Fleasantness
d. Physical Properties
e. Anything else not already mentioned
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In the following gquestions, the term “+esting schedule®™ refers to the list of tests of
public water supplies carried out regularly by the State of Indiana as well as how

often they are carried out.

19. A. As you see it, 'do the lab personnel - generally understand the_testing

gchedulie and its importance?

B. Would you say the policiea towards testing are well-khown to lab personnel

or not 8o well known?

C. Would you say there is general consensus among lab perscnnel or are there

disagreements about what tests to apply?

D. Who interprets the testing schedule to the lab personnel, especially to
newoomers on the staff?

20. What do you think are the most important factors in deciding what to test for

in public water supplies?
Gf the things you've mentioned, what do you think is the most important?

21. What do you think are the most important factors in deciding how often to test
for particular substances in public water supplies? Of the hings you've men-
tioned, what do you think is the meost important?

22. In preparing the schedule for testing public water supplies, do you find that
the schedule is much the same from month to month and year to year or does the
gcehedule change?

Can you give me an example?

23. Can you describe how the present schedule used for testing water supplies has come

into use?

24, Do you personally think that there ig any likelihood of dangerous contamination

of & public water supply in Indiana?

25. Do you think the general public sees any likelihood of dangerous contamination

of a public water supply in Indiana?
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26. What do you feel ig the role, if any, that the general public or organized
groups of citizens should play in establishing the testing schedule for public
water supplies?

27. I am going to hand you a list of items which may or may not he important in
deciding what the testing schedule should he. Please rank these factors, giving
the most important a “1%, the second a "2", etc. 1f you feel any factors are
irreievant and should not be considered, please mark them with an "x°.

Size of population of community consuming the water

_____Time required for analysis
Hand R ___ Available resources {including technicians) to carry
Card 1 out tests

___ Cost of analysis

____ Iimmediate consequences of not testing

____ Long-term conseguences of not testing

____ Number of sampies required for comprehensive testing

____ heccuracy of available tests

. Federal regulations and guidelines (presently)

_____ Other (please specify)

28. I am going to hand you a list of items that may be found in a drinking water
supply. Please rank them with respect to how important you feel it is to test
for them. Give a "1" to the item for which it is most important to test, a
t20 +n the second most important item, etc.

Harmful viruses
_____ Pesticides
Hand R Card 2 ____ Odor-causing substances
and retrieve 1 ___ nharmful bacteria
_____ Heavy Metals
______ Inorganic toxins (cyanide, etc.}
___ Murkiness
____ Radicactive substances
_____ Other (please specify)
39, Please rank the items on the card {(same as 428) with respect to the likelihocd

of their occurrence at unacceptable levels in a public water supply. Give the
item most likely to occur a “1", the second most probable item a "2", etc.

Hand R card 3 and retrieve 2
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3%.

-

Please rank the items on the card (same as $#28) with respect to likelihood
of a serious iliness or death (in humans) occurring due to that particular
item. Cive a "i' to the ltem conglidered most likely to cause such an event,
etc. .

Hand R card 4 and retrieve 2

Is there anything else about your job, public drinking water supplies, etc.
that T haven't asked that you feel I should know?
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APPENDIX C.

SCHEDULE FOR INTERVIEWS WITH DIRECT PARTICIPANTS
IN THE HERBICIDE ORANGE CASE

Elite Questionnaire

< Firgt I would like some background information. Would you give me your complete

title and ‘tell me a little about your job and your responsibilities?

How many- years have you held this position?

" Would you tell me how and why the decision not to proceed with the plan for

disposing of Herbicide Orange in Utah was reached?

Can you give me a brief summazy of the events which led to the decision?

Can you elaborate on that?

Who was responsible for making the decision not to proceed with the disposal
plan in Utah?

Was a single individual or group responsible for the decision or were there

a number.of individuals or groups who were responsible for the decision?

Who were: they?

Were you invelved in this decision in any way, either directly or indirectly?
If you were not involved with this decision, were you involved in any othex

way with the issue concerning the disposal of Herbicide Orange?

If YES, would you tell me about your role in the decision? When did you

first become involved?
If RO, were you invelved in any other way with the issue concerning the disposal

of Hérbicide Drange? When did you become invelved? Can you tell me a bit about

your invelvement?
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6b.

8a.

8b.,

o P o
What was your position regarding the disposal of Herbicide Crange in Utah?

Were you in favor of the proposal, against the proposal} or somewhere ln he-
tween?

Wwhat were the factors that influenced you to adopt this position?

of the factors that you have mentioned, would you consider any particular

factor as most important in influencing your position?

Which one?

If'NO, could you elaborate & bit?

Was {organization) involwed in the decision not to proceed with the plan for
disposing of Herbicide Orange in Utah in any way, either directly or indirectly?
Tf YES, would vou tell me about its role in the decision? When did it first

become involved?

If NO, was it invelved in any other way with the issue concerning the disposal
of Herbicide Orange? Can you tell me a little about its involvement?

What was (organization's) position or recommendation with regard to the disposal
0f Herbicide Orange in Utah? Was it in favor of the proposal, against the pro-

posal, or somewhere in between?
What_were the factors that influenced (organization) to adopt this position?

0f the factors that you have mentioned, do you think that any particular factor

was most impbrtant in influencing {organization) to adopt its position?
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9. In your opinion, would the disposal of Herbicide Orange through soil biocdegradation

involve any potential hazards?

If YES, can you give me some examples? And which of these potential negative
consequences would be most likely to coccur? Which of these potential conse-
quences do you think would have the most harmful effects?

If NO, would vou give me the reasons for your opinion?

14, Some people have mentioned the following as potential negative consequences of
the disposal of Herbicide Orange through soil biodegradation. Would you please
rate each consequence on the likelihood of its occurrence on a scale ranging

from 1 = very unlikely to 9 = very likely.

> >
B — — -
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damage to commercial crops: : : ' L S BV S SO

contamination of streams: : s : : : : : : H :
contamination of ground

watey: H : : : : 4 H H H H
entrance of the contaminant

(dicxin) inte the food chain: : : : H H : : : H

birth defects in wild

"
v
.

.

animals: : H H

birth defects in domestic

animals: : : : : : H 3 : :

allergic reactions in humans,

"

e.g., skin disorders: H : : :

migcarriages in humans: : : : H : : : H H :

birth defects in humans: : : : : : H H
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10. (Continued)
Any others

{please specify) : : t : : 8 : : : :
1 2 3 4 5 6 7 B 9
. Turthe: . Some penuis have suggeste ! that gertair event: could precipitate the
oreni T SETLTE [T o R NN Z A AT o
D TE LLW i Ea e T S R S b S ¥ Prd oot - S 3 St b 4 S
= Sy
L — e e
P BBy WU [ —
)~ —t i o 4 7}
£ o o o o o - -
[Ty RV RV I Vv Mot — O
b By el O 00 ® MU N
Do bt o T T M A PN
[ = R = I e R I R TR
accident during vd >8 3 B3 Emt o Bl 0H
transportation: : : : : : : ¢ g : :
1 2 3 4 5 [ g 9
evaporation and subsequent
wind movement with dispersion: : : : : : : z : F
evaporation and subsequent
wind movement without dis-
persion: : e H : : : : 8 : :
earthguake during incorpora-
tion: : : H H : H : : H H
fiash flood: : Tt : : 3 : H H :
theft or sabotage: H H : : : : : : : :
any others:
please specify: 3 t : : H : H : H H

12. How before we proceed to the next question, I would like to get scome reference
point fot the likelihood estimates that you just made. For example, in any
given year in the United States, the probabilities of dying in a car accident
is ambout 1 in 4000. How would vou rate this probakility on the scale you just

uged?

{continued)

66



12. (Continued)
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13. Assuming that each of the potential negative conseguences listed below were
to cccur, would you please rate each in terms of its seriousness or cause for
concern. For these ratings, the scale ranges from 1 = not at all sericus or

no cause for concern to § = very serious, of cause for grave concern.

not at all
serious
very
serious

damage to commercial crops:

-
a
+

.

contamination of streams: : H : : : H H : : F

contamination of ground water: : : : : : : :

entrance of the contaminant

(dioxin) into the food chain: : : : : : :
pirth defects in wild ani~

mals: : ¢ : : ' t

birth defects in domestic
animals: SO IO U S DL SN S ST S
allergic reactions in humans,

e.g., skin disorders: : : H : : : : : : :

o
as
e

mniscarriages in humans;: : : : : : : :

D
.

birth defects in humans: : S S U PN S S DRI DU

any others:

please specify : : : : s : 3 : :
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15.

16.

17.

18.

1s8.

e

Do you think that cost of disposal was a factor in the decision not to proceed

with the disposal plan in Utah? Yes Ko

To what extent do you think that cost should be considered in making decisions
of this kind?

Could you express this in terms of a scale where 1 = cost should not be a
factor at all te 9 = cost should be very much a factox?

should not i should be
at all be very much
a factor a factor

Wwas (organization's) advice of recommendation taken into consideration in the
decision not to proceed with the plan to dispose of Herbicide Orange in Utah?

In what ways? To what extent was its recommendation considered?

pid you (or your organization) consider any alternative methods for the

disposal of Herbicide Orange?

If YES, which one? Dig {organization) have any preferences among
the alterpnatives? Which one(s}? Why?

What organizations, groups, OY individuals have been directly involved in the
decision not to proceed with the disposal of Herbicide Crange in Utah?

Are there any others that you can recall?

Please answer question 19 for each organization, etc. mentioned in question 18.

What was the contribution of (sach organization) to the decision?
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2G.

21,

ey

What was its position or recommendation?

In your ¢opinion, what factors influenced its position or recommendation?

Please rate (each organization's) contribution to the decision on a scale
ranging from 1 = not at all valuable to 9% = very valuable.

valuable
valuable

not at ail
very

What organizations, groups, or individuals have been indirectly involved in
the decizion not to proceed with the disposal of Herbicide Orange in Utah?

Please answer guestion 21 for (each organization, etc.) you mentioned in
question 20.

What was the contribution of each organizaticn to the decision?

a. What was its position or recommendation?

b. In your opinion, what factors influenced its pesition or recommendation?
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22.

23.

24.

-f -

Pigase rate {each organization®s} contribution to the decision on a scale
ranging from 1 = not at all wvaluable to § = very valuable.
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1 2 3 4 5 [ 7 8 9

In general, do you rhink that the people of Utah were well informed or poorly
informed about the issue of dispoging of Herbicide Orange in their state?

in what ways were they well informed or poorly informed?

pid you receive any letters, telegrams, phone calls, eto. from individuals
expressing their opinion on this matter?
1f YES, how many expressed a favorable opinion toward the plan to
dispose of Herbicide Crange through seil bicdegradation in Utah?
What percentage of the total was this?

How many expressed an unfavorable position? What percentage of the
total was thisg?

Is there anything else about the issue of disposing of flerbicide Orange that
T haven't asked that you think I should know?
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APPENDIX D.

SCHEDULE FOR INTERVIEWS WITH DIRECT. PARTICIPANTS IN
THE CASE STUDY ON BAILLY NUCLEAR POWER PLANT

Bailly Elite Interview

First I would like some background information. Would you give me your complete

title and tell me a little about your job and your responsibillities.

How many years have you held this position?

And how does your position relate to others in the organization or agency?

Are or were vou involved in any way, either directly or indirectly, in the events
arising from the proposal to build and cperate a nuclear power station at Bailly,

Indiana?

If YES, would you tell me about ycur role in these events? When did you first

become involved?

If WO, was your organization (group, etc.) involved in these events? When did

it become involved? In what way{s) was it involved?

What is your position regarding the proposal to build and operate a nuclear
power station at Bailly. Are you in favor of the proposal, against the proposal,

or somewhere in between?

What factors influenced you to adopt this positien?
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of the factors that you have mentioned, would you consider any particular factor
as most important in influencing your position?
Which one?

1f MO, could you elaborate a pit?

Some people have mentioned the following as potential positive consequences
of building a nuclear power staticon at Bailly.

How likely do you think that the building ¢f a nuclear power station at Bailly
would result in each of the following. Please respond on a scale where 1=

extremely unlikely and 9 = extremely likely.

sufficient electricity to meet

increased energy needs: 1 2 3 4 5 6 7 8 g

slower rate of increase in

electricity costs: EN 2 3 4 5 ] 7 8 2
more jobs in the area: 1 2 3 4 5 6 7 H g
more business in the area: 1 . 3 4 5 6 7 8 g
other....

How desirable do you think these consequences would be if they were to occcur?

Please respond on a scale where 1 = very undesirable and 9 = very desirable.

sufficient electricity to meet

inereased energy needs: 1 2 3 4 5 6 7 g 9

slower rate of increase in

electricity costs: 1 2 3 4 5 3 7 8 9
more jobs in thé area: 1 2 3 4 5 [ 7 8 9
more business in the area: 1 2 3 4 5 6 7 8 9
other...
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How important was this igsue in forming your {(your company, organizationt's} attitude?

Pléise respond on a scale where 1 = very unimportant and 9 = very important?

sufficient electritity to meet

increased energy needs:

slower rate of increase in
electricity costs:

mwore jobs in the area:
more busiféss in the area:
cther...

Some people have mentioned the following as

building & nuclear power station at Bailly.

; ou think that the building o
1 each of the following.
wiflikely ané § = extremely likely

#igturbances during

wE#hngtruction, e.g.,

s, sand, increased

'jtgg £ic, ete.

peliution of Lake Michigan
from cshemical sources

fdye to surfate water rdnoff,

ponds,; -and.cooling tower)
tadiation leakage

erosion to Lakeshore due to

surface water runoff

'fibwéring of the water table
iifue to dewatering {(slurry wall)

Gogling tower and plume

4 be uﬁaightly

potential negative conseguences of

f a nuclear power station at Bailly

Flease respond on a scale where 1 =
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decrease Ln property values 1 2 3 4 5 8 7 g 9

change in the character of
neighborhoods 1 2 3 4 5 6 7 g8 8

How undesirable do you think these consequences would be if they were to
oecur? Dlease respond on a scale where 1 = very undesirable and 9 = very
desirable.

disturbances during
construction 1 2 3 4 5 (3 7 8 g

pollution of Lake Michigan
from chemical sources 1 2 3 4 5 & K 8 9

radiation leakagye 1 2 3 4 5 6 7 8 9

ercsion to Lakeshore due
to surface water runcff 1 2 3 4 5 6 7 g g

lowering of the water table
due to dewatering 1 2 3 4 5 6 7 8 9

cooling tower and plume
would be unsightly 1 2 3 4 5 6 7 8 9

decrease in property values 1 2 3 4 5 6 7 & 9

change in the character of
neighborhoods i 2 3 4 5 6 7 8 9

other..c.coas 1 2 3 4 5 & 7 8 2
How important was each in forming your (your company's, organization®s,
etc,) attitude? Please respond on a goale where 1 = very unimportant and

9 = very important.

disturbances during
construgtion 1L 2 i 4 5 6 7 8 9

poliution of Lake Michigan
from chemical sources 1 2 3 4 5 & 7 B 9
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radiation leakage 1 2 3 4 5 & 7 8 9

erosion to Lakeshore due
to surface water runoff 1 2 3 4 5 6 7 8 9

lowering of the water table

due to dewatering (slurry wall) 1 2 3 4 5 6 7 8 g

cocling tower and plume would
be unsightly 1 2 3 4 5 6 7 8 9

decrease in property values 1 2 3 4 5 6 7 8 9

change in the character
of neighborhoods 1 2 3 4 5 6 7 8 9

From what sources have you gathered information regarding these issues?

A5 we mentioned, a number of issues have been raised regarding the building

and operation of the nuclear power station at Bailly 1In your opinion have

these issues been fairly or unfairly presented?

In what ways?

Now I'm going to read you the names of groups which were involved (or are}

in the events arising from the proposal to build and cperate a nuclear
power station at Bailly, Indiana. Please tell me how much influence you

think each group has had.

a.

NIPSCO. ..

Environmental Protection Agency...

Atomic Safety and Licensing Board...

State Goverament...

Scientists and other experte...
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f. Citizens in the local community...

g. the panel of Federal judges hearing the arguments...

Could you express your responses for each group on a g~point scale where
1 = no influence at all and 9 = a great deal of influence?

no influence
NIPSCO at all

Environmental Protection Agency i

[ N

Atomic Safety & Licensing Board
State Government

Scientists & other experts
Citizens in the local community

e

I SN S I N

W W W W W W
F N N S S S S S
[ I I T T T I
G om o O
B N e R |

Panel of judges

How would vou tell how much influence you think each group should have.
a. NIPSCQ...

b. Environmental Protection Agency...

c. Atomic Safety and Licensing Board...

4. state cherﬁmgnt...

e. Scientists and other experts...

£, Citizens in the local community...

g. The panel of Federal judges hearing the arguments. ..

Could you express your responses for each group on &2 g~point scale where

1 = no influence at all and 9 = a great deal of influence?
no influence

NIP3CO at all 1 2 3 4 5 & 7
Environmental Protection Agency 1 2 3 4 5 6 7
Atomic Safety & Licensing Board 1 2 3 4. 5 & 7
State Government 1 2 3 4 5 & 7
Scientists and other experts 1 2 3 4 5 & 7
Citizens in the local community 1 2 3 4 5 & 7
Panel of judges 1 2 3 4 5 & 7
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P

Do you (your company, organization, ate.) ever interact with any of these

groups?

If ¥ES, which ones? Could you describe the nature of the interaction?

How often do you interact with each?

You've already told me vour position regarding the proposal to bulld and
operate a nuclear power station at Bailly. More generally, however, what
are your feelings toward the use of nuclear technology to meet energy needs?
Are vyou in favor, opposed, or somewhere in between depending on the partic-

ular situation?

Could yvou elaborate on that a bit?

Is there anything else about the Bailly nuclear power station that I have

not asked, that you feel 1 should know?

(e.g., do you think that this issue could have been handled differently...)
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;
n e E Guest., 104 _
pn | Stedy # 6901
E Int. ID§
1. S e
Sex of Respondent: M F
APPFENDIX E.
INDIAKA PUBLIC WATER SUPPLIES
CITIZEN INTERVIEW
Helle, =my answe ia , and I am calling for the Institute of

Science, Technolegy and Public Policy at Purdue University. We are interested
in how public opinion develops and changes over time, and we would Like to ask
you some gquestions.

(If not now)
May I call vou back at 1

1'd iike to ask you a few guestions gbout public drinking water, the water that
comes from the tap in your homs.

1. PFirst, do vou pet the water in your howe from a city water supply, or from
your own well on your property?

City Water SUpPLy=rre = o s e s s e i

own well (Bnd Interpien)cemmeoewnnmmmoneenms 2

Some other source (Skip to @. 3) = 3
(Specify)

Don't know (Skip to g 8)we—ew &

2. Does the water you get from the city come frow a well below the groumd, or
from the surface in a lake or river?

Below the IR UYL s s i i 2 2 2 1

SUPFACE WM EQ Ym0 e s o o s 00 0 0 2

1 s s e e i i k0 8 o S B -5 7 0 %
{Specifyl

1 TR A T e——————————EE R R 2
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{Ask onmly those in West Lafayetts)
3. Do you live in Purdue University housing on the campus?

Yes {End Interview)wemmm—mmwoamnmmnmmns 1

4a, From which one of the follewing sources do you get most of your local

newaeﬂll

{Cirele onal

TRALG, = e oo oo o e o o s - "

television, S— e

UEWRBPEPE L, 1 oo oot o 0 4. 0 o i e 0 11 3

gome olher way? e e R A
{Specifyl

b, Which one do you use least... ({irele onel

radie, ———— 1
television, -—- e - 2
newspaper, or e -}

some other wayl ---- -

{Specifyl

5a. Would you say you discuss local politics with others...

A1l of the time, (I00%)}~-——- 5
Most of the time, (75%)-rwm-—- —
Some of the time, (SO%)——o- - 3
Seldom, or (28%)wwmmmm 2
Hewer? (0%) (Skip to @. 18} -wowommomoencmnome 1

" b. When discusseing local politics with others, would you say you offer your

opinion...

ALL of the time, (JOOF)-—rmm o o 5
Most of The time, {(F5%) e o o 4
Some of the time, (50%) e

Seldom, or (28§%)———m———m—o===

MNever? (0%) -

g -




6a. During an average month, with how many different people do you discuss 1@cal¥
political T

For

i & fed B3

Flve or more

b. How frequently do you get together with these people gocially? Would you
B8Yeos.

Daily, - ¥

A few times a week,

&

Unos 8 week, -
Twice & monbh,

Once a wmonth,

Lege than once s month, o

P Pl e B A

Hever?

Most of us have conversations with diffevent types of people. Wefd like to know
something about the people you generally talk to. :

7. Are wost of them...

marriad, L
divorced or separeted, - 2
widowed, oY =-- 3
nevey married? 4
e LR = 1 Irp————————E S g

B, Are most of them the head of the household, the spouse of the head, or some
other family member?

70 S— i
Spouse of hsad 2
Other {Specifyl S
Dom’t know-- 8
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9., Arz wost of them...

10, Do most of thew owa or rent thelr homa?
Own S i
Rent om0 7 5 0 0 2
B0 £t v 2 3
Don 't know- g
11, What is the highest grade of school most of them have complated?
ROV o on s e o 1 o 30
ELaman barreyf ~ e e -01 02 03 04 05 06 07 08
High School 09 10 11 12
College~ . 13 14 15 16
Some graduate school 17
Graduate or professional degreg———-——wewe~18
Don't dnow- 288
12. Ave mopt of thes...
Under 20, o e - o e i
In their 06, 2
i0's, 3
&0°s, &

50's, or -

L= Y]

60's or over? -
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13. 1e the total family imcome of most of the people you tallk €Guo.

Hore than 55,0007 Ne- B o i
More than 510,0007 Ho——=—momemeeseemmmemiee 5
More than $15%,0007 Ho = 3
More than 520.000% HNeo=--- 4
Move than $25,0007  Hoee 5
Move than 530,0007 Ho i
Yas 7
D07 B KR o som o o o oonr a
R Fiip@ e ovemm oo s o s e s 200 T
14. Of what race or ethnic group ave moet of them?
Whi te - — mns 1
Black e crm 2.
Other {Specifyl S

15. Would you say the overall guality of the water that

your hows 18...

comes from the tap in

BExeellent, - s |
Adequate, P
Less than adequate, 67 ==

Foor? &
Dom T8 Fmow- - e 3

i6. Would you say the appearance or tolor of the watey that comes from the

tap i%.ey
Ewxcellent, -
Adequate, —-
Less than adequate, OF —wmmmomemmmmesmmmmeme 3
Poor? cnm &
Dom "6 koo -8
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17. Would you say for drinking the water thet comes f{rom the tap i8...
Very BaE@, oo i o o oy e s e s |
AdOQUBTE , oo womm e i e e - Z
Somewhat unsafe, or --- 3
Yary uvnsafe? -- e v 4
Pom 't Iowng- - &

18, Would wou ®sy the water that comes {rowm the tap is...
Very sofi, - 1
T 4 T Y ¢
. B e 3
Very hard? -~ e wdy
FHr?n T TR o o om0 o 7 o ]

19. 1Is there anything in your drisking water when it comes out of the tep?

27— - 1
Ho (Skip to §. 21}-memeaem s e oo
Don 't know (Skip to G, 21}e-we- : 8
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Caleiun

%, Hoag iz in
vour drisking wetew
whew 1§ coRgE oul
af tha tap?

{Cirgls all that
appiyl
Pentt lousndeesee§

B, Hhat iz is
your drinkiag watew
that iz desigablae?

{0imele all shat
applyl

Pom ' hnoyesewsd
Hothingemmommmenl

¢, What iz im
yvouy drimkisg water
that 1z wndesivablie?

{tirole all that
applyl

o R ) T R
Hothipgeremmeoal

{Ask omly for those mentiomed dn “u")

4. Do voun think thet rempeing

frow the drisking vaier i8...

Yoy

Tnfee-

Yary Un-
Imporiant, Isporiest, portant, luporisntt?
)9

Dow

éﬁ?

{avcinogus,
fhalorvins

[

2

5

Bt

&n G

& o

Plosride

e e

ol bt

By By BB

Lo

&g

Heswy Metels

[

&

o o

Tadustrial Chemicals

Jod et

P ]

Bl

irwn

Pl b e b e G0t S

L]

Hereury

o

LY

£

[ ]

Peoticidas, Yoweuiicides

Poison

|

ot

o fee e e b e e e P g

hat

oo O

Surassivs

4ol

Salts
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b
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i

B
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Bt B e b fe e
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&
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2.

Is vour drinking water tested?

Yoo SN Rp—————— R gl 1
) e o o s s o o [ 2
Don 't know- - 8

22. Whom would vou contact if you thought there wig

ht be some problem with

the quality of water that comes from the tap? (Cirele all that applyl

Water coOmpaily-e=-—

City government or official--

State goverrment or offieial-

B b B3 A

Federal government or official
Other (Speaify)

mmmm3

Dot T s o oo o ansm o o o

23a. Have you or anyone iIn your family ever comtacted anyoms about the quality
of water that comes from the tap?
Yes - R i
Ho (Skip to @ 24} wmemmmemommemnnesomesneons 2
Don 't know (Skip fo . 24)ermeemowesonmmmmoos 8
b. Who was contacted about the quality of water? (Circle all that applyl
Water compaoy 1
ity govermment or of fietal 2
State govermment or official-- 3
Federal government or official &
Other (Specify) 1
TINL T I KON o s oo 5 8
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Wow T'w going e vesd vou vames of some gEOUPH hat Bey o7 By not have sose setberity o make
dneisions sbowt the gualiry of public wates, such as declidisg what bto test for szud how oftem ¢®
pent, Plesss tell e how much authority sach geoup nwould heve in making decisicns of this kisd.

& gres:t deal |A wodersts mmownt | A iltcle ox ° autherity Don®t Emow
of suthority, jof autherity, authority, at alll

&, The federal goverg-
- ment io Washington?

Should they have... 1 2 k. & 8
b. The water company?

Should it have... L 2 3 L] 8
2. The state goveroment? 1 2 3 4 8
A, Secieatists and other

experts’ >3 ] 3 & ]
#. OCiglzens in the loeal :

commumicy? 1 Zz Fe & 8
#, Local government? i 2 3 = 8
25, How smeh suthority do you thisk esch group does heve in making decisions about the qualicy of

public water, euch as deciding what te test for and how sften?
. The federal govern- ;

seak? Do they have.. L 3 3 4 8
B. The water company?!

Does 1t have:... X 2 3 '3 8
2, Yha state government? 1 2 3 4 =8
d. Scientists and other

expertst 1 2 3 & 8
@. Uitizens in the local

community? X 2 3 4 &
£, local povernment? 34 rl 3 & 8
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A

26.. When policy-makers make decisions involving sclentific or technicsl ques-
tions, would you say they ave very aware, gomewhat aware, or not at all
aware of the opinions amd attitudes of citizens like vourself?

Vory sz = i
Zomewhal AT e 2z
Hot at oll ouwg e 3
Don'tt buow 8

27. When policy-makers make decisions involving scientific or rechaleal quegs=
tions do you think the opinions and stritudes of civizens like yourgeif

mk&ﬂ. L
A great deal of diffevence, i
A moderate awount of differemce, —ommwmemmes 2
A 1ietie differsnce, O - oo - k!
No é¢ifference at all? - e &
FI071 T Ko oo o o it o i i i S B 8§

28a. Have you ever discussed the quality ar safety of drinking water with
your friends or others outside vour family?

P

Yes e
No (Skip to Q. 29)- 2

b. Of those with whom you usuzlly ralk, how many zre generally satisfied
with the overall guality of the water that comee from the tap? Would
YOU BBY .o

AL, {00 o csrsom v crim i o i 2 1
Yiost, (78%) e e i .
About half, (0%} —mmmmom—— 3
A few, or (25%)- iy
I . F 5
Don 't knpweenw ot o o s e e i 5 4 g
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11

c. Of those with whom you usually talk, how many are satisfied with the

gafety of the water that comes from the tap?

Hould vou 8a¥...

ALY, (TO0T oo o i oo o o e s o 1
Most, (75%)-wecmsnmnana - 2
About half, {50%)crcocmmmonncrrncnanrcencnwes 3
& few, or (28%)cremcnrmomnun 4
MNone? (0%)-w= - - ==5
DT T KA o o e e s 0 o e 15 i s 2 i o 4 8
Now we have some background gquestions to help us to analyze the data.
29, In what year were you born?
After 1856w~ i
19471856 e - z
T G375 DEE oo e g s s e 0 3
1927-1937 - b
FOTP T QA o v s e o o 5
Before 1917-—- e 6
30, Are vou currently...
Married, -- i
Divoreed or separated,
Widowed, ov -
Never married? - B )
31. Do you own of rent your home?
O e o - - 1
g T ——EE RS S itaket i Y4
32. What is the highest grade of school you have completed?
Nomne - =00
ELemen tayey = oo -G1 02 03 04 05 06 07 08
High SEHOOT e mammmom o o o i e 09 10 11 12
College - 13 14 15 16
Some graduate school _ _ 17
Graduate or professional degree-——=-==r====="< 18
Re fus@ds e mwmwmmemes - 99




12

13, Wae your famlly income before taxes last vear, L975,...

Mare than 55,0007 MNeo e i
More than $10,000% NP o s s e o o e o e s
More thar 515,000% Ho--omeome =3
More than 520,0007 No-- - 4
More them $25,000% HNo--- 5
More than 530,0007 Heo o &

Yes o e s
Don't know e ]
Re fused--—- i e o o i s s

34. What is your political preference? Are you...

Republican, (Skip to Q. 35a)«mroerememmmmnns]
Democrat, (Skip t0 @ 38B)--wmomewommmemnaaaad

independent, or (Skip t¢ & 117, ) Prem—————
&

Something else? «mewow s -
{Specify)
(End Interview

Don't know, no prefervence (End Interview)--—8

35a. Do you consider yoursell a strong Republican or a not very siyong
Republican?
Strong R@pmbzic@nn«wwwwwwwwmmwwwmwmwmwmmmmwwi
HNot very strong Republi o e oo
(End Interview)

b. Do you comslder yourself a strong Democrat oF & not wery sLvong
Democrat?

Strong Democrat

Wot very strong Demicrat-e—= - 2
(End Interview)
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¥ 13

sonsider yourself closer to the Republican party or the Democratic
party: . e

o

Republican

Demoeratio -
(End Imterview)

~ THANK YOU FOR YOUR COOPERATION.

Time
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% Ouen. 1D#
E Scudy § 6903
[}
APPENDIE F. i Int, ind
AHt
Imtervisw bagan e . - , Sex of Respondent M #
M

BATLLY WUCLEAR POWER PLANT

CITIZEN INTERVIEW

Hello, my name 1is , and 1 am calling from Purdue University. We
are interested inm how public opinion ahout local issues develops and changes over
time, and we would like to ask you some questions.

If not now,
Why don't I call vou back at .

la. From which one of the following sources do you get most of your
local news, ...
(Circle one)

r&iiiﬁ,, waqmnawa.nssuu@bs@aswl
televiBion, coesrsencsavssannod
NEWEDAPET goressssvssocacassal
friends,, OF cococsocsvossnch
gome othet Wav¥l.oeccoeoovsssod

{Specify)

b. Which one do you use lasst,........{Cirele one)

FHALG v v vcnovonsnsaccecsescok
teievigdon, coeesencosncnconed
TEWEDADET e c s cosvcssvnsasnsod
FriendS, DY .sccssessscavsosld
some othet wa¥Tocosoocsonssed

fgpﬂﬁifyj

7a Would you say you discuss local politics and ilgsuee with otherd..cceccoco

all of the time, {(100%).ecos0s3
most of the time, (75%)..c0.b
some of the time, (508)c.isas3
gelidom, o7 (25F)civavevoovsed
never? (0Z)(Skip to @.12}...1

b. When discussing local politics and issues with sthers, would you say
that you offer your opiniocn...... :

all of the time, (100%)}.cc0.3
wost of the time, (758} .....%
some of the time, (50%).....3
seldom (25%), OFccvocoannassd
pever? (0Z)ceeensrscssoseossl

PUPE—————— LY




2 6903

3a. During an sverage mounth, with how many different people do you discuss
local politice and issues?

ﬁ‘ﬁ@oecemmwusnaansesonasoaoﬂeul
‘twn‘ae,-«osueanneawanaoa-oaawamz
thfa&nwsuowuc&oauaeaao-eaaaeoa
f@urswame-aaewaoeo'eaeueneﬂueo&

five OF MOT®ooccvccsasosanonsed

b. How fracuently do you get tegether with these people socially?
Would you 88Y..0.

d811¥, . 000cavscascassaconosvet
a few times a weekl,oesovocsosh
ONCE 8 WeEK oovoovcancsonvoocs
twice &8 mONth, creroeosccoanssh
once &8 WOnth,ccooescsssassocsd
iess than once & month, oy ..2
BEVET T o noaoanscsassssasossssch

Most of us have conversations with different types of people. We would like
to know something about the people you genevrally talk to about Local politice
and iseuss.

4, Ave moat of them....

mATTied, cooccosonnsrscnnsaoceh
divorced or separated,cccossed
widowed, OF coeveccoacoccansad
never married?..eccevcocococash

dﬁnlt RBQWEnucfwoauﬂlﬁnccaaaug

5. Are most of them the head of the household, the spouse of the head, or
some other family mewber?

h&adoaowmasna'wasoosaunanotaal
spouse of the head....covesesd
ch@r (Specify}coa--.enoeoa@ocs

d@ﬂ‘& kn@wasoo-ouoonawoena-ana
g, Are most of them...
mia& Qrosumqmumaoouoamamwunug

f&male?ooveeevnn-wenseoouams.z
bughewvenwnnauoc-sobnasliaonos
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3 6903

7. Do most of them own or rent theiy homea?

GWTle v o nmvesascsansnansasssensh

f&mﬁﬂeawewaa@msme‘emaansueu&smz
E‘ﬁtnweﬁaamewaswenvabanosﬁmoeeu3

dﬁﬁgt m@wswesnesmswcasma&uasng

8. Are most of the®....

l}&ﬂé@.f E@gmnem»eoaneseeouﬂneseai
in their 2078,00000c00000c0casd
30 8, covoentoomscconcasoceonusl
éﬁgﬁimmwaooasﬁena,nga,es*ooaua&
5078, OFceccscssescssnscasotesd
60°8 oF OVETT.cccscecsaconassol

9. Of what race or ethnlc group are most of them?

Whitﬁaaeanawnoewesﬁmnw.oaos@cel
blaﬁk‘ee»naoa«lawwaensaaew-ooaenz

other (Specify) 3

Wow we would like to ask you some questions ahout a local issue that you may ov
may not have heard about during the past & YBATE.

10, Have you heard of the Bailly Nuclear Power Plamt?

y@guse.eswaaewanasseenaeweoewncl

ﬁa (‘Ski;’ wQ026)9090ﬁ9@80C0002
11. In what yeaxr did you first hear about the Bailly Nuclear Power Plant?

Priot t6 197leccoscoccvsansassh
between 1971 and 1972, . 05000002
berween 1973 and 1974, .c00000:3
hetween 1975 and 1076, ..ccc000b
other (SpeeifU) covereoscenssed

PP

12. How did you first hear about the P

at the Bailly site? Was it TRTOUEH. + o voooe0asslClrCLE onegl

rﬁ&iﬁ;&&vﬂI@@@ﬂﬂﬂwﬁ&lkb&ciﬂﬂt&!l
t@i@%gimngaosauaﬁ PR B ﬂ#&ﬂz
n&wspapefﬁwa,,esmm,¢,@n*¢,ng,,3
friendﬁ [ 0?E s a0 o e & o e B SRS Oé

some othey way? (Specifyl.c...3
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13a.

lda,

[

4 6903

Do you know where the proposed Bailly Nuclear Fower Plant would have

been located?

yes«:o eeeee oo-wneaeououaoe.&&osol

no/not sure (Skip to @ 16)....2

Where?

Strongly  Strongly
In Faver In Favoer Opoosed OCpposed

What are your feelinga

about a

nurlear power plant at

the Bailly site? Are

FOU. .. 1 2 3 &

What were your feelings

about &

nuclear power plant at

the Bailly site when you

firat heard about {t?

Were yOu... 1 2 3 &

What ave your feelings

about the use of

nuclear technology

in general to meet energy

needs? Are vOU... L 2 3 %

How satisfied are you with the way...

pon'e
Enow

Dﬂﬂ' t

a. environmental issuss

concerning nuclesr
power plants have
been treated? Are

b. isaues concerning
nuclear power plante
as a source of energy
have been trzated?

Very Tary
Satisfied Satisfled Dissatisfied Dissatisfied | Rnow
FOUe o s 1 y4 3 & B
8

ATe ¥OU.... 1 2 3 4
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16,

GYLE S

MNow I'm going to vead you the names of groups that may or may not
have some authority to meke decisions such as deciding to construct and

operate a nuclear power plant.

group should have in making deciaions of this kind.

Please tell me how much authority each’

& grest A moderate Ko
deal of amowunt of 4 litele authority |Dem't
authority authority suthority at all know
a,.The Federal Government
in Washington? Should it
have... i 2 4 g
b.The company planning
ro build the nucleay
power plant? Should
it have... i 2 4 &
¢.The State Government?
Should it have... L z & &
d.S5cientists and other
experts? Should they
BaVE .. 1 2 & a8
e.Cirizens in the local
compunity? Should
they have... 1 2 4 g

17. Which of the following do vou think wvere involved in decisions
about s nuclear power plant at the Ballly site
ves mno don't know
a. Federal CovernmentT.....eossensconsove L Z 8
b, State Covernmentl.....cseosncocvoanscs 1 4 &
¢. Environmental Protection Agencyl..c.-. 1 2 &
4. Atomic Safety & Licencing Boardf...... i 4 8
18a. Of the people with whom you ueually talk, how many were in faver of

s nuclear plant site at the Bailly site? Would you say...

b. How many were opposed?

A1l (1007} (Skip to 084) ceonnvnvconnand
Mot (?SZ}saaawm@a,&m,s»»ao.oawsge..,gé
About half (50%}$«ea.e.s,ecnaammsae*en3
A few (2&2)e,.m,e@s,agumenwﬁc@,as@@g.xz
Hone (Gﬁ}a@.n,m«mea&a,u@maa¢sc.¢o,,,..l

Would you B8F.ce.

All (1%@2}nwas,.aaoﬁene.oaea,seagm,smsﬁ
Most {?Sﬁ)w@eems.aoe,g.wnﬁ...ouaae.s@@é
About half (50%)s,as,u,.a,,..eagmenm@»3
A few (25%}..s,noaame@a.wonh,.,.,eecagz
Hone (OZ}nsmaoauees@ooco-ooaoaeasaumeo},
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+
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Brasadn sz

araues

TR RENY
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21,

Ve vould 1tks te ask for your opinion shout several srgumente

sgainet the Bailly Wuclear Power Plamt.

Pollation?

Redission?

Constructiont

oo such fndustry?

Othat
{Specifyl

g. Yhat srguments have you heard agalost

the Bailly Huclear u:mw

Fower Plant?
{eimale all mentfomad)l oo cvvvvisnasvronon

rsvashavnssbeetovress

P e T T T Y

P T

Apk only for those not meniioned in dida.

}y, How T'e going ts vead you » list of
* things you may or way not heve hesvd
&mxwuaw the Bsilly Wuelsar Powsr Plant.
Flease stop e when you hear an fseus
you have heard about. Probleme with

l?lﬂi
TR . savvsnassicsnssvnes

B oarssuataassuacnpavabes

&

P

crvesharsiseseassans

serideveseriaesisiabressbosioansosasasnsnsonfresenvsboaciciircass

wterBysnsvessescuvihosushotassvsonedvatanss

&akév&v”s@n&aﬁﬂmﬂevn

Ask only for those mentioned in
fida or "Yes' in Q24b. /P\

&, How likely 4o you thisk it {s that
the Bailly Nuclear Power Plant
wiyuld result in s
Iz 81...

Fery 1308lY, suienavscasevonsssnasssd

Tikely, .-oucosrveusansesnasenorsens

Talikely, OF ..cscacnsasssrcsoasnossy
Tery unllkely? .,ossscovisvonnssavandy

P
Don’t X0 v . sivssosonsvensasevany

vessdase

RS TN

coandane

1 Q.- 2N

shoaveds

shsasafia

I O s I

svaeauk

cvasswsl
o sasad

cevnsaod

vevenusB

&, Do you think that
wouid beoas

Yory BeTi0UB. . asvassvrvsrbasaconzdsond
Somewhal 2TIOUE. civevivossvsvaoenned

Hot very #erloud. cvcsscavesvsvssavoa

Hot st all Berious . ruscesvssnotocssy

.
Don't BB .., ccionioussaisssnsisnaca

sesndaes

vessdoes

. ST

ehasacda

chavends

NS |
crnauaed

cavesesd

ceanace®

ceevesol

@®. W%ov important was this issus

is forming your opinion about

thy Balily Wuclear Power

Plant? Weas it...
Very {®portant, .ovswcscvcstssevasan
Imporiant, ..ciecscvousasarssaatosia
Unimportant, ©F .oeonsnrvonvcsaaonnasy
Yery vnlsporeanty .ceveossosacvscanas

PO E EBOW .o.seanassssscoossrasasaa

I
skcaeRarassrarnarses
ciovsdoraresvrronave

R T

arsseBisanzrsaninasa

evsadaans

P A
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coaelasn
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ceananed
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veaaensB
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Now we have some background guestions to help us snalyze the data. These queetiaﬁ
are for classification purposes only. -

22. In what year were you borm?

after 1956.. .00 0ceovooacscnacncsvonscnsand
16T 1056, coucosnsncscsnsnssssescanasasnsd
19371946 .. 00eevocecocnnsssnsasunnnooacesd
192721936 ccoveveconoonssscsnscsasasannnaadh
19171826, 000 cesancacvancasacasnonesnsssd
before 1917 .uceecconcsconoonscscsvesnancsd

23, Ave vou currentl¥......

BATTLEd, ciocovsencvccracscssanvsosesoasnl
divorced or BepATELed, .covecsccrsssuoasssd
Widﬁw@d, uousaow-oownenunnooeee»oeanmnsoa}
pever married? .....ocecesvcnunavscssascold

24, Do yoﬁ own or rent your homef

ownasﬁbnnbtetwwohus.aoeunanouoovsnncaasnsl

renteaaswnalonobcta&ocloaoeotoaﬂwmn«nauWtz

25, What 1s the highest grade of school you have completed?

ﬁanawwoeugnemm-cusuwneoacaosnoﬁeauunwzaﬁog

elementary..one00..0L 02 03 04 05 06 07 08
high 8choole.eeercssvossocasss.09 10 11 12
COLLEER . cocooccrcasoancosanaanald 14 13 16
some graduste 8¢ho0l...cconcosrcoccsconsl?
graduate or professional degree.........L8

R@fﬁﬁedseueoeooenmae-onoeeoueoounnoaunwngg

26. What is the highest grade of school most of the persons you generally talk
te about local politics have completed?

Ban80¢90¢baooeocusooeesnc.walo&wsooc.oobao

elementary..01 02 03 04 05 06 07 08
high 8cho0kecesoecsccccseasa09 10 11 12
COLleEe. vaonnsonacenarcansokd 14 13 i6
gome graduate SChool.eeaesasanocescoseneld
graduate or professional degree...cooee 18

d@ﬁ't anWouaenw.eeoasaounoeoqunnoooenuesg
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7.

9 6903

Was your family income before taxes for last year, I975 coueo

wore than $5,000, B0..csvcecseessoscassel
wmore than 10,000, RO.ccvcoccvuoasssssscad
move than 515,000, N0.cccevecoasascansosed
more than $20,000, BO...cseccccnvnsasosnolt
more than $25,000, 00..ci0ccccsovcosccoocal
wore than $30,000, N0.ccooacecoossoscacssll

YEBooosocasasoscosceovead

&
B@ﬁ i kn@Woaawouomaﬁuncnnaawmam@ohouocumog
R@fﬂgﬁdocoaenune0a@ocaeeouaaomaaoebessnwog

Z8.

What would vou estimate was the total family income of most of the people
you generally talk to about local politics...

more than 55,000, f0.ccocsocscssssccssssol
wore than $10,000, B0cecevserancsvesssncsd
wore than S15,000, MO.eessocsoaassncscsnosd
more than 520,000, NO..oescevesscsccssas el
more than 525,000, DOcceovcvsncossscocncadd
pore than $30,000, BO.osccocosscesscascasald

7

yegoeaseaaunueawaoaaov

¥ -
d@m t kﬁ@woaomounmnaoaeoceecoeuunﬂooaﬂsaog
r@gugﬁﬁwwawcnoaonneaeuamnawneaoenoaoeasuag

29, What is your political preference? Ave you d. o .

Bepublican, (Skip to @ J0a)iessoceoseoocad

Democrat, (Skip to @ 30b}osocoscasnacacoad

Independent or (Skip 0 @ 306)cccceocscncd

Something else? (Specifylecccccscocscovach
{END ITRTERVIEW)

Pon't know, no preference (END INTERVIEW)E

29
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30 8. Do you conelder yourself a strong Republican or a not very
getrong Republican?
Str@ﬂg R&public&nwv-voonnooolsnooﬂaoasooai
Net go strong Republican¢,..,.....e..a...z
(END INTERVIEW]

b. Do vou consider yourself a stromg Demperat or & not very
strong Democrat?

strﬁﬁg mmcratﬂODQEUO.90936.00395‘050@3'1
Not so strong DEMOCTAE e seccoooncsvssvcnssd
(END INTERVIEW)

c. Do you consider yourself closer to the Republican party of
the Democratic party? .

R&pub}.icaﬁocwocon.eennnwhbnatluwtoieaaosol
Demcr&ticoeeononewnaln.oooooueeo!nmoaoanz
{END INTERVIEW) -

THANK YOU FOR YOUR COOPERATION.

Time interview ended : P
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Guas. ID#

. . am ¢
Time Interview Began H .
_ i
pm P Study # 6905
i
. ! Int. ID#
Sex of Respondent: M F APPENDIX G ) IRE
H e o s s e e s e e i s e i W0 i o
BERBTICIDE ORANGE
CLTIZEN INTERVIEW
Hello, my name is , and T'm calling from Purdue University in

Indiana., We are interested in how publie opinion about local issues develops and
changes over time, and we would like to ask you some questions about this.

If not now,
Could I call you back at 7

la. From which one of the following sources do you get most of your local news,..
{Circle one)

Eadio, mm—emm—————— 1

relavision, m———emsmw————— 2

HEWSPAPET , e o e 3

friends, or &

gome oLher Wway? -——ememom——— 5
(Specifyl

b. Which one do you use least... (Circle one)

radio, -- 1

televigion, -—rmmmeme—————— 2

newapaper, —- 3

friends, OF =———wmo=wm———o— 4

gome other Way] == 5
{Specify).

2a. VWould you say you discuss local politics and ifssues with others...

all of the time, (100%)--=-53
most of the time, (75%)-we-f
some of the time, (50%)~---1
seldom, or (25%)-mmmmmmmmnm 2
never? (0%) (Skip to @ 12)-1
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When discussing locsl politics and lspues with others, would you say that

. you offer your opiniom...
ail of the time, (I00%)=m—ww- 5
most of the time, (75%)-wmeom &
gome of the time, {(§0%)=memmwe 3
geidom, or (25%) 2
never? (0F) i
3a. During an average month, with how many different people do you discuss local
policice and issues? :
VR e S
LI o s s cir o 2o B
EHHG G 0 0 o s o s 0 9 e e e 3
FOUTS 0 . om0 &
Flvg OF MOP@===—mmenmmane covmm
b. How frequent}j do you pet together with these people sacially? Would you

BEY ...

dailv, 7
a few times a weel, —e=wwwmo= &
once & weak, 5

E

twice a wonth,

once g wonth, 3

lege than once & month, 0F ==

never? 1

Most of ue have conversatione with diffzrent types of people., Wa'd iﬁka to know
gowmething about the people you generally ralk o about locsl pelitiecs snd issues.

4,

Ave most of them...

married, 1
divorced or separated, —~eo==-— Z
widowed, oF 3
never marvied? &
don 't kno 8
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Are most of them the head of the household, the spouse of the head, ovx
gome other family member?
hecrde 1
gpouse of the head-wrwemenmmesd
other (Specify) 3
don 't know 8
6. Are wmost of them...
wmele, ov
fewalal
Bo the = e
7. Do most of them own or rent thelr howe?
i mmom o o
1@ Lo e o
both e
dom 't Fngitgeme _ 8
8. Wiat is the highest grade of school most of them have cowpleted?
nons ]
elomentary-———--01 G2 03 04 05 06 07 08
high school- -0% 10 11 12
aollege 13 14 15 16
gome graduats school 17
duate or profeseional degree~——-1l8
dom 't know 8%
3. Are most of them...
under 20, i
iu their 20%s, 2
30%e, 3
L0%s, ondy
80%s, or 5
60%s or ovext iy




10. is the total income of most ef the

LU

people you talk to...

more than §5,0007 Nowewwoee- 1
more than $10,0007 My mrem s onm e L
more than $15,0007 HNowwwow—e= 3
wore than $20,0007 No—e=—ooe 4
more than 525,0007 No—ememee 5
sore than $30,0007 Noememoes 6

F == 7
dom 't oweesew= on 8
72 fus@de = - =

1. 0f what race or ethnie group are nost of them?

R T e———EEE 1
Amgricen Indiapecmmneeamssnme 2
Spenis hmAMErioayis = mmmm 3
blagke=m- - wm 4
other (Specifyl- 5

How we would like to ask you some questions concerning a local issue thatvo

may not have heard about three vears &g0.

12, First of all, were you living in Northern Utah im 19732

He8-

RO

e

u WAy Or

13, Have you heard sbout the plan to dis

Herbicide Orange, by burying it in Utah?

pose of a surpius waed kill@r,callad

14a. In what year did you first

Y@ oo mom e e -}

no (skip t0 @ 81)<e—o—ommmnns 2
hear sbout Herbicide Orange?

prior to 1960-- 1

batween 1980 and 1970=mwmeeme 2

1871w]87demnmmeee - s s m e 3

1873

SR—.
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b. What was Herbicide Orange used for? (CUircle all that are mentioned)
Vietnan (daefolignt)emeememmes H
AGTL UL EUTIG e v o s i 2
D@ FOPSILAELOT o e it 3
Leam @nd Gardatio me mm s mm oo e A
other (gpectlfy)m—emmnocme——— 5
U EIUL G om e s s e &
Ao T RAOU e so monm t m  e s m e 8
15. Did you first hear about the plan to bury Herbicide Orange im Utah through...

radio, - 1

television, e oo o 2

ReWSpaper, 3

friends, or - 4

some other gource? memmeoweo. 5
{Specifyl

16a. Do you know where im Utah the herbicide would have been buried?

no/not sure (skip to § 17a)--Z

Whera?

i7.

Which of the following do you think were involved in the decision not to go
ahead with burving the herbicide in Utah? (Read)

Bo
bﬁ

Cw

dem ' ¢
yes 1o know
the Federzl GovernmenfT - 1 8
the State Government?~mwe—wm=e i 4 8
the Alr Forcel-w-— 1 §
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38a. What are your feelings about burying the herblcide in Ueah? Are yOUe..

strongly in favor, B e |
in favor, 2
appoged, or == - 3
strongly opposed? = wwmm—mommms &
don 't know 8

b. When vou first heard about the plan, what wers your feelings about burylng
the herbicide in Utah? Were you

strongly in favop, ==——=—-==-l

in favor, yl
opposed, or - 3
atrongly appased? o et e 4

don 't know 8

1%9a. Of the people with whom you usually talk, how many were in favor of the plan
ge bury the herbicide in Urah? Would you B&¥...

all, (100%) (skip to @ 20a)--3

most, (75%) e e e &
gbout half, (50%)e——ccmmeonew 3
g few, or {86%)—rwummmmammmmns 2
none? f@%} mmmmmmmmmmmmmmmm 1

b. How many were opposed? Would you 28¥...

gll, (100%)=cmoamneemnnawrmcnns g
wost, (78%)~ _ 4
about half, (50%)-recmemnawae 3
a few, or {28%) mcmmmmseano 2
none? (0%} R 1
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21. Some people have suggested that the herbicide should be used vather than
destroyed. How do you feel about this suggestion? Are ¥OU...

strongly opposed, m—momooeeee 1
opposed, - ']
in favor, ot

grrongly in favoer? —————mosee 4
don 't know- g

22. Now I'm going to read you the names of groups that may or may noil have sons
authority to make decisions such as deciding to dispose of a herbicide.
Please tell me how much authority esch group should have in making decisions
of this kiad.

a great a moderate 0o
deal of amount of a lictle authorivy | dom'é
authority authority authority at all know
8. The Federal Govern- '
ment in Washington?
Should it have... i pd 3 & 8

b. The State Government?
Should it have... i 2 3 & &

¢. Seientists and cthey
experts? Should they
REVE . o 1 2 3 & &

d. Citizens in the local
community? Should
they have... I 2z 3 b 8

Now we have some background questions to help us ardalyze the datga.

23. Have you ever used a herbiclde to kill woada?

B o e i 1
ne (ekip t0 @ 24a)-wm—wamnmmw- 7

b. Did you use it... ves a0
on your lawn? meemeeessessem i 2
on your garden? 1 i
on your farm? weemmeomome - 1 3
on pastureland? meeooeese———"— 1 5
anywhere alse? (Spectify)—w——1 2
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24a. Do you know what this particular weed killer, Herbicide Orange, 1is made of?
YOG = o e 1
no (skip to @ 25} w—memem—m—w 2z
b. What?
3,4-D, 2,4,5-T, dioxineeesnwe- 1
2 o Do o s e et o e e s o 2
Dy y 5o P o s 3
ALO LT o0 0920 o e o i o 4
other (Specifyl—-—=—momwnmemmm 5
25. In what year were you born?
after 1958wm—cmmmmmmm o oo 1
18471858 cccmmnmmmom oo 2
FHE7 - JOLE = cmmo o o st m o s s 3
TGE 71930 s o s st o s -4
T8 7 JBEE rore oo o e s e e o oo 5
Lefore 1917w mmmemnmmm o o -6
26, Are yvou currently...
married, - 1
divorced or separated, ——-—-——- 2
widowed, or 3
never married? 4
27. Do you own or rent your home?
T s o e e i s e e e 2 2 1
T T o s i i s ri
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28, What is the highest grade of school you have completed?

FRVPLE om0 i T 2 =30
elementary-——--01 02 03 04 05 06 07 08
high scho0lsmmemmresemmmomn= 09 10 11 12
GO L L@ o o m  cmomm i 13 14 15 16
some graduate school-—- e 17

graduate or professional degree=-e—== 18

29, Was your total family income hafore taxea for last year, 1975...

more than $5,0007 Ho-—m——-- 1
more than 510,0607 No-——m—=- 2
more than $15,0007 Ho-———mw- 3
more than $20,0007 No~mewem- &
more than $23,0007 Noweme—owe 3
move than §30,0007 HNom——=m-n6

Yago—mme= 7
Gomt T E rignde e o s 8
7e fused——mn= 9

30. What is your political preference? Are you 8...

Republican, (skip to & 3la}emm—se= i

Pemocrat, (8kip to @ 31b)w—wmwme- 2

Independent, or (akip 0 @ 3ig}~=3

something else? (Specify)-=mm===—b
{End Interviewl

3la. Do you consider yourself a styong Republican or a not very BLTODE Republican?

girong Republicar-——eewmmmoo i
not so strong Republican----—= 2
{End Interview)

11¢
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b. Do you consider yourself a strong Democrat or 2 not very strong Democrat?

not so strong Democrgl-==-—==-2

¢. Do you consider yourself closer to the Republican party or the Democratic
party?

(End Interview)

THANK YOU FOR YOUR COOPERATION

Time interview ended

pm
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PURDUE UNIVERSITY
DERARTMENT OF POLITICAL SCIENCE
WEST LAFAYETTE, INDIANA 47807

PROGRAM IN SCIENCE, TECHNOLOGY
AND PURLIC POLICY
APPENDIX H.

MAILED QUESTIONNAIRE AND COVER LETTER USED
FOR SCME DIRECT PARTICIPANTS IN THE WATER
CASE STUDY

I am one of the four researchers at Purdue University engaged in a
project sponsored by the Qffice of Water Reseaarch and Technology, U.S.
Department of the Interior. One purpose of our research is to gain a better
understanding of decisions and choices about the guality of drinking water
in the United States.

My colleagues and I have noted your interest in public water supplies,
through your testimony in hearings on the federal Safe Drinking Water Act.
We would like to prevail upon you to £ill out the enclesed questionnaire and

return it in the envelope provided.
Questions on the form are of two types:

1. Open-ended. Where the question is followed only by blank space
for your response, we are interested in getting your views in
your own words. Some of these questions ask for your personal
views and others for the views of your group or organizatdon.

In both cases, please feel free to add material which may not
be directly germane to the guestion. The more conplete and can-

did your responss, the more helpful it will be.

2. Scaled. Several questions provide a scale to be checked or
numpered. $o that your response may be compared with the responses
of others, 1t is very important that you mark the scales. But do
not hesitate to amplify your response in the margins or on the back
of the page. Anything you write on the form will be read very care-

fully.

12




In addition to the completed gquestionnaire, please send a copy
of any materials you or your group ©r organization might at any time
have prepared, on drinking water. Send the materials at our expense,
of course. ’ )

My colleagues and 1 are very grateful for your interest and your
willingness to take time from a busy schedule to complete the form.

Sincerely,

Heather Jéhnston Nicholson, Ph.D.
Assistant Professor

Enclosures
HIN : bmm
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APPENDIX H, continued

Quegtionnaire
Drinking Water and Public Water Supplies

Your name

Please list any organizatdons in which you have participated or are now participating
that have expressed a position on guality of drinking water or on regulation of pub-
lic water supplies.

Organization Dates of your Particgipation
19__ to 19__
13 to 1% __

19 to 19__
15 to 19__

How did vour interest in the issue of drinking water guality come about? Can you
degcribe the process?

Did vou testify at the Congressgional hearings on the Safe Drinking Water Act in
19737 If so, did you represent an organization when testifying? What organization?
Or how did it happen that you gave testimony?

1f you represented or now represent an organization, please continue with question
$4. If you did not and do not represent an organization, please proceed to queastion
#5, :

a. How did this organization become involved with drinking water quality?

Can you describe the process?

b. What are the goals, positions and concerns of this organization about the

quality of water in public water supplies?
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Bow did it come about that & representative of the organization gave

testimony on the Safe Driaking Water Act in 19737

Does this organization have state and/or local chapters? If so, how many?

What is the total national membership of this organization?

Are there any requirements to be a member of this organization? If so, what?

Some people feel that an organization is most effective in accomplishing its
goals if most of the decisions are made by the leaders. Others feel that
people at zll levels and degrees of commitment should be involved in decigion=~
making. How would you characterize the process of decision-making about the

guality of drinking water, in the organization?

can vou describe the general structure of leadership if the organization?
For example, is there a Board of Directors, Chairman, President? Are leaders
elected, or committed volunteers, or fust how do they gain positions of leader—

ship?

How long have you been a member of this organization?

Generally speaking, what methods (lobbying, preparing literature...} are used
to accomplish the goals of the organization? Are these methods the same for
goals about the guality of drinking water or public water supplies, and for
any other issues in which the organizatioﬁ is involved? Can you give some

examples?

Cenerally speaking, how are the funds obtained for implementing the goals of
the organization or public issues? On guality of drinking water oY regulation

of public water supplies?
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1. Has the organization taken a pogiticn on public participation in decisions
about the guality of drinking water? Do the members of the organization con-
sider it advisable or impertant that the public participate in setting end
implementing standards for the quality of drinking water? Or not advisable or
important? ©Or just what?

How did it come that you as an individual testified at the hearings on the Safe

Drinking Water Act? Can you describe the process?

Listed below are the organizations and individuals who testified on the Safs
pDrinking Water Act in 1973. Please indicate those with whom you have had direct
or indirect contact; and note the nature of any interaction concerning drinking
water or public water suppiies? Do these individuals or groups share, Or not

share, your position on the issues?

National Water Supply Improvement Association

The Honorable Howard W. Robinszon, U.5. Representative, New York

The Honorable Walter . Huddleston, U.8. Senator, Kentucky

National League of Women Voters

Kational Water Well Association

National hssociation of Water Companies

American Water Works Association

American Academy of Environmental Engineers

Natural Resources Defense Council

Conference of State Sanitary Engineers

Center for the Study of Regponsive Law {Mr. Ralph Nader}
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Cornell University (Dr. Leonard Dworsky, Water Rescurces Department)

Kentucky Department of Health, Division of Sanitary Engineering

Dartmouth Medical School (Dr. Henry A. Schroeder, Physiclogy)

Environmental Protection Agency

University of Maryland, (Mr. Rebert Harrison, Environmental Engineering}

Are there any other groups or organizations, including governmental agencies,
with whom you have had direct or indirect contact concerning drinking water or
public water supplies? If so, please list these below, noting briefly the nature
of the interaction. Do these groups or organizations share, or not share your
position on the issues?

Group, Organization, etc. Nature of Contact & Position on Issues

@,

The issue of drinking water guality is multi-faceted and complex. What do you
think are the important aspects of drinking water gquality? What are your posi-

tions regarding these aspects?
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9. Have these positions changed since your initial contact and understanding
concerning drinking water guality? gince the 1973 SDWA hearings? I1f so, how?

10. Some people might argue that the important aspects of drinking water guality
include cost, technical considerations, rigk, public input and participation,
enforcement, and testing problems, These six aspects are listed and illustrated
below. Please give a "1" to the most important, a "2" to the second most impor—
tant and s6 on to "6'. If you believe one of the six aspects is not important,

H

please mark it with an "x"
Cost (For example, the cost of implementation of the drinking water standards

and/or financial assistance needed for research)

Technical considerations {(For example, personnel availability; the training
and certification of water suppliers and testors; and the collection, surveil-
lance and testing of samples)

____Risk (For example, risk of human illness or death due to contamination of the

ublic water supply)

Public input and participation (For example, what the public should know; who
should tell them and what the public's role shouid be in setting and implement-
ing standards of water guality)
Enforcement (For example, by what means standards should be enforced; whether
enforcement should be governmental or not: at what level (local, state, national)
enforcement should occur}

_____Testing problems {(For example, what possibia contaminants to test for; what is
acceptable drinking water; what can be "smafely" left in the public water supply)

11. Some people say the Federal Government shouid be highly involved in setting drinking

water standards, while otheras feel that this should be done at the state and local

level. What is your opinion?

12, Do you personally think that there is any 1ikelihood of dangerous contamination of

a public water supply in the United States?

Lie




13.

14.

L&,

-

Many people have encountered situations where they were warned not to drink the
public water supply, especially in foreign sountries. Can you recall any instances
during your connection with the issue of drinking water guality in which a publiic
water supply (either in a foreign country or here in the United States) was not fit
for public consumption? If so, could you briefly explain the situation and the

cause of the "unsafe"” drinking water supply?

What do you think are the most important factors in deciding what to test for in
public water supplies? of the things vyou've mentioned, what do you think is the

most important?

What do you think are the most important factors in deciding how often to test for
particular substances in public water supplies? Of the things you've mentioned;

what do you think is the most important?

Below is a list of items which may or may not bhe important in deciding what to

test for and how often to test public water supplies. Please rank these factors,

giving the most important a "1, the second a "2", etc. if you feel any factors
L1 El

are irrevelant and should not be considered, please mark them with an "X

size of population of community consuming the water

Time reguired for analysis

|

Available resources including rechnicians to carry out tests

|

Cost of analysis

i

Immediate consequences of not testing
Long-Lterm Consegquences of not testing
Number of samples required for comprehensive testing

nccuracy of available tests

Federal regulations and guidelines {presently}

Other {please specify)
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17.

18.

i9.

-

RBelow is a List of items that may be found in a drinking water supply. Please
rank them with respect to how important you foel it is to test for them. Give
a "1" te the item for which it is most important to test, a "2" to the second
most important item, etec.
____Harmful viruses
____Pesticides

Odor-causing substances

Harmful bacteria

. Heavy Metals
_____Inorganic toxins {eyanide,etc. )
___ Murkiness

Radioactive substances

Other {(please specify)

Please rank the items below with respect to the iikelihood of their occurrence
at unacceptable levels in a public water supply. Give the item most likely to
ocour a "1%, the second most probable item a #2r, eto.
___Barmful viruses

Pegticides

Odor~causing substances

|

Harmful bacteria

|

Heavy Metals

|

Inorganic toming {cyanide, ete,)

|

Murkiness

|

Radicactive substances

Other {(please specify)

Please rank the items below with respect to 1ikelihood of a serious illness of
death in humans oceurring due to that particular item. Give a "1" to the item
considered most likely tc cause such an gvent, eto.

Harmful viruses

Pesticides

Odor-causing substances

Harmful bacteria

Inorganic toxins (cyanide, etc. )
Murkiness

Radiocactive substances

Other {(please specify)
Heavy Metals
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26.

21.

2z,

23.

v B

Aceording to the new guidelines in the Safe Drinking Water Act, the public
must be informed by the water supplier of any non-compliance with the standards.

Do you feel this is a good policy? If so, why? if not, why not?

What do you feel is the role, if any, that the general public or organized
groups of citizens should play in establishing what to test for and how often

to test public water supplies?

What is the role that interest groups should play in the decision-making process
and the implementation of the standards with regard to drinking water guality?

Is there anything else about the guality of drinking water, or about you or
your corganization, that we should know or that you would like to tell us?
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CARD I
Columns
1-3

11

*Form:

APFENDIX T.

PRELIMINARY CODERCOK FROM THE WATER CAZSE
STUDY WITH A SAMPLE CODE SHEET FOR DATA.

Analyzing Social Choilce About Technology

Concerning Water Resources
Case Study: Quality of Drinking Water

CODEBOOK FOR INTERVIEWS WITH DIRECT PARTICIPANTS

RECORD CARD # IN COL 80 Card #1 Form* Question
Study Number €90

Case Study Identifier

/177 prinking Water Case Study
3. Herbicide Case Study
5. Power Plant Case Stuady

Respondent's 1dentificatlon Number

/I00-19%,7 Elite Interview

201-29%, Mailed Questionnaire
301~69%. Population Sample

witle of cccupation or position E
related to Drinking Water (DW) (M 6}

or Water Supply (WS)

See Magter Code 1 fox exact goding
T Government
Interest group member Or rep.

200-299.
300-399.

Expert
700-799, Citizen (P form only)

Source of water supply
1. Ground water (Laf, W. Lat} Interviewer supplies

2. Surface water (Indianapolis) on face sheet.
9. Not Applicable, No Respohse

E=Elite Interview M=Mailed Questionnaire p=Populatdon Sample :
(Direct Participant) (Testified on Safe (Citizens, i.e. affected

Drinking Water Act) groups)

122



CARD I

Columns

12

13

14

15

-Z

RECORD CARD # IN COL. 80 Card=l

Form
Length of time in present organiza- B
tion (M

1. Less than 1 year

2. 1-3 years

3, 4-6 years

4, 7-9 years

5. LI{ years or more

4., Not Applicable (NA), No Response (NR)

Length of time in present position E
within organization ({(Column 12) (M
1. less than 1 year

2. 1-3 years

3. 4-6 years

4, 7~9 years

5. 10 years Or more

9. NA, NR

Present job is E
1. Elected

2. Appointed

3. Civil Service

4. Private hiring

9. Not Applicable, NR

Has Respondent (R) a role in making E

decisgions about standards for WS?

1. Yes, has a direct role

2. Yes, role is indirect, tangential, etc.

3. Yes, R does not answer directly but
seems to have a role

4. No, & does not answer directly but
seems to have no role

5. No, R is fairly certain of having
no role.

6. No, R categorically denies having
role.

. R responds; unable to code; ©See
transcript.

9. NA, NR

123

Quastion

11)

12}




CARD I

Columns

is

17-18
19-290
21-22
23=-24

25

B

RECORD CARD # IN COL 80 Card=l

Has R a role in imglementing or
enforcing decisions about W8?

(response categories same for
col. 15: smee for complete code)
1. Yes, direct

2. Yes, indirect

3. Yes, seems to

4, Wo, seemsg not to

%, No, probably none

6. No, definitely none

8. Resgponse not coded

9. NA, HR

Who makes decisions about standards
for Water Quality in Indiana?

SEE MASTER CODE 2: Decision-
makers on Standarde & Enforcement

Decigion~meker mentions (first)

mentions {third)

R

Decision-maker R mentions {second)
Decision-makexr R
R

Decision-maker mentions {fourth)
(Code all others at CARD 1I, Cols.
48-70, in 2~column filelds. See
codebook, page )

Record the number of decislon-makers
mentionad by R

1. One decision-maker mentioned

2. Two
3. Three
4. Four
5. PFive
6. BSix
7. BSeven

8. Eight or more
0. R mentions no decision-makers and
9. NA, NR R was asked

ané so on to the end of card 1.
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Drinking Water Case Study Elite Interviews
CARD XL . RECORD CARD 4 IN COL 80 Cards=2
Columns Form Question
1=3 study Rumbgr 6%0

4 1. Drinking Water Case Study

5~7 Respondent's Identlification Number

100-199., RElite intewview ID Numbexrs

Please rank factors important in de- E 27
termining testing schedule (what to M 23)
test for & how often to test) (P )

CODING FOR COLUMNS 8-1%6:

Record actual rank, in l-col. field,
as below.

1. Rank One assligned by R

2. Rank 2
3. Rank 3
4, Rank 4
5. Rank &
7. Rank 7
8. Rank B

0. X assigned by R - feels not important
. NA, NR

] Time required for analysis E 27a
(M 23a)

9 : Cost of analysis ' B 27b

10 Tmmediate conseguances of not testing E 27

11 Long-term consequences of not testing E 27d

iz Number of samples required for com- E 27e
prehensive testing

13 " Available rescurces to carry out tests E 278

1258




Prinking Water Case Study

CARD Il

Columns

14

15

16

17

RECORD CARD % IN COL 80 Card=2

Rank factors important in determining
testing schedule, continued

Accuracy of avallable tests

Federal standards and guidelines
(presently)

Other

Other factor mentioned by R in

response to E 271, and ranked at

column 16

1. Source from which water was taken

2. Consumer reaction to guality of
water

3. ‘State standards and guidelines

&.

5.

G.

6. R ranked alternatives without
offering "other"

9. NA,; NR

and so on through CARD IT

12¢

Elite Interviews

Form Cueation
E 27

{M 23)
{p =

E 27g

B 27h

B 271




-l

MASTRR CODE l: Occupation or Position

Related to Water Resources

USE FOR CODING OCCUPATION OR POSITION QF:

BE=Elite Interviews 108~69% only =~ from E 2

M=Mailed

Guest., 100-69% only - from M 6

P=Population Sample 700-7%% only -~ from P

i00-199 Government.
100-129 Local or Regienal Government
166 Mayor
101 Director, Municlpally owned water works
103
130-14% State CGovernment
130 Governor
131 state lab manager
140 Dirvectcr, S8tate Dept. of Health
141 Director, DRivision of Water Bupply.,
State Board of Health
150-169 U, 8. Government
200-299 Interest Group Member or Representative
200-229 Professional Association

226 Indiana Association of Water Supply
Ergineers, Executive Secretary & Lobbylst

69¢ Dccupations or position net known and not
able to be inferred from other questions:
£ and M forms only

799 Ocoupation not known: P form only
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MASTER CODE 2Z:

Local Governmen
0l

State Governmen
11
12
13
14
15

17

U.5. Government
2L
22
23
24
25

27

Interest CGroups

e

Decision Makers on Standards, Implementation,

Enforcement

t
Local governments, not specifiled

t

State of Indiana, not specified

Director, State Board of Health

State legislature

State legislative committees

State legislators, specified by name or position

Governoxr

Environmental Protection Agency

Council on Environmental Quallty

Congress

Congresstional committees

Congressmen, Senators, specified by name or position

President

Professional groups, consultants, experts

Other (specify)

81
G9 NA, NE
Example of Codeshest Drinking Water Case Study Blite Interview
5 10 15 20
¢ 1 0 3lolel 2!l 2292213111} 231
9 1 2telet4ai 223142
0 1 2
gilfrlojol3j4il 5 718 9
L1011 4613 217151 9

f]
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TELEPHONE INTERVIEWER'S INSTRUCTIONS

The Institute of EBelence, Technology, b.
and Public Policy at Purdue University is

presently at work on a project sponsored

by the U. 5. The

TELEPHONE SURVEY, one phase of the project,

has been designed

Department of Interior.

to clarify public opinion

regarding each of the three different case
studies involved.
General Procedurs

The TELEPHONE SURVEY consists of a

structured and detailed interview schedule

which is to be read over the telephone to

a2 random seleciion of the population in

each of the communlties cited for study.

2.

2.

Bach interviewer is responsibls for obtain-
ing the information solicited on the pary—
A list of
these names and telephone numbers will be

ticular interview schedule.

made available to you. Bach interviewer
is to call these names in order while
noting the information reguested fox the
The

specific directions for each guestion will

gurvey, l.e. call back, refusal. stc.

accompany the interview gchedule.

Your Role in the Interview: Bpproaching the

Telephone

Undoubtedly we have all spent countless

hours on the telephone. However, hours

guestioning new and unfanilizr veices places
a different zet of demands upon you as an
interviewer. The following suggestions have
been developed to serve as guidelines for
vour telephone interviewing.

1. BE MENTALLY AND PHYSICALLY PREPARED
TGO SPEAK.

a. Atmosphere--When approaching

members of the public, it is im~-

portant to create a "warm” atmo-
sphere since this lg a basic
condition for a higher level

of respondent cooperation.
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Attitude--In order to foster this
kind of atmosphere, it is impor-~
tant for the interviewer to show
an interest in the proiect, o
suggest a seriousness of purpose,
and to remain fresh and positive
in ocutlook.
Yolce~-Ths interviswess won't be
able to see you, but they can
gsuraly hear you. Your volice must
be clear as well as strong encugh
s0 that they may hear your gues-
tions with ease. Your speaking
rate must be appropriate.
THINK ABOUT THE INTERVIEW
Most of us probably do not enioy
being read to for 135 minutes. Try
to know and understand the gues-
tions before you get on the phone.
This will also aid vou when it
hecomes necessary to probe for an
ANSWET ,
Be as accurate and concise as
possible in vour note taking on
the open-ended guestlons.
LISTEN FOR MATN POINTS
Language fluency and clarity will
not be possessed by everyone you
call. It may also be difficult
for some people to understand your
guestion immediately. Be patient.
repeat, or clarify if necessary.
However, DO NOT REVEAL THE SET OF
ANSWERS unless othexrwise lnstruct-
ad.
When the interview is over, state
your appreciation of the inter-
viewee's time and effort. Agaln,

brevity is important.




BAILLY NUCLEAR POWER PLANT

CITIZEN INTERVIEW

e

INSTRUC

First hers is some general information

for using the interview schedule.

You will be assigned a number, your
“ipterviewer number”, so that we can tell
who actually did the interview. This num-
ber should be put on the bottom line In the
box at the top of the first page of the
schedule, for each interview you do.

Fill in the first and second lines
in that box from the form that tells you
whem to call. The "study number™ ig listed
at the top of the form with names on it.
And the "Question #" is the number listed
2t the left of sach name on the list. Put
the number of the person you are calling
in the appropriate space in the box at the
top of the first page of the interview
gschedule. Just in gcase the pages get
separated, please put the same number in
the upper right hand corner of each page of
the interview schedules.

When you get a person on the phone,
write down the time that the Interview
began. Alsc circle the sex of the person
you are interviewlng.

Now you are ready to do the interview.
in reading through the Iinterview schaedule,
you'll notice that there are two general
kinds of guestions. One kind ends with
gots {.....

& guestion mark

y while the other kind ends in
(7}. These different end-
ings are a cue for you to know whether
or not to read the answer cholces.

When the question ends with dots {....),
you should read the angwer cheices slowly
t< the reépondent, For example, guestion
la. ends in .... Therefore you ask "From
which of the following sources do you get

most of your local news, radio, televigion,
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newspaper, friends, or some other way T
And then you circle the number opposite
the answer the respondent gives you.

when the guestion ends in & guestion

mark (7}, you do not ad the answer cholees.

Let the respondent answer and then circle
the number opposite the answeyr the respond-
ent gives you. An example nf this type

of gquestion is Q. 3Za. You ask "During an

people do vou discuss }gﬁg&vgoiitica and
izaues?"  Amd then you wait for the
respondent te give vou an answer and
circle the number opposite from the answer.
The interview schedule ig set up so that
all possible answers that the respondsnt
could give vou ave included in the list of
aNSWETH.

Regardless of how the guestion ends,
in dots or a question mark, you paver
read a "Don't know® answer cholce., Let
the respondent tell you he/she doesn't
know, but don't provide him/her with that
opticn.

Somet imes an answer cholce will be
"Oiher (specify)® with & line under it.
Here vou need to circle the number opposite
Torher® and write in the blank as nearly
as possible what the respondent has azid,
ghortening it to a few words If the short
forim would be clear to someons who has not
heard che conversation.

Yeu'll alse notice that there are
gtatements to be rsad to the respondent
from time to time that are not part of
specific guestions. Lome examples are
before O.1. and before Q. 4. These state-
ments signal that we are changing topice
or changing the form of the guestion. Un=
+il you are familiar with the interview



schedule,

miss;

-

these statements may be sasy to

so be sure to look for them the

first few times.

Throughout the interview schedule

there are some instructions that should be

called to your attention.

Some exanples

of these instructions are "circle one",

"specify”,

"skip to Q. 12%, etc. These

instructions are partlcularly important on

the large tables in Q. 24 and {. Z5, so you
gshould become familiar with them.
Some last general comments. FPlease

be sure to stress any words or phrases that

are underlined.

These are the words that

are particularly important and therefore

they should be emphasized.

in ©. 1a,

For example,
we are interested in the source

from which people get most of their local

ews

it may be guite different from the

source of national news.

individual guestions.

Now we have some instructions about

Scome of these

instructions may seem a little repetitious,

but as vou go through these instructions

vou'll know how to handle each gquestion.

Q.
Q.

la.

1b.
2&.

Stress the underlined words. Read

the answer cholces. Only one
answer is desired, is possible. If
the respondent cannot decide hetween
two, circle both mentions only after
you have sufficiently probed for

one answer. If the respondent (R)
cannot decide between Z or more

ib. which will

then

sources, try to ask (.
eliminate one answer category;
perhaps it will be easler foxr R fo
choose one answer for §. la. If

"Spme other Way®, specify on the line

provided.

Same as Q. la.

Stress the underlined word. Be sure
to read the answer choices. The

percentage in parenthesis for for
the interviewer's use in case R re-

sponds in terms of percentage rather
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Q. Zb.
Q. 3a.
Q. 3b.
Q. 4.
Q. 5.
Q. 6.
Qe N
Q. 8.
Q. 9.
G. 10,
Q. 11,
0.15a.

than the categories offered. If
skip to Q. 12.
Same as . Note,

"Hever®,

Za. however, that
there 1s no skip pattern.

De not read the answer choices.

Read all the answer choices slowly,
since there are several R has to re-
member . )
Read the answer cholices. If more
than one cheoice ls mentioned, probe
to determine what the status ig of
most of the people with whom R
talks.

cle all that are mentioned.

If this is impossible, ¢ir-
If this
happens, try to restrict this to no
more than twe cholces.

Do not read the answer choices,
You've already included them in your
guestion,

Read "Male or female®, but not “"Both".
*noth" if R says both.

Do not read the answey choices.

Circle
Do not read the answer choices. If
R gives a general answer, such as
"High school®, probe for the speci-
fic grade in high school.
Read the answer choices. If mere
than one cholce is mentioned, probe
to determine what the age is of most
of the pecople with whom R talks. Ef
this is impossible, circie all that
try
to restrict this to no more than Lwo

are mentioned. If this happens,
choices.

Read the answer choices slowly.
Circle the level at which you get a
" NO "

Do not read the answer choices.

answery .

Mark the "Other" category if R men-
tions a year before 1%65 and indi-
cate what year the R mentions.

Code "1"
R only thinks he/she knows
Bailly Muclear Power Plant
have been located. If the
"No¥ or "Neot sure", skip to Q. 16;
1ihb.

aven if
where the
would

should be circled

answer is

otherwise ask .




-3
0. 16. Stress the underlined words since

o we want to make a distinction between

0, 17. those involved and those actually
regponsible. Read each item {a~d),
waiting to get a "Yes" or "Ho®
rezponse for each.

0. 1B. Read each item {a-e) and then read
the answer cholces (except the "Don't
know" category) for each item. You
should get a response for each ltem.

0. 19. Bead the answer cholces,

0. 20. Read each item {a-h) and the answexr
choices, (except Don't kaow") getting
a response for each.

0. 21. Read each item (a-¢) and the answer
choices (except Don't know"} . getting
& response for each item. Be sure
to stress the underlined words; in
0, 2la. you want to know what their
feelings are, while in Q. 2lb. you
want to know what thelr feelings
were.

Read the answer cholces. The

X
g
NG
pn)
u

percentages are for the interviewer’'s
uge if R responds in thosge terms.
TF "a31l" skip to Q. 24.
0.22h. Same as Q. 22a, except there is no
gkip pattern.
Note: 0. 23 has been deleted. Proceed to
O. 24,
0. 24 and 0. 25 are set up as large tables.
These tables ars conceryned with varicus
arguments for and against the Bailly
Muclear Power Plant. The varicus arguments
or issues are listed across the top of the
page; while the guestions and answer choicas
are listed down the gide of the page.

In these tables, when you see an
underlined space ™ %, it means to
read the arguments or issues that are
listed across the top of the pager as
hafore, the dots ".. .. ..., " mean to read
the answer cholces which are lecated down
the side of the page. The general proced=-
ure for using these tables is to start by
reading the guestion that is on the gide
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of the page: when you reach the underlined

space

" "y go to the top of the

page and read an argument or igsue; then

go back to the gide of the page €O finish

reading the guestion and/or to read the

answer choices.
0.24a.

Q.24b.

Q.24c.

to

0.248.

Read the gquestion, but not the
arguments. Circle the "1" for zach
argument or issue that the R mentions.
If R mentions any other argument not
already appearing on the table,
specify this undar “Other”.

ask Q. 24b. only for those arguments
that R has not mentioned in Q. 24a.
Thege guestions should be asked only
for those issues or arguments that

R has mentioned in . 24a. and those
which he/she answered "Yes® to in

0. 26b. Ask 0. 24c-f going down
for each issue or argument: that is,
you should ask all gquestions for
each argument before ycu ask any
gquestions about the next issue or

argument.

0.25a-fF. Q. 25 follows the same format as

Q.24f.

26.
7.
28.
29.

30.

31.

Q. 24,
Only one answer cholce ig wanted.
Probe sufficiently for one main
source. If B says all equally,
circle code "6". I1f uncertain,
circle code “8". If R mentions
more than one, but not all, circle
all that are mentioned only after
you have probed gufficiently.
Do not read the answer choices.
read the answer choices.
Do not read the answer choices,
Ppo not read the answer choleces. If
R gives & general answer such as
*hich school", probe for the specific
grade in high school.
Read the answer choices. Circle
the level at which you get a "no"
answer
Read the answer choices. If
"rRepublican®” skip to Q. 32a.; if



i e ] -
. "Democrat", skip to Q. 32b.; If
*Independent”, skip to Q. 32c.
Q. 32, Do not read the answer chioices.

bDon't forget to thank R at the end of the
interview. _

Also mark down the time the interview
ended.
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APPEMNDIX L.

SAMPLE OF AN INTERVIEW RECORD SHEET AND
INSTRUCTIONS FOR USE

Citizen Opinion Surveys

gtudy and Respondent Identifiers

tn this study there is one main study number: ———me-eo-m--- 690

In this study there are three "case studies":

Drinking Waber - — s e e o i i o s e o 6901
HErDicide s i o s om e i i e 6403
Bailly (Power Plant] = -—— o smss s c o o 6905

The Drinking Water Case Study has three citizen samples:

West Lafayette, Indilana =——w—or=sseem s s o e 6901-3
Lafayette, Indlana ——rrmmowsme s o s s 6801-5
Indianapolig, Indiana ——me—msssmen oo e mm i e 69017

The Herbicide Case Study has two citizen samples:
Close to the site (Toulle) —-s——mwemes e s e 6903-3
Farther from the site {Salt Lake City} -=———wo=-mw—-- 6303~5

The Bailly Power Plant Study has two citizen samples:
Close to the site (Chesterton-Dunes) swwmweom—memomoen 6905-3
Farther from the site (Mich City, Gary, Valpo) --—-- 6905~5

Eachhreﬁpondan& {R}, that is, each person to be interviewed, has

a separate identification number, that also indicated what sample
that respondent is in.

The number for the first person called, {(say J. P. Ades), in the

West Lafayette Sample of the Drinking Water Case Study 1is 301, or
more completely, 6901-3-301. The second person. {say N. X. Allen}).,

is 302, or more completely, 6%0i-3-302. The one~hundred-third

person is the sample, {say P. D. Q. Smith) is 403, or more completely,
6401=-3-403.

The seventy-seventh person in the Salt Lake Sample of the Herbicide
Caze Study (say X. X. Jones), is 6903-5-577. The one hundred tweniy-
third person in the same sample is 6%03-5-623.

the first person in the Close Sample for the pailly Case Study is
6905~3-30%; the first person in the far sample is 6905~5-501 and B0 On.
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Do

YOU WILL FIND THE FIRST PART OF THE STUDY NUMBER (e.g. 6801
or 6905} at the top of the list of people to be called.

THE SECOND PART OF THE STUDY NUMBER, WHICH IDENTIFIED THE
SAMPLE {e.g. -3 or -5) will also be at the top of the page.
THE THIRD PART OF THE STUDY NUMBER (e.g. 302 or 727) i8
ALSO THE RESPONDENT'S IDENTIFICATION NUMBER, and is at the
left of each name on the list. PLEASE PUT THE COMPLETE
NUMBER ON EACH PAGE OF EACE QUESTIONNIARE.
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Study Drinking Water

ANALVZING SOCIAL CHOICE ABOUT

Sample West Lafayette

Study Number 6901-3 TECHNOLOGY CONCERMNING WATER Page 1 of 7
RESQURCES
¥
Called _ No Answer |Call back Ianterview {date)
Address {date) {date) at date,
Hame Telephone {Town) 1 2 m 1 .z m 3 time Refused Partdial Complets
o W
' L !
¥ ! ‘
301 Ades, J.P. | 555-1234 (1412 Rose — WL M
W
0% Allen, M.X.: 553=7777 172 Wdld Terr TP WL M.
m -
~3
—
403 Smith, P.D. ¢ 355-2020 14 Londeon Cir. WL




AFPPENDIX M.

CASE STUDY OGN DRINKING WATER

Decision Frocesses and Public Values in the Implementation of the

Safe Drinking Water Act of 1974 im Indiana

by Jean Larve and Heather Johnston Nicholson

Section 1 Introduction

This paper will report the analyses,

conclusions, and recommendations of the
" institute of Technology and Public Policy |
of Purdue University and the Institute for
Water Regources Research concerning decision
making and social choice in a low risk-high
consegquence technological situation, spe-
cifically safe drinking water in Indiana.
Throughout the research, emphasis was on
development of a comprehensive and system-
atic approach to the analysis of collective
social choice with regard to policy deci-
sions on water rescources and technology,

A review of the relevant literature on
social evaluation of technological risk
aided in determining the optimal techniques
to apply. These guantitative technigues
were utilized in the case study. The
following sections describe the methodology
{(section 2}, findings and interpretatlions
(Section 3), and conclusions and recommen-
dations (Section 4} of the ressarchers.

Public decisions of a technological

nature are often made in two areas. First,
broad policies are ocutlined by elected ov
appointed decision makers; and, second,
policies are implemented by agencies

which specify thew. In the case of safe
drinking water the Congress paszsed the

Safe Drinking water Act of 1974 (Public Law
$3-%23) requiring the Environmental Fro-
tecticn Agency (EPA} to promulgate standards
that EPA would administer. This report
focuses upon the process of decisions and

the role of citizens.

145

Drinking water. Since the 1830°g most

Mmericans have assumed that public drinking
water was free of microbiclogical and
other harmful contaminanteg. In view of
recent findings, however, the assumption
that public water supplies in the United
States are safe is subject to guestion.
Investigations have found that while typhoid
and cholera are nearly eliminated as prob-
lems in drinking water, organic contaminants
and viruses have been discovered ag harmful
substances contained in water supplies
(Efh, 1877). Also of concern are recent
findings that drinking water contalns
substances which are believed Lo be poten-
tially carcinogenic or otherwise toxic,
such as various crganic chemicals, certain
hesvy metais, radlonuclides, and asbestos
(BPh, 197%5a).

Historicsl Summary. & brief history

of the safety of public water supplies is
appended to a report prepared by the Bafe
Drinking Water Committee of the National
Academy of SBcience {NAS) and submitted to
the Environmental Protection Agency (NAS,
1877). The discussion which follows de-
pends heavily on that source. A more
detailed history is presented by Murphy
{L96l}.

The first clear preoof that public
water supplies could be a source of infec-
tion for humans was demonstrated by Dr.
Johp Snow in 1854. In two studies, the
Broad street pump study and the Lambeth
Company study, he documented the transfer-
ence of cholera by means of the water supply.




Later, in 1892, Koch gave evidence that
filtration was an effective technicue in
improving the safety of the water supply.

In his Hamburg and Altona studies in Ger-

many , Koch found that Altona, even with an

inferior water scurce, had a markedly
lower incidence of cholera than Hambury.
The difference, he found, due to fil-

Wez B
tration of the inferior source. IHe con-
cluded that the role of filtration was to
remove the contaminating bacteria from the
water,

Water filtraticn experimentg were
carried out in the United States during
rthe late 1880%'s and early 18%0°s by the
Massachusetts State Board of Hezlth., One
important technological advance was the
use of a chemical/coagulaticn filtration
process that waz patented about 1884,

The Lawrence Massachusetts experiments
proved that filtration was a key to the
control of typhold fever.

Filtration experiments at Louvisville,
Kentucky were important in demonstrating
that successful treatment could be carried
waters that were of poor

out On SOUrce

guality, in thie case the polluted Ohio
River. #As a result of the Louisville
study, engineering problems were deemed to
be minimized by using mechanical filters
and sand filtration and were put into use
in 46 large cities.

Hazen writing at that time pointed
osut that filtration led to elimination of
turbidity and coleoxr from the water and to
a removal of about 99 percent of the bac-
teria present. These conditions wers con-
sidered to be the standard by which the
gquality of trsated water should be Judged.
The standards were adopted because they
represented a purification that was reason-
ably satisfactory and that was at a cost
which was not too burdensome, Informatlion
available at that time gaid that there was

no evidence that the remaining germs
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were injuricus glthough it was difficult
to determine hazard with the technology
o¢f the

Ccnlorination, the most significant

tima.

advance in water treatment, was introduced
into the Jersey City, New Jersey water
supply in 1908. This was due to complaints
by the city to the private coumpany supply-

ing the cily's water. Rather than incur
the expense of a filtration plant, the
The

company chiorinated the water. results

were dramatic: there was a marked drop in
total bacterial count at a far lower cost.
The advantage of chlorination was
its low cost which made it possible for
any public waterworks plant to chlorinate
where it proved to be advantageous. The
use of chiorination grew rapidly until at
present the greater part of the water
suppliad in the United States is treated
in this way.
The introduction of chlorination
alse chenged markedlv the established
The

time was

ideas about water quality standards.

feeling of technicians at that
that chlorination made it possible to hold
contamination within one~tenth of cne per-
the level was felt to be

cent. Formerly,

corrected up to 1 peroent. Technicians
looked forward to a future time when the
safety level could be raiszed even further.
Optimistically, they felt when further
developments were necessary they could

At

supply the technology. the time of

chlorination introduction, technology had
been developed so that studies of safety
were not tied only to records of typhold
fever outbreaks. FEvaluation could alseo
be based on bacterial or coliform counts.
The hasic concepts of providing safe
drinking water were in evidence hefore
World War I.

been refinements in the technology that

Since that time there have

provides safe drinking water, but the

prime motivation has been the same-~to




protect the public health especially
against the spread of typhoid fever.
Buxiliary consideration has been for aes-
thetics, appearance, taste, and odor.

The 1925 Federal Standards treat the
concepts of rigk and benefit that are
central to this study.

The first step toward the establishment
of standards which will insure the safety
of water supplies conforming to them is to
agree upon some criterion of safety. This
is necessary because "safsty” in water sup-
plies, as they are actually produced, is
relative and guantitative, not absolute,
Thus, te state that a water supply is
tgafe" does not necessarily signify that
absolutely no risk iz ever incurred in
drinking it. What is usually meant., and
211 that can be asserted from any sevidehce
at bhand, is that the danger, 1f any, is S0
small that it cannot be discoversd by
available means of observation. Neverthe-
less, while it is impossikble to demonstrate
the azbsolute safety of a water supply, Lt
ig well established that the water supplies
of many of our large cities are safe in the
sense stated above, since the large popula-
tion using them continuously have, in recent
vears, suffered only & minimal incidence of
typhoid fever and other potentially water-
borne infectiong. Whether or not these
watey supplies have had any part whatscever
in the conveyance of such infections during
the pericd referred to iz a guestion that
cannot be answered with full certainty; but
the total incidence of the diseases has
been so low that even though the water
supplies be charged with responsibility for
the mawimum share which may reasonably be
suggested, the risk of infection through
them is still very small compared to the

ordinary hazards of everyday life.
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The problem with the preceding statement
ig that the incidence of typhoid fever can
no longer be the determinant of the safety.
This idea was also fallacicus at that time.
The Mills-Reincke theory stated that for
every death from waterborne typhoid, there
were several deaths from other diseases
for which the causal agents were trang-
mitted by water. There are data to sub-
stantiate their claim. Further. what is
seen in the 1925 Standards is a reaffirma-
tion of the uncertainty that technicians
felt throughout drinking water history.
They are dependent on technological develop~
ment to assess the risk of drinking the
water. Their bhest measure has been the
outbreak of infection that can be tied to
drinking water. This departs from the more
sophisticated need for assessing the long
term consequences of drinking unsafe water.
only recently has that technoleogy begun to
develop.

However, the public, lacking & tech-
nical laboratory and traiming, continue
to assess the quality of their water by
its appearance, taste, odor, and the lnci-
dence of disease attributed to it.
(Arnalyses will ¢learly demonstrate this
peint in the third section of this paper}.
For most citizens, their drinking water is
not an Lmpertant issue. They perxceilve
drinking water as having low risk and high
benefits.

Federal Legislation Pertaining to

Drinking Water. The main thrust of

federal legislation has been to address
the problem of control of communicable
disease that is water borne. Until the
passage of the Safe Drinking Water Act of
1674 the federal government was authorized
to prescribe drinking water standards only
for water supplies used by interstate
carriers, and they were enforceable only




with respect to contaminants capable of

causing communicable diseazes, The regu-

lations were administered by the Public
Health
perhaps B0 percent of all public water

8.4

Service, These regulations covered

suppiies in the U. but the focus was
cn disease control.

From the previous discussion of
citizen perceptions about water, it is
clear that impetus for stricter and more
encompassing standards did not come from

citizens. The evolution of federal regu-
lLation of drinking water is important in
our discussion of saocial choice whers
risk, cost, and benefit must be juggled
in the same equations.

The drive to set national standards
for

the

safe drinking water began in 1872 when
Senate peassed a tough bill but the
laegige
bill

and again the House

House did not reszpond with similar
lztion. Again the Senate passed a
1972,

action.

on June 22,
delayed
the bill
it

Finally, the House passed
and President Ford reluctantly
1974, The

scope of the Environmental

aianed in December, reluctance
viass over the
Protection Agency's powers. The oppogition
feared that EPA would gain oo much auth-
ority from the Safe Drinking Water Act
(eDWa). The

enforcement should be left entirely to the

administration contsnded that

states, and court actions should be ind-

tiated by citizens {(Congressional Quarter-

1v, December 14, 1974.)
There were several factors that iad
to the passage of the EDWA. First, the

impetus for more rigorous standards came

from within the Public Health Service.
There were those persons within PHS that
felt there was a real need for control of
public water supplies. &t this time,

water pellution was getting the most atten-
tion. This provided some cleanup of
‘surface water sources, but sources of sup-

ply that used ground water were ignored.
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Second, in 1%6% o done by

a8 was Y
The Department of Health, Pducation, and
Welfare., Within easch reglon, one metio-

politan area was chosen as & stugy &ref.

The following guotation is from the New

Orleans, Louislanz Community Water Supply

Study (FPA, 1575b.)

The purpose
Water Supply
determine i1f
er's drinking

ing Water Standards
“Public Health Service
Water Standards.; 7o
nationwide coverage, the Bureau of
Water Hygiene of rhe . &, Public
Health Service inpitiated the CWES
in February of 1%69% in nine areas
across the sountry., The field
work for the (WSS was conducted
by the Bureau of Water Hyglene,
cooperation with the state and
local health depsc nte and the
water utilitles.

of the Community

udy (CWEB)] was to
the American Congul-
water met the Drink-
{ 2 . 8.

bt

dhta:ﬂ

in

e
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Lgned to give
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vstemns, and
in urban and
in each of the nine
nepartment of Health,
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of water sSup-

A whole
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guality layge « city,
the suburbks, and the ST
runities located in rhant?e¢
in the 5SMSA, and the interaction
between them.

The authority for the vumnunLty
Water Supply Study is found in Title
TII, Part A, Section 301, Public
Fealth Service Act ., amendeg {42 U.
g.C, Z4L}).

The major findings of the CWSS were
published in 1871 by the Public Health Ser-
vice (EPA, 1975b).
of CWSS were that inadequate physical fac-

Generally, the findings

ilities, drinking water guality defects,




and poor surveilliance activities were

found in both large and small cities re-
gardless of geographical location. However,
the larger systems were delivering an
average guality drinking water consistent
with the 1862 Drinking Water Standards. On
the other hand 41 percent of the 369 systems
studied were delivering water of inferior
guality to 2.5 million people. This was
prevalently systems servicing populations
of less than 100,000 persons. Samples were
found to contain fecal bacteria, lead, cop-
per, iron, manganese, and nitrate in guan-—
tities that exceeded the Standards.

The major findings from the study are
outlined below:

(1} Thirty-six percent of the 2,600
individnal tap water samples contained one
or more bacteriological or chemical consti-
gents exceeding the limits of the DWE. Of
these § percent contained bacterial contam-
ination, 30 percent exceaded chemical limits,
and 11 percent using surface waters as
source exceeded the organic chemical limit.

{2y Fifty-six percent of the systems
had deficiencies in their physical facili-
ties such as poorly protected grouandwater
sources, inadequate disinfection capaclty,

'inaéequate clarification capacity, and/or
inadeguate system pressure.

{3) Seventy-seven percent of the plant
operators were inadeguately tralined in water
microbiclogy, and forty-six percent were
deficient in chemistry relating teo their
plant operation.

(4) The majority of systems ware
unprotected by community control programs
involving surveillance and inspection.

{5} Seventy-nine percent of the
systems were nobt inspected by state or county
authorities in the year previous to the
study. In 50 percent of those cvases offi-
cials did not remember when, if ever, a
state or local health department had in-
spected; and B85 percent of the systems

evidenced an insufficient number of
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bactericlogical samples (8% percent did not
even analyze half of the numbers reguired
by DWES) BEPa, 19%75).

The significance of the findings, as
painted out by PUS and EPA, were that the
technology now existed for the detection
and destyruction of most hazardous substances
in water. The lack of attention and inade-
gquate attentlion given to safe drinking water
wag a problem of broad, naticpal concern.
The water supply systems had besen developed
when raw water was of high guality. Such
facilities were rapidly becoming obsclete.
Not only were surface waters hecoming more
poliuted with chemical contaminants but
ground water, once thought to be safe Lo
drink 1f palatable, was bscuming suspect.
During the survey, nine percent of the
ground wells sampled showed coliform bac-
terial contamination.

The recommendations that ceme from the
study called for modern facilities with
qualified personnel under adequate surveil-
lance to afford the lowest possible risk
that current technolegy counld offer. Secon-
dary aesthetic recommendations wers also
mace .

The report peinted up the current gap
in vigorous standards. The 1972 Public
Health Service Standards which applied to
systems supplying interstate cazriers, but
were used by states as gquidelines, were in-
adequate in regard to treatment of chemical
contaminants. It polinted cut the necessity
for reseavch in that area.

Third, the creation of EPA in 1570 gave
hope to those within PHS that standards
would be fortheoming., The major proposals
of EpA were to change the inocrganic chemical
regulations and add organic chemical stan-
dards. Lawyers working for EPA stated that
it would be impossible to amend the curreitt
standards, sc a push began to get new en-
compassing regulations passed by Congress.
Scme of these were people who had been with-

in PHS before the creation of EPA.




Fourth, again the need for national
standards was displayed in a 1873 report
From the General Aocounting Office (GARO).
In that report only &0 of the 446 water
systems studied met federal standarvds
for bacteria content and testing schedules,
EPs astimated that the water received by
miltlions of Awericans did not meet the
existing standards for safety. And those
standards pertained only to control of
waterborne communicable diseases. Both
EPR and HEW were cuick to point oot that

existing law did not allow regulation of

gional

poisoning or other diseases. (Congres
Quarterly, July 20, 1974.)

FPifth, on November 7, 1974 the
Environmental Defense Pund, the public
interest group most vocal on the safe
drinking water issue, released a study
that claimed there was a gignificant re-
lationship between cancer deaths and
drinking water from the lower Mississippl
River near Wew Orleans., The drinking water
was purported to contain chemical contame
inants which might cause cancer alone or in
combination with chlorine used to purify
the water.

Sixth, the next day EFA released ltsg
survey of New Orleans drinking water.

The study iisted 66 chemicals contained

in the water. Some were suspected of
being carcinogenic, BAlso the EFA launched
an immediate gtudy to determine the extent
of the problem nationally.

On November 19, 1974 the Safe
Drinking Water Aot was passed by the House
¥ Representatives and sent to the Presi-
dent. Ford threatened to wvato the hill on
three grounds, (13 he felt the Eph would
hvve too much power over state governments,

{2y federal grant assistance would he re-

guired, and (3) the act imposed federal reg-

ulation ever underground drinking water
spurces. However, Ford reluctantly signed

the Bill.

[
fad

Safe Drinking Water Aot of 1974. The

provisions of the Safe Drinking Watsr Aot
are:

(1) EFA was required within 180 days
of enactment to issus interim primary stan-
dards for public drinking water suppliss
that would take effect within 18 months of
thelyr issuance,

(2} EPR was reguired to contract with
the National Academy of Schinces for reec-
ommendation of maximum contaminant levels.
The report was to be completed within two
years,

(3} EPA was reguirsd to issue maximum
contaminant levels azlilowable within 100
days of the WAS report to Congrass. Fur~
ther, EPA mugt lssue regquired specific
treatment technigues effective 27 months
and 10 dave from enactmenti.

(4} EPA must establish secondary
standerds for taste, appearance, and odor.

{4} Enforcement authority principally
residas with the states that have adopted
BEPE primary standards, if they so desire.

{6} FPR was required to notify states
of vinlations of primary standards and
bring civil suits to force correction of
viclations i€ {1} the state did not
correct within 60 days and failed to file
a report, (2} or if the report was flled
the state abused its discretion in carry-
ing vur primary enforcement, or {3 the
gtate had not adopted primacy.

{7) wWater supply opsrators were
required to notify their users of viola-
tions of ¥PE regulations.

{8) Variances and exemptions were to
be granted for compelling factors.

(9} EPAE was reguired to establish
regulations for programs protecting under-
ground water sources.

(10} EPA has emergency authority to
deal with water emergencies, including
authority to allocate treatment chemicals

including chlorine,




{11) Punds were allocated for research
anéd training programs, special projects
and demonstrations, and survey of rural
drinking water.

(12) EPA was given authority to guar-
antee private loans of $50,000 to small
public water systems,

(13) EPA was ordered to conduct a
survey of carcinogens in drinking water,

{14} EPA was subject to judicial
review of variances, action against viola-~
tion, and alleged failure to carry cut
reguired duties prescribed by the SDWA.

As passed the Act includes the
treatment of maijor issues that proponents
of safe drinking water had been working for
gince 1968, Provisions are included for
non-communicable as well as communicable
disecases; regulations limit allowable chem-
ical contaminants as well as non-chemical
contaninants. The interim standards have
become effective June, 1%77, predominantly
using the 1962 PHS standards as guidelines,
The NAS report was delivered in June, 1977,
Secondary standards have been drafted.

211 but two of the states have adopted pri-
mary enforcement responsibility for the
SDW standards.

have not.}

{Pennsylvania and Indiana
Guidelines have also b@en.
established for granting variances and
exemptions.
trol (UIC) guidelines are drafted. NAS

The Underground Injection Con=

has alsc finished its report on cancer-
causing substances in drinking water.
Citizens will be nctified when their drink-
ing water contaminant levels go above the
regulations. Ground water sources as well
as surface water supplies are subject to
regulation., Given the level of technologi-
cal development, the risks that have been
cauged by recent, prolific chemical con-
tamination may be reduced in drinking water.

Section 2 Methods:
ticnal Analysis (Q5A)

A puantitative Situa-

When each citizen drinks between one

and five gquarts of water a day, he usually
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But the

studies cited in Section 1 show that this

assumes the water iz safe,
may be an erronecus assumption., Actually
a minimum of 4,000 Xnown cases of water-
horne ilinesses occur each year in the
United States, and the total number of
cases is estimated at ten times that num~
ber., Further, the technology is only now
developing that will discover what the
effects of long~term, low-level exposure
to contaminated water may be on humans.
In the period of 1961-1973, more

than 200 outhreaks ef disease or polsoning
caused by contaminated drinking water were
reported to the Center for Disease Control
in Atlanta, Georgia. Twenty-two pecople
died and 54,537 became ili,
cases were not reported because of failure

Many cther

to associate illnesses with contaminated
drinking water {EPA, 1%75c.)

Tn a report presented at the Emerican
Water Works Asscclation (AWWR) Conference,
analysis of outbreaks assscciated with
drinking water during the period of 1%71
to 1974 show 9% outbreaks resulting in
approximately 17,000 cases of illness
(Craun, et., al,, 1%76.) The two largest
outbreaks occured in Rome, Wew York with
4B00 cases of gilardiasis in 1974 and Pico
Rivers, California with 3500 cases of
gastroenteritis in 1971. To put this in-
formation in an historical psrspective,
observe the graph below which shows the
average annual number of waterborne dig-
ease outbreaks between 1938 and 1974.




Table 2,1

Average Annual Number of

Waterborne Disease Outbreaks

1938~-15874
50
40 .
36
20 )
1g ) ) :
0
1928~ 19431~ 1946~ 1951~ 1956~ 1361~ 1966~ 1871~
1940 1945 1950 1955 1960 1965 1974 1974
Source: Craun, =t. al,, 1976,

From the graph we see a leveling off
of the average number of outbreaks in each
year beginning in 1951 until & rise began
again in 1971. This seems to parallel the
contention made by APA and PH& that, al-
t+houch chlorination seems to have harmful
bacteria under control, there is an increas-
ing danger from chemical contaminants.
However, there is not causal linkage demon-—
strated by this table.

Tn 1ight of the information linking
drinking water to ourbreaks of dissase, do
citizens and decision makers parceive there
is risk involved? Do the benefits from
drinking water outweigh the rigks at some
cost level? What tradeoffs are made in the
public arena? The purpose of this study
has been to assess the risk/benefit percep-
tions of decision makers and citizens con-
cerning safe drinking water and the
choices that are made in the public arena.
The specific obiectives of the analysis
were:

To determine citizens’® perceptions of:

~the source of their water supply and
procedures for testing it
~the first order and second order
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characteristacs of their drinking
water
~desirable or undesirable substances
in drinking water '
~who ls responsible for handling
problems with drinking water when
they do occur
~who should/does have decision making
authority for drinking water
-the extent to which decisicn makers
consider citizen preferences
~the level of their own and other
citizens® political and social acti-
vity

To determine decision makers' perceptions

of:

~how citizens perceive their water
service

-responsibility regarding the role of
the public in decisions of social
choice

~relation of groups involved in deci-
sion making about drinking water
standards

~gase of implementation of the Safe
drinking Water Act

~likelihood of dangerous contaminatlon




of drinking water
-substances that are likely to cause
gsericus illness if they occur in
drinking water
~factors that are important to con-
sider for the testing schedule
To accomplish this task quantitative
situational analysis was performed. Two
data sets were collected--a random sample
of affected citizens and a purposive
sample of direct participants. The data
gsetes are described below.

Purposive sample of direct participants.

Since drinking water standards are
administered at several governmental
levels with both public and private inter-
est groups and citizens participating, it
was necessary to carry on the research at

many levels. These included:

1. National {Federal}
2. Regional

3. Btate

4., Water company

5. Interest groups
The federal government, with the
ultimate responsibility for safe drinking

water, administers the SDWA through the

EPA‘'s Water and Hazardous Materials Divi-
sion (Figure 2.1).

A statement from EPA cutlines itg
functions:

EFk's water guallty activities
represent a coordinated effort to
restore the Nation's waters. The
functions of thig program include
development of national programs,
technical policies, and regulations
for water polluticon controi and
water supply; water gquality stan-
dards and effluent guidelines
development; technical direction,
support, and evaluation of regional
water activities; development of
programs for technical assistance
and technology transfer: and pro-
vision of training in the field of
water guality (EPA, 1976} (emphagis
added]) .

EPh research for water is carried cut

in the Municipal Envirommental Research

Laboratory in Cincinnati, Ohio (Fig. 2.1).
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The national programs arve administered to
the states through the regional offices

of EPA. The forus of this report is upon

Region 5 because the citizen samples were

drawn from that Region. The regional of-

fice is in Chicago, Illincis.

Again, & statement from EPA outlines

the functions of the regionsal offices:

The mission of the Water Supply
Branch is to assure an adeguate
supply of safe drinking water for
all people in Region 5. The CGffice
of the Branch Chief directs the
EPA Region 5 water supply program
within the broad guidelines and
policy established by EPR head-
quarters and the Director of the
Region 5 Water Division. It
serves as the reglonal foual point
for all matters relating to the
safety of drinking water, the
reliability of water supply sys-
tems, ground water protection,
and implementation of the Safe
Drinking Water Act. The State
Programs Section acts as the inter~
face between EPAE and the Region &
states concerning P.L. 23-523 pri-
mary enforcement responsibility
and program grants. It develops
and evaluates state drinking water
supervision programs. It reviews
the adequacy of state programs to
qualify for primary snforcement
respongibility. It provides advice
on planning, developing, and coor-
dinating state program activities
and developing staffing and budget
needs. It helps develop and evalu-
ate state water supply legislation,
regulation, and policy. It reviews
and processes annual state plans
and grant requests and conducts
continuing review of state programs.
It provides technical assistance
to develop improved state programs.
It directs FPA primacy programs
where reguired. The Water Suggly
Systems Section provides technical
assistance to aid public water sup-
ply systems to meet the reguire-
mente of the primary drioking water
regulations. It regponds to speci-
fic requests for assistance prior
to the initiaticn of an enforce-
ment action. It provides regional
expertise on toxic substances in
drinking water and sclutions to
related problems. It prepares in-
formation on contaminants in drink-
ing water~--how to identify and
guantify them, their health effects,
appropriate water tresatment tech-
nology, and costs. It participates




in workshopz, seminars, conferances,
stc., to promote good waler treat-
ment practices. It roovdinateas the
collection, processing, malntenance,
and evaluation of datas reguired by
drinking water veguls The
Underground Injection Section A
veiope and evaluates state drink-
ing water supervision programs.

1+ reviews the adeguacy of state
programs to gualify for oy imary
enforcement responsibility. It
provides regional exwpartise on
protection of underground SGUICes
of drinking water. (EPA, 1976}.

the
has

The Region 5 EPA is administering

since Indiana

Zafe Drinking Water Act,
not elected to assume primacy. Aooording
to one iaformant, Indiaza chose not to
assume primacy because of differences with
£en administrators on previcus policies.
However , regional administrators deal
directly with state officials at the Indi-~
anz State Board of Hesith which is located
in Indianapclis, Indiana. There two diwvi-
gions deal with quality of drinking water.
(Figure 2.2}.

Previcus to the Interim Standards of
the SDWh, the Indiana State bBoard of Health
through its water supply section zdminis-
tered standards that were similar to the
1862 PHE standards. The Bureau of Labora-
tories was algo invelved in water guality

through testing and reseaxch {IERE,

B
Directly involved in the supply of
safe drinking water are the water companies
throughout the state. The wample was
chosen, as was the nitizen sample, from
three cities in Tndiana~~Indisnapolis,
Lafayette, and West Lafavette. These oities
allowed a varietv of orgenlzational systems
to be studied. The Indianapolis Water
Company ig a private, investor-owned COM-
pany that uses surfece water ag 1ts scurce
of supply. The Lafayette Watex Company is
a municipally owned water company that uses
ground water ss its source of supply. The
Wept lafayolts Water Company la wrivatoly
owned by o conpany with other branches in

Pennsylvania and Indlana. Its acurce of

154

supply 1s ground water. (Figure 2.2).
Comparisons among the water service are
mads in the following ssction.

Interest groups are onthey institutions
which are involved in the decisions about
water guality. (Figure 2.3) Through inter-
views and perusal of legislative tegtinony,
the following groups were found to be
active in drinking water decisions at the

faderal level:

Public

League of Women Voters of the United States
Center for the Study of responsive Law
Maticnal Besources Defense Council

Neticnal Wildlife Poundation

Cornell Water Resource Center

Environmental Defense Pund

Tzzak Walton Leagus

interest Groupse--

Professional Intersst Groups--

mational Water Well Assocciation

rmerican Water Works Rssoclation

Emerican Medical Association

Conference of State Sanitary Engineers
american Academy of Environmental Engineers
National Wateyr Supply Improvement nsaogiation

Within the state of Indiansa these groups
were reported as heing actives:

Public

Hoosier Heartland
Citizens Energy Coalition
Tndiana Public Intsvest Ressarch Group

Interest Groups-—-—-

Professional Interest Group---
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tndiana Society of Professional Fnglneers
Great Lakes Upper Mississippi River poard
of State Sanitary Engineers

jevels of decision making, a survey instru-
Twenty=-£four interviews
Of

thoss, five were with public and profes-

ment was preparved.

were conducted using this gohedule.

simnal intersst groups that were present
at the hearing of the Safe prinking Water
Rt befors the Subcommitiee o0 Environment
of the Commitiese on Commerce of the Senate
1973,

i Washimpgoon,

Seven were with EPR offi-
n.Cc.
nfficial.

views were oonducted with the Indiang State

on Mey 1%,

clals ine regponge WABE

from an EPA Region 5 Four inter-

Board of iealth, Two interviews were




Figure 2.2

ORCANIZATIONAL CHART FOR QSA ON SAFE DRINKING WATER:
GOVERNMENTAL AGENCIES AND WATER SUPPLIERS
STATE AND LOCAL LEVELS

R ] )
Legislature 1 u— GCovertas E
Todians Srate
RBoard ~f Hralth
Advice, (9 member ommission)
ticensing,
Enfor¢enent I ! Testing ““"]
| i Azsistant Aggistant
{ waiirri e — Commisatoner Cowmi ss loner
: ?G u‘lo.l for Envirvi~ for Medicul N
. OutTo mental Health Operations
e - Bureau of Bureau of T
Water {Quality Eaginesving Lobhoraterles
and Standards i
' 1 ‘
i i e
b e e e Sanitary ter & T
| Enptneering Sewage —
Lab

WaLer Supply
Section

Local Level:

Harion County
Health Ageucy

o e e e e

Ingianopolis
& Marion County

3 Indiana Cludes
Tipproanse
County

l I
I

! Ionfayerte ! [Wesa Lafayette

Private
Company

Munfcipally owned
water works
{Supet intemdent)

Water Coppany: Iovestor-
Owned Pphifc Urility
{Pres & Chon of Board)

Lab

Ponulation Served:
500,000

Source: $urface, White River &

Fall Creek

Population served: Population served:

[

40,000 20, 000

Source: Groundwnier tource: Oroundwater
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conducted with the Indianapolis Water
Company, three from the Lafayette Water
Company ., and two from the West Lafayette
Water Company. Persons were chosen so
that a variety of those involved with
ht

the federal level not only EPA administra-

drinking water would be represented.

tors but also members of the Government
Accounting Office staff performing an as-
segement of implementation costs were
interviewed. &t the state and local levels
administrators as well as laboratory per-
sonnel were interviewsed, In the analyses
in Section 3, the 24 persons Iinterviewed
in the purposive sample are referred to as
direct perticipants. The toplcs within
the guestionnaire were:

1. information on position relating
o water supply and length of involvement

2. Perceptions of the relationship
of organizations intsrested in water quality

3. pPerceptlons of the role of crgani-
zationg toward scclal choice

4. Information regarding the implemen-
tation of the Safe Drinking Water Act

5, Pactors important in drinking water
standards

6. Likelihood of contamination of
drinking water

The guestiomnaire evolved in two
forms. One schedule was used for personal
interviews, and one schedule was used for
mailing. The interviews were converted Lo
machine readable form, and transcripts of
the personal interviews were retained for
their additional information. BAnalyses
of these are included in Sectieon 3. Thelr
pomparisons are also made with the citizen
samples.

Random samples of citizeng. From a review

of the literature describing the evolution
of drinking watrr standards, it appeared
that impetus for standards came from within
the federal and state govermments aznd from
interest groups active at the national level.

This study of moclal choice, sought to
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determine what role cltlizens play in
What
de citizens think of their water service?

standards for their drinking water.

Are there citizens who are likely to get
invalved in developing stendards for safe
Which citizens have made
T

The purpcse

drinking water?
appeals for safe drinking water? whom
have these appeals been made?
of collecting a data set from citizens was
that these and other guestions might be
answeared.

To achieve the maximum variety
possible with the given resources, three
case studies were implemented. Size of
population, source of supply, and type of
management vary among the three.

Tndianapeliis

Size of Population 500,000

Socurce of supply surface

Type of management private, investor
owned

Lafavette

Size of Population 4G, 000

Source of supply Ground

Type of management public, municipally
owned

Weat Lafayette
20,4000

ground

Size of Population
Source of supply

Typea of management private, company

owned
Telephone interviews lasting batween

15 and 30 minutes were conducted during
1878,

instrunent prepared by the reszearch team

the month of Buygust, uging & survey

(Appendix E to main report). Topics within
the gquestionnaire were:

1. Information relating to water supply
2.

political activity of the respondent

tnformation about the social and

3. characteristics of social, economic,
and political stetus

4. Fercveptions of the guality, appear-
ance, safety, and hardness of their water
supply

5, Activities, aither potential or




realized, concerning the guality of their
drinking water

6. Preferred level of authority in
water decisions

7. verceptions of decision makers’
awareness of citizens® preferences when
decisions are made

Coding and computer aralyeis. The

gquantitative data sets were coded to nu-

meric, machine-readable format. Wherever
interval levels of measurement
{that

is, discrete categories with no order

suitable,
were preserved. Nominal variables
implied-in this case the cities are an
exanple) were assigned numeric values to
facilitate analysis. B&s always, missing
or uncodable responses were encountered.
These seemed to fall into two categories.
Amonyg the direct participants some were
reluctant to state their position., feeling
they might not be representative of the
group. For the citiven sample, nonresponse
were most frequent when technical percep-
as

tions were asked for. In these cases,

much information as was avallable was coded
The result iz that different numbers of
cases are given for different variables;
because cases were dropped from analysis
when information for that variable was
misging. Wo assumptions are nade for
nonrespondents.

CDC, Model

650 at Purdue University, West Lafavette,

Data were analyzed using a
Indiana. BEnalysis was accomplished using
8PSS, Statistical Package for the Social
Sciences, Version 6.5. This specifies sub-
routines FREQUENCIES, CROSSTAES, CONDESCRIP
TIVE, and GUTTMAN SCALE with appropriate
distributions and statistics. Tableg in
the next section are taken or compounded
from the output of these subroutines.
Statistics and procedures appropriate to
nominal {discrete categoriles) and ordinal
{rank) levels of measursment were used in

most cases.

2

-
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The purpcosive sample of direct
participants contained four Likert scales
in an attempt to assess the relative dan-
scales

gers in drinking water. These

consisted of nine or ten items which the
respondents were asked to rank in order
of
It

50

importance in testing water supplles.

was necessary Lo recode theso responses
that 9 became the highest score and ong
lowest score. The results are

or zerc the

reported in Section 3.
Statistics. Most information in this
report will be given in percentage Iorm.
The percentage for each category as well
as the number of cases (N) will be reported.
Frequency distributions will describe the
percepticons of the respondents in the two
is

the

the

data sets. When bivariate analysis
used, output will be displayed with
independent variable at the top and
dependent variable at the side of the
tahls. Then column percentages will be
displayed s¢ that comparison across the
independent variable can be made.

The main independent variables varied
For the purposive

for the two data sets.

sample, level of decision making and type
of decision maker were the key independent
variables; and for the citizen sample clty,
source of supply, social characteristics,
and political preference were the main
independent variables.

sre used in

Two summary statistics

pivariate analysis. First, Chi-squared
(Xz) is

cance.

used te report statistical signifiw'
That is, the findings of the analy-
checked against a given norm, as

i are

a basis for inferring that the relationship
ig a causal one, or that the relationship
might have appeared by chance. The comput-
ing formula for X2 is:

xP= (£ ~f V/E
where foﬁobserved fregquencies
ferX§ected frequencies based

on marginal distribution




Tn some cases findings in kivariate tables
may pot be statistically significant but
This will
be peointed cut in the discussion on the

may be gubstantively important.

findings where this ccours.
Second, several statistics adiust
chi-squared for sample sitze and/or table
size so that a measure of the strencth of
association can be determined. Measures
of association vary between 0.0 and 1.0
with rero indicating no relationship
{statistical independence) and 1.0 indicat-
ing perfect association where values for
the dependent variable change in a predict-
able pattern with the independent variable.
Cramer®s V and Tau ¢ are two such measures
in this report. Thelr

of association used

formulae are given below:
Ve XE/ m

where w={r-1} or {c-1}, whichever

is smaller
n=number of cases
FAh A T
om0 lumn
u 7 &

LT -1 /o]

w= (r=1) or (c-1),
is smaller

Tau

where whichever

s=pumber of concordant
paire - number of dis-
cordant pairs
(Blaiock, 1972}

The above measures allowed the
rogsearchers to test whether relationships
exist within the data sets, and whether
those relationships happened by chance or
can be generalized. The next section pres-
ents the analvses of the data colliected.

fection 3 Results and Interpretation

This section presents analysis of the
data collected in the field. First.
descriptive information will be given for
the purposive sample of direct participants
Second,

and the random citizen samples.

perceptions of both samples concerning safe
drinking water

Third,

will be rveported and com-

paved. analysis of special toploes
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pursued by members of the evaluation team
on decision-~making and safety will be pres-
ented.

Direct particvipants. The responses of the

24 direct participants interviewed are
reported belew. The adjusted frequency
is reported for each table; that is, the
misging data are excluded in calculations.
The number of responses in each table
ranges from 21 te 23 (N24). Rounding
error produces totals of 100 percent.
Ground weter and surface water differ
in several important ways when considera-
tion is given to standards for drinking
water. Surface water iz a less stable
source subisct to contamination from pasti~
weather conditions, and

cides, spills,

dumping. Perceptione of decision makers
may differ because of the source of supply
they are thinking of in responding. Table
31,1 shows the scurce of supply with which
thoss who were interviewed were most fami-
liar. Later this variable will be cross-
tabulated with perceptions of water quality
and safety.
Table 3.1

Direct Participants: TFamiliarity with
Sources of Water Supply

Ground water 21.7%
Surface water 13.0
Ground and surface § 56,5
Mot ascertained g.7

Pata were also coellected to describe
the direct participants themselves. 1t was
felt that lengih of involvement with drink~
ing water policies could be an explanatory
variable. Although the SDWA was passed
only recently, some of those interviewed
dealt with drinking water before that

time, as Table 3.2 shows.



Table 3,2

Direct Participantsg
Length of Time in Pregent Organization

i1-3 years 18.2%
4~ years 4.5
1~% years 4,58
10+ years 54,5
Mot ascertained 18.2

Tables 3.3 and 3.4 describe the job
presently held by the decision makers in
terms of tenure and method of selectilon,

Table 3.3

Direct Participants:
Length of Time in Present Position

less than 1 vyear 14, 3%
1-3 years 42,9
4-6 years 4.8
79 years 14.3
more than 10 years 23.8

Table 3.4

Direct Participants:
Method of Selection

elected B.7%
appointed 17,4
civil service 56,5
private company 17.4

The EDWA allowed EPA to promulgate
and enforce broad, natiopal minimum stan-
dards for all regions of the United States,
Not all agreed that centralization of poli-
cy was nacvessary. Perceptions could be
influenced by the role one has in formulate
ing, implementing, and enforcing safe
drinking water standards. Tables 3.5 and
1.6 characterize the respondents according
to their role in these processes.

Table 3.5%

Direct Participantst
Role in Making Standards

Yes, direct 21.7%
Yes, indirect 15,1
No 39.0
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Table 3.6

Direct Participants:
Role in Implementing and Enforcing Standards

Yes, direct 18.2%
Yes, indirect 45,5
Ney 31.4
Not ascertained §.5

rhese respondents were asked about
their perceptions of many phases of safe
drinking water delivery--institutions, oy-
ganizations, and citirzen activities; risk/
cost/benefit analyvsis; and social choice.
Thase analyses are given under the subhead-
ings below.

Direct Participants: Institution,
Drganization, and Citizen Activities.

fSeveral questions concerned the
institutions and groups which might be
involved with water gquality in Indiana and
the United States. Table 3.7 gives the
frequency of the number of decision makers
mentioned who are involved in setting stan-
water guality.
Table 3.7

Direct Particlpants:

dards for

Number of Decision Makers Mentioned
one 33.3%
two 27.8
three 27.8
four 5.6
gix + 5.6

of those, by far the most freguently
mentioned were EPA and the Indiana State
Board of Health.

were the local Boards of Health

However, also menticned
{usually
county administered), local water companies,
local industries, the National Safe Drink-
ing Water Council, ard the American Wateyr

Works Asscclation.

The preceeding question dealt
exciusively with those institutions that

were perceived to be specifically involved




with setting standards. However, raspon-
dents were also asked to npame all groups

in the community or state which ave active
und interested in issues of water guality.
The two most freguently menticned groups

(EDF) ,
a public interest group, and the American

{AWWE) ,

were the Envirormmental Defense Fund
Water Works Assocciation a profes-
sional interest group. Also mentioned were
lecal politicians {unspecified), Hoosier

Heartland, Citizen Eneryy Coalition, Indiana
regional planning districts, Indiana Fubllic
Interest Research Croup, and the Sanitary
Engineering and Water Divisgions of the

state of Indiana. Wationally, the American
Medical Association, League of Women Volers
of the United States,

Institute,

International Dzone
Matural Resources Defensze Coun-
Cornell

cil, Wational Wildlife Federation,

Water Resource UDenter, Terzak Walton League,
AWWA, Confersnce of State Sanitary Engineers,

and the Mationel Water Supply Improvement

Association were perceived as belng inter-
ested in watey dguality.
To refine the above lilst, respondents

were asked to name the groups which have a

direct bearing on water quality. They were

lecal industries, local and state water

supply operators, and state govermments,

Both

ubhlic and prefegsional interest groups
r

mentioned, but professional grou

were
were mentioned twe times more frequently
than public groups.

What emerges from the analysis is
that
at the local,

are involived in discussions of safe driunk-

many groups both public and private
state, and naticnal levels
ing water; but not all groups are parcelived
te have an equal impact on standard setting.
The fresgusncy distributions show the major
actors o be the BEPFA, the Environmental
Defense Fund, and the American Water Works
Association, as the respondents see if.
this influence of groups and

institutions in the decision making process
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the

relationship between groups and citizens

has long been noted. However,

has not been fully explored. This case
Stu&y gives an opportunity for study in a
technolocical situaticn. Thig distinction
is made because some argue that specialized
knowiedge is necessary for interaction in
decision meking. The purposive sample was
asked about itz relationship with citizens.
The followinyg tables depict theiy responses.
Table 3.8

Direct Participants:
Responsibility for Giving Information
to Citizens

Active role, whether solicited 58.8%
or not
Passive role, response to 17.6
guestions
No responsibility 23.5
Table 3.9
Direct Participants:
Responsibility for Getting Views of Citizens
Active role 41.1%
Passive role 35.3
Minimai role 5.8
No responsibility 17.6

Table 3.10

Direct Participants:
Inforngtion Competence of Citizens

Citizens are informed 9.1%
pitizent minimally informed 40.9
Citizens uninformed 45.5
Not ascertained 4.5
Table 3.11
Direct Participants:
Attitude Toward Citlizens

Active role; servant, helper 63.6%
Passive role; respondent to

citizen demands 9.1
Citizen as mild constraint to

effective functioning 13.¢
Citizen as impeding

functioning 13.%




Thege data suggest that the direct
participants see themselves in an elite
position taking an active role in decision
making since the pubiic is largely unin-
formed. From Table 3.9 it appears that
fewer than 42 percent feel a responsibility
to solicit citizen visws. However, nearly
60 percent feel an obligation to give
citizens information, aithough most felt
citizens were not utilizing this informa-
tion. Further study might reveal whether
citizens would not or could not be informed.

Direct Participants and Sccial Choice.

Some of the problems in ascertaining
societal choice are pertinent. Flrst,

citizens do not have or express a pelicy
preference on avery lssue. second, poii-
tical decisions are not bound by societal
pecisions are often lncremental
Third, legisla-

Fourth,

choice.
rather than fundamental.
+ore do not act disinterestedly.
increasingly decisions concerning tech-
nology are negotiated.

The: survey asked for regponsoes to
several questions about the Safe Drinking
Water Act and its feasibility and the
larger issue of choice. Later thesoe ro-
sponses will be comparced with citizen
responses to a similar guestion.

&1l of those in the purposive sample
were aware of the Safe Drinking Water Act,
and 83 percent were familiay with the stan-
dards. At the time of the survey, interim
standards had been promulgated by EPA; but
the standards wers not yet in effect. The
following responses give an indication of
how the standards were viewed in advance
of their implementation.

Table 3.12

Direct Participants:
Feasibility of SDWA Implementatlon

Yes, immediately 31.6%
ves, gradually or with

cgualification 57.9
No, not feasible 0.0
Respondent. disclaims

knowledge 5.3
Not ascertained 5.3

lsl

The feasibility variable was
crosstabulated wich the variable that clas-
sified the level of government in which
the respondent operated. This was done to

test whethey perceptions of feasibility

Table 3.13 below gives the
althouah

the analyzis did not procure significant

same level.

results of the crosstabulatdon.

chi squared and Cramer’s V, it is interest-
ing to observe the distribution. Loval
respondents who knew the standards were
evenly divided over the time period of
implementation. Respondents at the state
jevel who were asked apout implementation
all expressed reservation with concern to
time. The results shown in Table 3.13 and
Tabhle 3.172 agree with the opinions express-
ed in the interviews——federal law will De

implemented over time.

Table 3.13
Direct Participants:
Feasibility of Implementing SDWA, by
Level of Respondent

L 5 b

Immodiate 42.9% 6.0 100.0 28.6
Gradual 42.9 75%.6 n.0 7Ti.d
Respondent

disclaime

knowledge 14.3 0.0 0.0 0.0
Not ascertained 0.0 5.0 .0 5.0
Note: Le=local

S=state
re=reqglonal
r=federal

Throughout the discussions preceding
the safe drinking water legislation, the
issue of safe water was ¢lear-cut. It was
agreed that providing safe drinking water
was a cdesirable policy. However, a con-
tpaversy centered on which level of
government should administer the program.
The purposive sample (25 well as the citi-
zen sample) was asked to define the role
they would prefer each level of government
to have in the delivery of safe drinking

water .




Tahle 2.14

Direct Participants:
Federal Involvement in Drinking Water

Primary, with enforcement

responsibility 52.2% (12)
Advisory, with no enforce-

ment 17.4  (04)
No direct role, or very

limited 26.1  (06)
Respondent disclaims

knowledge 4.3 (01}

Table 3.1%
Direct Participants:

State Involvement in Drinking Water
Frimary, with enforcement

responsibility 58.1% (13
hdvisory, with no enforca- .

ment 22.7 {05
No direct role, or very

Timited 9.1 (42}
Regpondent disclaims

knowledge 4.5 (0G1)
Not ascertained 4.5 (61)

Table 3.16
Direct Participants:

Local Involvement in Drinking Water
Primary, with enforcement

responsibility 33.3% (07)
Edvisory, with no enforge=

mernt 38.1 (98)
No direct rele., ox very

Timited 4.3 (83
Not ascertained 4.3 (03

From the tahles it appears that the
respondents agree with the SDWA which pro-
vides for states as the primary directors
of drinking water safety with federal en-
forcement if the states choose not to
assume primacy. Local involvement is
limited.
was crosstabulated with level of government

When sach of the above variables

of the respondent, no significant relation-
ships appeared.
Risk/Cost/

in technological

Direct Participants:

Benefit Analysis.

situations assessments of risk are complex.

Barliar porticons of ithis report dealt with
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incereasing awareness of the problems

caused by possible contamination of water

supplies. The purposive sample was asked
to rate the likelihood of contamination of
the drinking water supply in Indiana as a
measure of risk.
Table 3.17
Direct Participants:

Likelihood of Contaminatiorn in Indiana
Some likelihood 47.8%
Very slight chance 30.4
No chance 13.0
Respondent disclaims

knowledge 8.7
When these responses were crosstabulated
with the scurce of supply with which
respondents were most familiar, a signi-
ficant relationship appeared.

Table 3.18
Direct Participants:
Likelihood of Contamination by
Source of Supply
N=23 Ground surface
Some Z5.5% 0.0
very slight 25.0 56.7
None 25.0 33.3
Respondent
disclaimg
knowledge 25.0 0.0
Both Not ascertained
Some 76.9 0.0
Vary slight 23.1 5G.0
None G.0 50.0
Respondént
discinims
knowledge 0.9 6.0
¥%=. 06

0= 06 (sig.)
While the expectation that surface water
would be seen as an unstable source of
supply did not hold, it appears that those
who deal with both ground and surface water
are more skeptical of the safety of drink~
ing water supplies. Likelihood of contami-
nation was also crosstabulated with level
of government of the direct participant.

Tne results are shown in Tabkle 3.19




Table 3.19

Direct Participants:
Likelinhood of Contamination by
Leyel of Respondent

N=23

Local State  Federal
Sofme 16.7% 25.0% 66, /%
Very slight 332.3 TE.0 16.7
None 16.7 0.0 6.7
Respondent
disclaims
knowledge 33.3 . ¢.0 G.0

%= .01 (sic.)

This table shows that those at the local
jevel are more reluctant to commit them=
selives to a position con the safety of
drinking wster,., vet it is at this point
that delivery occurs. At the federal level
the decision makers are more concerned
apbout safety-

The respondents were also agked to
rate the public’s perception of the likeli-
hood of drinking water contamination in
Indiana. The responses are in Table 3.20.

Table 3.20

Direct Participants:
Public Perception of Likelihood
of Contamination

Some likelihood 29.4%
vVery slight chance 3.5
No chance 41.2
Reapondent
digclaims
knowledge 5.9

In one interview with a local decision-
maker the view was expressed that the public
should pot be concerned about the safety of
its drinking water. Appropriate standards
and enforcement procedures had been promul-
gated., At the federal level more concerhn
was expressed that regulation does not
necessarily have the intended outcome; and
standards must continually be updated to
encompass 211 aspects of our changing
technelogical society.

The final section of the purposive
survey dealt with the direct participants’

own perceptions of risk in drinking watex.
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They were asked to vank the factors that
are important to consider in setting the
testing schedule for water supplies, the
substances that are important to test for,
and t*he likelihood of serious illness or
death to humans if the substance ogcurs
at unacceptable levels in drinking water.
The average rankings are given bal oW,
These were determined by ranking the mean
score for each variable.
Table 3.21
Direct Yarticipants
(5)

Factors that are Important in Determining
the Testing Schedule for Drinking Water:
Responses inh Average Rank Crder

1. Size of the population of the cummunity
consuming the water

1. Deng term conseguences of not testing

3., Immediate consequences of not testing

4. Federa) regulations and guidelines
(presently)

5. Accuracy of available tests

6. Available resources, ipcluding techni-

7. Time required for analysis

B. Number of samples required for compre-
hensive testing

9. Cost of analysis

(B}

gubstances that are Important to Test for:
Responses in Average Rank Order

1. Harmful bacteri
2. Barmful wviruses
2. Heavy metals

2. Inorganic toxins

5, Pesticides

6. Radiocactive substances
7. Odor-cauvsing substances
B, Murkiness

a

(c)

Likelihood of Occurence at Unacceptable
Levels: Responses in Average
rRank Order

odor-causing substances
Murkiness

Harmful bacteria

Heavy metals
radionactive supbstances
Pesticides

Harmful viruses
Inorganic toxins

s

«

&0 =1 Oy e B Lo R
. B P

.




(D)

Likelihood cof Death or Serious Illness in
Humans if Substances Occur at Unacceptable
Levels: Responses in Average Rank Ordex

Harmful bacteria

. Harmful viruses
Inorganic toxins

Hleavy metals

. Pesticides

Radicactive substances
Murkiness

Odor~causing substances

O U B L0 B
P «

7.
8.
The reader can note the consistency of
response from one guestion to the next.
The responses in Tables 3.21 A and D, on
"importance in testing” and "the likelihood
of death or seriocus iliness® respectively,
are in nearly complete agreement.
in Table 3.21 D also correspond to the
earlier discussion of the risk of harmful
McCabe,

bacteria in drinking water. Craun,

and Hughes (1%76) pointed up the high inci-
dence of disease attributable to bacteria
in drinking water.

In presenting the analysis

the

Citizen sample.

of the citirzen data set, game format
is foliowed as the format of the purposive
data set. First, scurce of water supply
will be presented: then characteristics of
the citizen sample will be addressed.
Finally, analyses of institutions, organi-

zations, and citizen activities: social

choice; and risk/cost/benefit analysis
are given.

The distinetions betwesen ground water
and surface water have heen made elsewhere
in this report, as was the point that
Indianapolis’® source of drinking water is
surface water and Lafayette®s and West
The

citizen sample was asked to name the source

Lafayette's source is ground water.

of their water supply. As shown in Table
3.22.

disclaimed knowledge of the source of their

5% percent of the citizens sampled

water supply.

Responses
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Table 3.22

Citizens: Respondents® Identification of
the Source of Water Supply

FPercent Number
Ground 30.0% Ta7
Surface 18.0 5%
Cthey 1.7 6
Don't know 52.4 187
For those who did make a response, Cross-

tabulation was done by city to determine
the percent that were correct.
Table 3.23

Citizens: Proportion Correctly Identifying
Ground or Surface Supply

West Lafayette (Ground;

Percent Correct 37.1%
Number in Sample ile
Lafayette (Ground)
Percent Correct 45.3%
Number in Sample 118
Indianapclis [Surface}
Percent Correct Z5.4%
Number in Sample 121

Randomization of the sample groups
controlled for a normal distribution of
social, economic, political, and cultural
characteristics. Other characteristics

important to the discusaion of social cholce
are the levels of political and social
activity of the respondents. To predict
whether or not citizens will take the
active part anticipated by requiring noti-
fication of citizens when standards for
drinking water are not being met, it is
important to know the extent to which
citizens are active in general.

Table 3.24

Frequency with which Respondent
Discusses Logal Politics

Never 16.3%
Seidom 34.1
Some of the time 42.3
Most of the time TG
.3

A1l of the time




Table 3.20 That is, &5.2 percent of the citizens say

Citizens: Freguency with which Respondent they interact with their freinds at least
offers Own Opinion in Discussions of once a wesk
Local Politics SR TEE

This information allows for an

Kever 2.6% understanding of what citizen reactions
Seld P R . . . .
gZégﬁgf the time ig f might occur if safe drinking water became
Most of the time £3.5 an issue in the public arena. The federal
All of the time : 14.5%

regulations reguire public notification

when standards are vielated as a deterrent,

le 3.2 i
Table 3,26 and so that public pressure may be brought

Citizens: Number of Discussions of

Local Politics per Week to bear to produce changes.

Pertinent to the point of notification

reguirements are the citizens' sources of

One 15.4%
Two 15.8 information on local news.
Three 17.8 - o
- 15.8 Table 3.28
Five or more 35.3 Citizens: Source of Most Local News
Table 3.27 o Radioc 17.7%
o . . ‘ : v 28.2
Citizens: Frequency of Interaction I P
: with Friends Newspaper 45.0
‘ Friends .8
rRadioc, TV Z.5
Never s Radio, newspapsr 2.9
Less than once a month 6.0 Otgo ;?;%inztion% %
Once a month .7 BT, COMDLPATLLON: :
Twice a month b The Safe Drinking Water Act requlres
Once a week -4 i et . 5
: catlon v - he < L Liowabl
Fow times z week 7 notification when the maximum allowable
Daily .1 standards are exceeded. The newspapey
seems to be the most effective means of
From the random citiven sample we can making citizens aware of local occurences,
see that 76.4 percent (seldom and some) of with 50.2 percent of the respondents
the respondents spend some time discussing citing thé newspaper, elther alone oy in
local politics. This does not denote a combination with ancther source, as their
nigh level of political activity, but pos-— primary zource of local news.
gibly a discussion of issues that have Te link citizen activity to the safe
reached the political arena. Further, 59 drinking water issues, the citizens were
percent of the respondents sometimes offer asked their perceptions and opinions con-
their oopinions. This does not seem to be cerning the delivery of safe drinking water.
a high level of activity until the The analysis of this data follows.
responses to the guestion of the number ot Citizens: Institution, Organization,
political discussions per week are and Citizen Activities. To determine
examined. There, the largest percentaygs the public’s perception of what institutions
(over one—third! of respondents said they are involved in setting standards for drink-
engaged in five or more discussions per ing water, several guestions were asked of
week. This table gives some indication ) the citizen sample. First, respondents
of the respondents' degree of political were asked whom they would contact about
activity. Table 3.27 gives an indication their drinking water should problems arise,
of the social activity of the respondents. Table 3.29.
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Table 3.29

Citizens: Institution Contact if a Problem
With Water Quality Arises
Percent Humber

Water company 58, 9% 205
City government il.z2 319
State government 2.6 ]
Landlord 6.0 21
Water company and

government 5.7 20
Two levels of

government 1.1 4
Other combinations 14,3 25

This table gives a picture of whom the
public helds responsible for the guality
of their drinking water. The state govern-
ment, which can assume primacy, was not
geen at the time of the survey as being
responsible for drinking water delivery.
Hor did citizens volunteer with any fre-
guency that z governmental agency at the
faderal level might be contacted.

Another survey guestion asked the
citizens if they or anyone in their family
had contacted anyone about the guality of
Only 30 respondents, or 7.0
Of those 30, 71.9

parcent had contacted the water company,

thelr water.
percent, said they had.
3.1 percent had contacted the city govern-
ment, 6.3 percent had contacted their land-
lords, and 18.8 percent had contacted some
other source or disclaimed knowledge.

In order to further explore citizens?
perceptions of organizational and institu-
tional roles in safe water delivery, they
were asked to vate how much authority they
thought given groups have in decisions
about guality of public water. The results

are given in Table 3.30.

From the Table 3.30 it appears that
spproximately one-fourth of the respondents
were not sure how decision making authority
is shared among these groups. The respon-
dents felt citizens have little authority.
It cannot be discovered from this table
whether it is meant that citizens have

or indirect authority

This is

direct authority,
through elected representatives.
3.31 and 3.32.
3.31

Policy Makers' Awareness of
Public Opinion

clarified in Tables
Table

Citizens:

Very awvare 9.3%

Somewhat aware 64,1

Not at all aware 22.3

Dontt krow 4.3
Table 3.32

Citizens: Degree to Which Citizen Opinion

Makes a Difference

Great denl 10.7%
Moderate amount 8.3
A little 34.5
No difference 13.0
pon't know 1.5

The asmount of impact through decision
makers that citizens feel they have is
moderate. Even though citizens felt
that detcision makers are largely "some-
what aware” of their opinions, they were
ev&nly aplit on whether this makes a
moderate amount of or only a little differ-

ence.

This discussion is continued, followlng,

where guestions of who should have input

into decisions are explored.

Table 3.30

Citlzens:

authority Groups Do Have in Drinking Water Decisions

Great deal Moderate Littie None Dantt know
Federal government 19,.4% 20,3% 15.9% 7.8% 36.5%
Water company 40,3 24.6 g.7 2.0 24.3
State Government 23.2 i5.1 13.0 2.0 6.7
Scientists and experts i5.5 6.2 245 7.3 6.5
Citizens .6 23.2 ig.1 16.8 2.5
Local government 22.6 35.9 13.6 4.9 22,9

166



Citizens and Social Thoice. When

citizens were asked what groups should
have auvthority in decisions about water
these were the

Table 3.33

Citizens: Authority Groups Sheuld Have in
Drinking Water Decisions

guality, responses:

Federal Water State

Governmernt Company Government
Great deal 18.5% 59.5% 38.3
Moderate 27.5 28.3 42.3
Littie 25.4 6.4 8.7
None 18.7 1.2 4.1
Don't know 5.0 4.6 6.7

Sclentists

and Local
Experts Citizens Government

Great deal 42.6% 40,63 46.7%
Moderate 35.7 32.8 8.3
Little 1.3 14.8 4.9
None R 6.1 1.8
Don't know 7.8 5.8 6.4
When Table 3.32 is compared with Table

3.28;

changes that cltizens would make.

interesting
(1)

There is & drastic reduction in the per-

it appears there are

centage of respondents who sgay they don't
Citizens have opin-
{2)

There is an increase for every group;

know about authority.

ions on who should have authority.

except the federal government, in the
"great deal of authorlty” category. That
is, the citizens feel that their interests
will best be served by a high level of
interaction in the political arvena, Yet
they also apparently feel that the federal
government exercises too much authority.
{3)

should be greatly expanded.

The role for citizens and scientists
Several guestions addres# the
citizens® satisfaction with the guality

and safety of the water supply. First,
citizens were asked how many people with
whom they usually talk are satisfied with
the overall guality of water that comes
from the 3.34).

tap (Table
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3,34

troportion of Friends Satisfled
With Water fQuality

Table

Citizens:

A1l 7.1%
Most 2.4
About half LT3
5 few 13.3
None 8.2
Don't know 2.0

Second, citizens were agked how many people
with whom they usually talk are satisfied
(Table 3.35).

Table 3.35

Citizens: Proportion of Friends
Satisfied With Water Safety

tap

ALl 17.7%
Most 43,8
Bbout half 16.7
A feow 1L.5
Mone 3.1
Don't know I

{(Table 3.34 and
obhserved that more people

From these two tables
3.35)
report that all

the

it can be

their friends are satisfied

safety of their water than with

ity
discussions of water guality than

with
the

are more

gual Tt may be inferred that there

safety, since fewer respondents disciaimed
knowledge of quality than safety. That
some citizens report that any of their

friends Have reservations conoerning the

safety of water may be eignificant in

itself.

Citizens: Risk/Cost/Benefit Analysis.

The citizens were asked Lo assass gaveral

Throughout this analysis attention is given

te the percent of citipens who disclaim

knowledge of assessment. This allows an

inference of the proportion of citizens

who were uncomfortable in making evalua-

tions of the guality and szafety of drink-

ing water, and who might alsoc be uncomfort-

able in making decisions on other

technologically involved ilssues.




The

drinking

citizen sample was asked if their
water 1% tested. Forty-five and

one-half percent sald yes, 22.27 pervent

said no, and 32.3 percent disclaimed know-

ledge. All three water suppliers test the

water .
Next, citizens were asked to rate the

guality, appearance, safety, and degree of

The

results are given in Tables 3.36 and 3.39.

Table 3.36

Citizens: Overzll Quality of
Drinking Water

hardness of their drinking water.

Excellent 22
Adequate 66
Less than adeguate 5.
Poor 5

Don't know .

Table 3.37

Appearance or Coloxr of
Drinking Water

Citizens:

Excellent 28.5%
Adeguate 57.9
Less than adeguate B.6
Poor 4.3
Don't know .6

Table 3.38

‘Citizens: safety of Drinking Water

very safe 37.2%
Adeguate 48.1
Somewhat unsafe 6.6
Very unsafe 2.9
Don't know 6.1

Table 3.39
Citizens: Hardness of Water
Very soft 1.4%
Soft 20.3
Hard 52.8
Very hard 21.7

Respondent disclaims
knowledge 3.8

It appears that most citizens (more

than 85 percent) are satisfied with the
quality, appearance and safety of their

drinking water,
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Citizens: Risk/Cost/Benefit by City.

The three water supplies chosen as Ccase

studies give an opprortunity to compare
types of water supply for guality, appear-—
ance, and safety. West Lafayette and
Lafayette water supply sources are ground
water: Indianapclis water is from a surface
water supply. It is thought that =signifi-
cant differences in attitudes might occur
because surface water supplies, being open,
are more subject to contamination by chemi-
cal spills, upstream pcllution, algae
growth, and seascnal conditions., The Safe
prinking Water Act does not previde for any
distinction in testing between surface and
ground water. Rather, the testing schedule
is determined by the size of the population
served.

To see if citizens with different
types of water supplies significantly
differed on assessments of gquality, safety,
amnd appearance, crosstabulations were run.

Responses to the question below are
the dependent variable in Table 3.40.
"Would you say the appearance or color of
the water that comes from the tap is
less than adequate,

excellent, adeguate,

or poor?" (Space was also provided for
the response don't know.) The residents’

citv acts as the independent variable in

Table 3,40,
Table 3.40
Citizens: Appearance of Drinking Water,
By City

Appearance West Lafayette
Excellent 26.1%
Adeguate 5%.5
Less than adeguate 10.8
Poor 3.6
Don't know G.0

tLafayette
Excellent 24.06%
Adequate 58.5
Less than adequate 8.5
Poor 7.6
pon't know .8

(continued next page)




Table 3.40
{continued)
Quality Indianapolis
Excellent 34.7%
Adeguate 55. 5
Legs than adeguate 6.8
Poor 1.7
Don't know .8
Chi2 significance = .2926

From Table 3.40 it can be seen that the
citizens did not differ significantly in
their opinion about appearance with
respect to city. However, Indianapolis
raesponses fell more cften in the excellent
cell.

Tal:le 3.41 is based upon responses
to the guestion: “Would you say the overal
quality of the water that comes from the
tap in your home is excellent, adeguate,
less than adeguate, or poor?"

Table 3.41

Citizens: Overall Quality of
prinking Water, by City

duality vWest Lafayeite

Excellent 20.7%
Adeguate 54.0
Less than adequate 5.0
Poor 5.4
pon't know .8

Lafayette
Excellent Z1.2%
Adeguate 66.1
Less than adeguate 4.2
Poor g.5
Don't know 4.6

Indianapolis
Excellent 24.6%
ERdeguate 67.8
Less than adeguate 3.4
Pooy 1.4
Donff know .8
Ch:i.'2 gignificance = ,4231

A distributicn similar toe the

previous table occurs here with Indianapo-
lis responses clustering highex.

Table 1.47 tabulates resgponses to the

gugstion: “"Would you say for drinkinyg the

water that comes from the tap is very safe,

bl
7

adeguate, somewhat unsafe, oy veny ungafe

1
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Table 3.42

Citizens:

Safety of

Drinking Water, by City
Safety West Lafavette
Very safe 4L .4%
Adeguate 45.0
Somewhat unsafe 4.5
Very unsafe 2.7
Dor't know 6.3
Lafayette
Very sate 32.2%
Adequate 48.3
somewhat unsafe 16,2
Very unsafe 1.7
Don't know 7.6
Indianapclis
Very safe 38.1%
Adegquate 54.8
gomewhat unsafe 5.1
Very unsafe 1.7
Don’t know 4.2
chi? significance = .5706

Table 3.42 provides an interesting
analyeis. While citizens felt confident
to apsers the appearance and quality of
their drinking water, when asked about the
technical assess-

to

gafety of thely water, a
citizens were move inclined not
while less than
failed

ion on guality and appearance, between 5

ment ,
AnswWer . one percent of

those interviewsd te offer an opin=-
and 10 percent were unwilling {o offer an
assessment of the safety of the water they

drink.

The researchers were reluctant to
alarm the respondents by asking direct
questions concerning contamination of water
supplies. Moreover, it is easy to create
an issue where none exists by offering al-
ternatives the respondent would not have
velunteered. In attempting to assess
whether or not citizens perceived risk,
respondents were asked: "Ias there anything
in your drinking water when it comes from
the tap?” Three guarters {74.4 percent) of
the respondents said no, there was nothing

in the water. A small proportion




(2.6 percent) said they did not know
whether there was anything in the water.
(79 of

344} who said something was in the water

Only the 23 percent of respondents
were asked first to name and then charac-
terize the substances that might be in
the water. Because the proporticn who
names one or more substances is guite low
Table

the number of respondents mentioning each

{less than 10 percent}, 3.43 shows

subtance. Again, respondents were not

given a list of possibilities, but were
asked to volunteer the substances.
Respondents who volunteered any substance
"What is

"What

were then asked in the water that

is desirable?", and is in the water

that is undesirable?"
Table 3.43
Citizens: Substances Volunteered as

Being Present in Drinking Water When it
Comes Fres the Tap
Frequency with Which
Substance was Mentiloned

Calcium 6 Algae 1
Chlorine 26 Bacteria 1
Flucride 15 Auman waste 1
Heavy metals 5 Sand 1
Industrial chemicals 2 Specks 3
lron 1z Chenicals 1
Potassium i Minerals 2
Salts 3 Other 8
Desirable Substances
Calcium 1 Iron 1
Carcinogen 1 Salts i
Chlorine 190 iodine 1
Fluoride 14 Other 2
Undesirable Substances
Number of Respondents = 28
Calcium 4 Salts 4
Chlorine 7 Bugs 1
Fluoride 1 Human waste 1L
Heavy metals 2 Specks 4
Industrial chemicals 3 Smell 1
Iron 16 CGthear 3

Then citizens were asked to
characterize the undesirable substances
they had volunteered, according to how
important they felt it was to remove them
Few {(less than

from the water. persons

1 percent) made any response to this
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guestion. Foy most citizens interviewed
the safety of their drinking water is not
a maior issue.

The crosstabular analysis disproves
our hypothesis that surface water will be
perceived as inferior. Instead we find
that citizen attitudes about drinking watev
are very similar across the three case
studies. Interestingly enough Indianapolis
drinking water has a larger percentage of
respondents ranking it in the highest cate-
gory twe of the three times, uand it has a
smaller percentage of poor responses
consistently.

Further, if the percentages in the
excellent and adeguate categories are
summed, the percentage of those satisfied
with their drinking water can be determined.

Citizens: Perceived Determinants of

Guality of Water. The regulations

promulgated as a result of the Safe
Drinking Water Act regquire that anytime s
water company delivers drinking water that
exceeds the maximum allowable levels of
contaminants notification to the public is
required. The underlying assumption made
by EPA is that once the public realizes
the water company is in violation, they
will be alerted and will demand that
contamination levels are reduced to a safe
level., The research presented in this
paper, although not a predictive nmodel,
should give insight into discevering who
might be mobilized into action and the
arena in which a confrontation might take
place.

In the present context {no notification
cf viclation of maximum acceptable levels
of contamination in water supply) we need
to discover on what grounds the citizens
assess the guality and safety of theilr
water supply.

The gquality of water wag crosstabulated

with appearance to yield Table 3.45.



Table 3.44

Citizens: Appearance, Quality and Safety of
Drinking Water, Satisfaction by City.

(%)
APFEARANCE
West Lafayette Lafayette Indianapoellis
Satisfied 85, 6% B3.1% 20.6%
Less than adequate to.8 8.5 6.8
Foor 3.6 7.6 1.7
Don't know 5.0 .8 .8
{B)
OVERALL QUALITY
west Lafayette Lafayette Indianapolis
Satizsfied B4.7% 87.3% G2, 4%
Lese than adeguate .0 4.2 3.4
PoOY 5.4 g.5 3.4
Don't know .9 0.0 LB
()
SAFETY
West Lafayette Lafayette Indianapolis
satisfied BE.4% 80.5% EB.9
Less than adeguate 4.5 10.2 5.1
Poor 2.7 1.7 1.7
Don't know 6.3 7.6 4.2
Table 3.45

Citizens: Drinking Water Quality by Appearance

APPEARANCE
Quajiity Excellent Adequate Less than Adg. Poor
Excellent 59.6% 8.0% 0.0% 13.3%
Adeguate 38.4 87.1 43.3 13.3
Less than Adequate 2.0 i.5 33.3 26.7
Pocr 0.8 3.0 23.3 46.7
Chiz gignificance = .001

For most people appearance predicts the guality Gf the water supply. 1In the
next table the degree of hardness is crosstabulated with quality to determine whether
it also predicts quality.
’ Table 3.46
Citizens: Drinking Water Quality by Degree of Hardness

HARDNESS
Quality Very soft soft Hard Very hard
Excellent ' 40.0% 32.9% 22.0% 12.0%
Adequate 0.0 €2.9 67.6 62.7
Less than adequate 0.0 1.4 4.9 12.0
Poor 0.0 1.4 4.9 13.3

Chi2 significance = .0201
Here, degree of hardness is not as strong a predictor of quality as appearance,
In both Tables 3.45 and 3.46 a moderate percentage of those who rank their drinking

water as adeguate rank its hardness and appearance as less than adequate. This data
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does not make it possible to delve further
into other reasong for deeming water that
has a less than adequate or poor rating
for appearance and hardness as being of
adeguate gquality.

This leads us to an attempt to
discover how citizens assess the safety of
their drinking water. Safety was cross-—
tabulated with gquality, appearance, and
presence or lack of substances in drinking
water. No relationship was found for the
last variable. Quality seems to be the
best predictor of safety accounted for by
the data.

given below in Table 3.47.

The output with raw scores is

From all the research it can be
concluded that most citizens assess the

safety of their water by the guality of
the water that comes from the tap.
Ouality is closely associated with the
appearance. The fact that perceptions of
what might be in the water did not have &
significant relationship with quality is
This leads
that even when citizens are told theix

of

to

as the

important. te the inference
water contains unacceptable levels
substances, they will be unwilling
assess the water as unsafe as long
appearance remains the same. This seems
to be borne out by the recent experience
of pollution of the Chio River. Citizens
continued to drink the water even after

they were told contamination had reached

an unacceptable level.

Table 3.47
Citizens: Drinking Water Safety by Quality

Quality
Safety Excellent 2deguate Less than Adg. Poor Dk
Very safe 51 77 0 L G
Adeguate 20 132 B 7 0
Somewhat unsafe 2 9 7 5 0
Very unsafe 0 Z P4 3 4]
Dk 4 9 2 4 2

Chi2 significance = ,0000
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Section 4 Summary

How decisions are and should be made
in a democratic society has long been a
topic of debate. Political scientists and
those in other disciplines have wrestled
with the theoretical aspects, while politi-
ciahsg and other decision makers have
Eroh—

lems for those involved in dsfining demo-

wrestled with the practical aspects.

cratic theory center around the dyanamic
interfacse between majority and minocrity
rights and opinions. Those who chocse to
develop descriptive models to ascertain
how decisions are made in specific cases
{international affairs, environment, civil
rights} may require statistical guantita~-
tive techniques. The decision maker faces
the problem of welghing conflicting points
of view. It is doubtful that the public
has a unified known or knowable choice on
any given area of concern in the public
arena. Further, disagreement exists on
what issues should be addressed in the
public sector and what levels of the fed-
eral system should deal with specific
issues.

Thig study has assumed that improved
decision making can be rendered if social
choice on specific issues is explored,
using quantitative technigues. That is,

a systematic exploration of citizens’®
attitudes can provide the decision-maker
with reliable and important information.

Further, this study has sought to
explore how decisions are made by both
citizens and decision makers in technologi-~
cal situations defined as low risk-high
consequence. Agaln, to relate this concept
to drinking water it can be stated that the
chances of death or serious illness due to
contamination of the drinking water supply
are minimal {p < .C000000L). should

should contamination of the water supply

However,

ceceur the consequences would negatively
affect many persons.
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This study pursues an important task
in that the expanded use of technology has
caused many such situations of low risk-
high consequences. Questions of what role
is appropriate for the government in regu-
lating technology arise. Further, if
regulation should occecur, who should deter-
mine where the danger lies? Is it
necessary to have experts in that fiesld
make the decision?

This study has surveyed both decision
makers and citizens in Indiana to compare i
and contrast their opinions on regulation
The history

of drinking water regulation showed that

of drinking water supplies.

impetus for stricter standards has come
from technicians in the past. Through
interviews it was determined that few
citizens are actively involved in the lssue
of drinking water. However, the federal
government is involved in administering
the Safe Drinking Water Act through the
states. Currently, SDW standards do not i%
differ in any significant way from the

1967 Puklic Health Service standards; but
rasearch on carcinogenic substances may
lead to inclusion of more restrictive
legislation. .

This study has alsoc attempted to
determine who the participants in the regu-
lation of drinking water supplies are at
the federal level and in the state of
Indiana. It was found that public as well
as private interesi groups are active.

This astudy has explored the perceptions
of ¢itizens and decision makers concerning
the risks associated with drinking water
Coupled with this inguiry are
That

is, if citizens see prohibitive risks, can

supplies.
considerations of benefit and cost.

they calculate the associated costs of
stricter standards to arrive at risk/
benefit ratios?

Finally, the special topics pursued
by some members of the research team more




fully explored the activity level of
citizens, their social choices in the case
of their drinking water supplies, and the
juggiing of the risk/cost/benefit quotients

in & technoloyical situation.
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APPENLIITY M.

ON HERBICIDE QRANGE CA

Decision Process

5 BTUDY

ez in the Centemplated Digposal of

Anthony Wachingki, Plizabeth Farria and William Cheney

Citizen and Blite Attl

tudes Toward the Disposal of

Herbicide Orange in the State of tah.

Michael Bennett

Abstract

This case study sought to compare
perceptions of risk and benefits of parties
involved in the safe and. economical disposi-

tion of certain herbicidal materials in the

possession of the United States Air Force.
More specifically, the stady focuged on the
decision processes to not pursue an avehus
of disposal ntilizing a soil incorporation
technigque on Fedsral Lands in the deserts
of northern Utah. in sddition to those
directly involved in the decision {L.2.;
Aly Force officials, members of requliatory
governmental and state agencies, as well as
members of the scientific community), the
perceptions of the disposal plan by a
randor sanple of 200 residents tiving in
adioining counties were glicited. Citizenxy
reactions to aspects of the project were
obtained in response to a series of struc-
tured guestions asked during a 5 minute
telephone interview,
Overview

flerbicide ORANGE is the military
designation for a fifty-fifty compination
of the n-butyl esters {chemical variants}
of two commercially available herbicides¥®,
2,4-dichiorophenoyacetic aoid (7,4~} and
2,4,ﬁ—trichiarophenexy&cetic acid (2,4,5Ti.
Both 2,4-D and 2,4,5%-7 belong to a group of
gynthetlc organic compounds called the
*phenoxy® herbicides which are well

established selective herbicides widely
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and Sara Fash.

wsed in crop production and the management
oF forests, ranges, and industyial szni.tess.,}L
The phenoxy herbicides are sspecially
uﬁefulz pecause of their selectivity
{i.2., they kill most broad leaf plants
kill gr

their potency

it do not

o

sses or grain crops),
(many species of weeds are
controlled by iess than one pound of

active ingredient per acre), their easiness
o

and theiv moderate toxiclity ©o man,
domestic animals, and wildlife. During
the 1960's the herbicidal formulation
designated ORANGE was anployed as a de-
fmnliant in the Scutheast Asia conflict

to protect troops, shipping, and aircraft
from ambush from the jungle cover and to
deny guerillas sources of food from their
remots garden platﬁ.3 The formulation was
called ORANGE because of the orange band
arcund the centers of the %%-gallon drums
in which it was transported.

Protests from the public sector as
well as members of the sclentific community
denouncing the use of defoliants in the
Viet Mam conflict as "chemical warfare”

were culminated in 1969 when South

#p herbicide is generally defined as a
substance used to inhipit the growth of or
¥ill unwanted plants, usually weeds, The
term defoliant refers to a chemical spray
or dust applied to plante to cause the

leaves to drop prematurely.




Vietnamese newspapers reported increased
ceeurrences of birth defects. Later that
same year, a study released by the Bio-
netics Research Laboratory, Litton Indus-
trieg, Inc., implicating 2,4,3-T as
teratogenic precipitated a veritable
epidemic of high level discussions which
were unablie to resolve the issue of 2,4,
5-T's risk to human pregnancy. As &
result, restrictions and ultimately sus—
pension of the military use of 2,4,5-T
{Herbicide Orange) ocourred. These actions
left the Air Force with $16 million worth
of herbicide, some 2.3 million gallons.

in 1971,

that the herbicide material be disposed

the Department of Defense directed

in an ecologically safe manner.

Thiz case study sought to focus on
those decision processes involved in the
Alir Force not pursuing an avenue of disposal
untilizing a soil incorporation technigue on
Federal lands in the desert of northern
Utah. In addition, those svents surrounding
the controversies ¢f the most notorious
pesticide gince DDT are put in perspective.
The Herbicide Orange controversy is a clas-
sical example of a political ilssue with
substantial scientific content, we hope to
carefully "frame® the scientific lszsue so
that the answer it provides is useful in
consideration of the broader political
isgue,
Historical Perspectus

in May, 1873,
Cin a letter to Dr. Billy E. Welch, Special

the Governor of Utah,

Lsgistant for Environmental Quality,
Office of the Rssistant Secretary of the
Alr Force, Installations logistics, formal-~
ly "resisted” an Air Force proposal to
dispose of some 2.3 million gallons of
Harbicide Orange on federal lands in the
deserts of northern Utah. Governor Ramphon
said in his letter that it was his duty to
resist the action based on his advisocors'
scientific ability to analyze the

evidence4’5; nowever, some feel that the
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Covernor's decision wag made immediately
upon hearing the proposal,. and any sclenti-
‘le evidence was provided after the fact

to gsubstantiate his decision. When one
considers the possgible ramifications of
his decision on Utah's economy (70 percent
of the land within the state boundary is
owned by the federal government and a sube-
stantial portion of the state's revenue is
provided by military installatvions within
the state), it would appear that prior
events concerning Herbicide Orange,
chemical/biclogical warfare, and previous
military operations had significantly
impacted on the Governor.

The discovery of 2,40 and 2.4,5-T,
i.e., substituted phenowvacetic acids,
was serindipity in hature. Botanists P
studying the useful applications of a neaw- -
1y discovered group of compounds which
regulated growth in plants, noted that
when too large of a dose of these substances
was applied, the plant would die (the most

powerful plant regulation wag 2,4-D.) One

man, Dr. . J. Kraus, then head of the
Botany Department of the University of
Chicago, envisaged application of these
growth regulators as economical, effective
replacements for contact& herbicides atill
being used by some people to destroy weeds
in grain fields. Successful testing of
these substances, including 2,4-D in late
1%42 led Kraus to suggest to the National
Academy of Science and the National Research
Council that the foxic properties of the
growth regulators might have military po-
tential in the destruction of crops or in
¢he limitation of crop production. Based

on the findings of Kraus, the Army

*Man had known that certain salts would
kill weeds since the late 1800's; however,
these salts only burned or poisoned that
portion of the plant that they touched,
were very expensive to use and inconsistent

in killing weeds.




andertook an extensive research program

to identifv and field test suitable herbi-
cidal formulations for military use. The
work was assigned to the center for research
and testing of the newly established bio-

iok

logical warfare program at Camp D¢
{now Fort Detrick*, Maryland). Nearly
1100 substances were investigated includ-
ing 2,4-D and 2,4f5wT°7

The research at Fort Detrick was
directed at developing herbicides for
ponuible use in the Tisd and-happing'
campaign of Ceneral Machrthur to roplace
the standard procedure of clearing land

AT

of foliage by saturation with nigh
explosives,  World Wee HF ondesd Lelore

any of the chemicals were actually used
in an active theater. However, the feasi-

bility of using herbicides for lLarge scale

defoliation had been established.

In April of 1944, while wayr oyiented
work with herbicides was underway at Fort
betrick, researchers at the United States
Department of Agriculture {USDAY research
laborstories in Beltsville, Maryland, were
investigating the use of 2.4-D a5 a waed
kiiler; and in June of that yvear, two
former students of Kraus suggested publicly
for the first time that 2,4¢-D had "sone
importance in cornection with the differen-
tial killing of we:eds."8 Three months
later the affectiveness of 2,4, 5-T was
repozted-g

Thess herbicides, i.e., 2,4~D and
2,4,5-7 were sspecially favorable for use
in agriculture. In addition to being non-
corrosive, easy to produce, and extremaly
effective (an extremely small amount placed
orn a single leaf was translocated through-
out the plant system, killing even the
roats), they were selectively toxice to
plants, i.e., they would cause death to
some plants, generally of the dicotvlieden=
cus or broad-leaved type, but would not
affect the growth of more resistant mono-

cotyiedonous plants such as grasses, making
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them ideal as selective weed killers in

the production of cereal grains, grasslands,
and coniferous forests. Also, tests for
toxicity in man and animals at that Lime
proved low encugh to make the chemioal
acceptable for public use. Public interest
in the chemical was intense as other reporis
were published.* Then in 1245, the Ameri-
can Chemical Paint Co. marketed the [irst
systemic herbicide under the brand name

"Weedone”,lo

Other chemicasl companlies
were soon licensed to produce this and a
similar chemical resulting in tremendous
growth of the chemical industry synthesiz~
ing such compounds.

Phe cost per poupd of 2,40 used for
early oxperimental work was $12.50; in
1944, however, the price per pound declined
tey less than $3.00. 8y 1950, 2,4-0 was
gelling for $0.50 per pOuﬂdll} today the
n~butyl ester of 2,4-D is selling for 50.375
a pound. 2,4,5-T, on the other hand. 18§
more expensive, the n-butyl ester going
for $0.99% per pound, 1375 prices,iz
Production of 2,4-D increased from 217,000
pounds in 1945 to 45 million pounds in 1871.
combined usage of 21,4-D and 2,4,5T
approached 6.8 million pounds in IQGBLB
and over 450 million pounds in 197'3.14
The phenoxy herbicides 2,4-D and Z,4,5T

accounted for approximately 87 percent

" of the total herbicide usage in the United

States in 1973, 1t is important o refdg-
nize the enormous quantities and widespread
aress of use of these chemicals in the
Urnited States to understand the controversy
surrounding them.

In the post-war program, Fort Detrick
continted to examine defoliants with the

more promising being taested on vegetation

*For a complete history, see Gale B.
petersonts "The Discovery and Development
of 2,4~U", Agricultural History. 41: 243~
253,  1967.




in the United States and Puerto Rico. One
of the more significant tests occurred in
195% at Camp Drum, New York, when aerial
application of a mixture of undiluted

of 2,4-D and

2,4,5T at 0.75 gallons por acro denudod

esters (chemical variants)

the trees over an area of fouwr syuare
miles.lg This mixture of 2,4-D and

2,4,5~T subsequently became the military
herkicide formulaticon of choice for defolia-
tion operations -in South Vietnam.
In 1961, the United

response to a request from South Vietnam

States, in
to undertake trials of defoliants for use

against guerilla forces,l6 shipped a vari-

ety of potential herbicidal

including ORANGE.

agents,

Fort Detrick personnel
cenducted aerial and ground spray tests
establishing the effectiveness of the
Orangse Formulation against the majority of
the vegetative speciles encountered in South
19¢2,

announced for the operational use of

Vietnam. On January 1, plans were

herbicides to 17

As the author

counter guerilla activities.
of the history of 2,4-D
concluded:

Ironically, 20 years after Kraus
had suggested it to the National
Reademy of Sciences, 2,4-D became
a tool of warfare., * * ¥
Developed for war, but designed
for agriculture, the U.S. military
at last found application for its
contribution to the development
and testing of 2Z,4-D.18

The Repuklic of Vietnam managed all
of the defoliation operaticons and the United
States operationally supported the programs.
Although regquests for herbicide missions
could originate from either American or
the Vietnamese

Vietnamese sources, GoVErn-

ments had to approve all targets. Although

ORANGE was the most common formulation used,

gseveral herbicides were used: Blue, a c¢lear
mixture of sodium cacodylate and demethyl-
arsenic acid with a five percent surfactant,
and White, a dark-colored mixture of 4
amino - 3,5,6 - trichloropicolinic acid and
9 0f the three,

2,4-D. Herbicide Orange
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was preferred since it could be used for
both defoliation and crop control, and
produced a visible response in four to

seven days.

From 1%4% to 1962, the use of 2,4-D
and 2,4,5-7 by ranchers, foresters, and
the American Farmer continued without con-

troversy. Apprehension towards 2,4-D and
2,4,5-T, as well as pesticides in general
was triggered by the appearance in 1%62 of
an influential

titled

popular book by Rachel

Silent Spring.
and gioomy picture of 2,4-D

Carson, Miss Carson
painted a dim,
and 2,4,5-T implicating them as toxins and
potential mutagens:

The nost widely used herbicides
are 2,4-D, 2,4,5-T, and related
compounds. Whether or noct these
are actually toxic is a matter
of controversy. People spraying
their lawns with 7,4-b and becon—
ing wet with spray have ocgassion—
ally developed severe neuritis
and even paralyvsis. *%% It has
been shown experimentally to
disturb the basic physiclogical
process of respiratiocn in the cell,
and to initiate ¥-ravs in damaging
the chromosomes {p. 75).

Miss Carson's book precipitated numercus
reports and studies dealing with pesticides
and herbicides; particular attention was
paid to evaluating ecological consequences,
and contamination of the environment.

in 1%64, the National Cancer Institute,
an arm of the National Institute of Health,
undertock through a contract with the Bio—~
netics Research Laboratories, Litton
Industries Incorporated, a general screening
of a numbeyr of pesgticides, including Z,4-D
and 2,4,5-T7 and industrial chemicals for
and muta-

carcinogenicity, teratogenicity.,

genicity, i.e., would these chemicals
cause cancer, deform the fetus, or bring
unintended developments in human growth?
The inferences drawn from the study,20
were that 2,4,5-T
appeared to provoke a higher than expected

level of fetal death and fetal abnormality

completed in 1966,

in rats and mice at the dosages used; there




zlsc appeared to ke a dose-response

relationship over the range cf doses

used. However, the sample of 2, 4, 5-T
used contained aboul 27 parts per million
(ppm) 2, 3, 7, g~tetrachlorodibenno~p-

diowin {TCDD)Y, a known highly toxic by

gop, 2t

product in the manufacture of 2, £,
Thiz study alse showed 2, 4-D as potential-
iy dangercus and needing further study.

The Natiomal Cancer Institute waited until
September of 1968, after more definitive
tegsts, to inform the Food and Drug Admini-

stration (FDA) and the Agricultural and

befense Departments.
on October 29, 1969, the President's
Science Advigor, Dr. Lee DuBridge, learned

that the Washington Post would publish
the results of the Bionetics Study the

following day. Dr. DuBridge called the

Washington Post to say that the White
o f

House was placing a ban on the use

2, 4, 5T an agricultural crops in the
4

United States and would only use 2, 4, 5-T

in arcas in Vietnam vemote from population.
a release

had followed

The press release
by the Saigon newspaper. Tin Sang in June
of that vear, reporting a "fetal deformity
in cone of the provineass

Ther

catastrophe”

caused by the use of defeliants. jrapeyr

carried pictures of the doformed {otuses.

Other papers carried similar stories in
June, but reported in July that the ocour-
rence of malformed infants were no greater

than anywhere elsawzz

The announcement elicited far reaching
reactions from governmental agencles, seg-
ments of the scientific community, various
lay groups concerned with environmaental
problems, and from the public community
elicited
4, 5-T

because these two chemicals had been used

National concern

4-D and 2,

media. Was

T

particularly about 2,
in enormous guantities and over widespread

areas without detailed knowledge of chronic
One of the

toxicity or other side effects.

Tey reqquirement s eatablished by tho Fort
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Detrick team in 1961 was that "the chemicals

must be nontoxic to humans in handling, in
exposure to dissemination equipment {elther

by direct contact or by the respiratory

route, or in the consumption of edible pro-
duce). This reguirement was satislied by
the fact that both 2, 4-D and 2, 4, 5T

were registered for use in the United States
by the Department of Agriculture. It was
these assumptions that prompted the Defense
Department to declare to Congressman Richard
McCarthy in March of 1965, that “the herbi-
cides used in Vietnam were nontoxic and not
dangerous to man or animal life."zk But

back in 1959 the National Academy of Science~
National Reszearch Council bhad issued a

report on standards that were to be used in
testing chemicals such as pesticides and
herbicides for their carcinogenic affecus,
terctegenic effects, and mutagenic efﬁect3.24
Although the government had regulations
requiring these factors be evaluated before

a chemical was licensed for use, they were
not enforced.

Government-sponsored panels for experts,
special commissions set up by goientific
organizations, hearings before subcommittees
of the United and conferonces

Staton Senate,

representatives from industry,

attended by
governmehi, and universities erxamined avalla-
bie data and heard expert opinion. None of
these able
a generally acceptable answer to
i

s

groups, however, were to provide
the central
5-T &s

question of whether Z, currently

produced and used, constituted & risk to
human pregnancy.
In early 1870,

studies by the Dow Chemical Company and the

additional animal

Ineitute of Environmentzl Health
(HIEHES) established TCDRD as a

Mational
Sciences
probable contributing teratogen in the

. . 5 .
Bionetics Study.2 Further studies by the
Dow Chemical Company and NIENS with sampies
4,

2, 4, 5T was not teratogenic in rats, but

of purified 2, -7 showed that purified

was teratogenic in mice at reported dosage




levels. Studies conducted by the Department
of Agriculture on pregnant mice fed the same
dosage per kilogram of body weight resulted
in no abnormal fetuses.o? At this time
there were no data on the effescts of 2, 4,
8-T on human beings, bot the apparent tera-
togenic potential of 2, 4, 5-T and TCDD in
mice led the Secretary of flealth, Fducation
and Welfare {(HEW} to advise the Secretavy
of Agriculture that: "In spite of these
uncertainties, the Surgson General feels
that a prudent course of action must be
based on the decision that exposure to this
herbicide may present an imminent hazard to
wonen of child-bearing age.” Accordingly
on the feliowing day, the Secretarieg of
Agriculture, HEW, and Interior jointly an-

nounced the suspension of 2, 4, 5-7 for all

uses around the home, receeation areas, and

similar sites and in all uses intended for

human consumption. An intention to cancel®
registered uses of non-ligquid formulations
of 2, 4,

crops was also announced.

5-T arcund the home and on all food
The Dow Chemical
Company, Hercules Incorporated, and Amchem
initiated action to contest the cancellation
in vegistered uses for the control of weeds
in rice crops. The Secretary of the
Interior indicated that he would ban the
use of 2, 4, 5-T on ali land managed by that
Department. The Assistant Secretary of
Defense in November 1870 temporarily sus-—
pended all use of Herbicide Crandge in
Vietnam.

By January, 1971, the newly formed
Environmental Protection Agency (EPR) l
inherited the 2, 4, 5-7 problem, and one
of its earliest funttions was to activate
that same month a nine-man committee selec~
ted from a list of scientists submitted by
the National Academy of Science. Charged
with the responsibility of reviewing all
available evidence on the teratogenic
potential of 2, 4, 5-T, this sclentific
Advisory Committee had four months to submit

their findings to the William D. Ruckelshaus,
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the newly appointed Rdministrator.
of 1371,

consensus of eight members of the nine man

In May
the report which represented a
committes was submitted. Dr. Theodore
Sterling, the only member that was not a
gqualified bio-medical scientist (Professor
of hyplied Mathematics and Computer Science},
appended the report with a long list of
obiections and exceptions to the report.

The report was immediately leaked
to Nature and Science (two scientific news
magazines}, in spite of the regulations
under which the committee operated. High-
ly critical magazine articles appeared
during the summer based gnly on Dr,
Sterling’s objections; no more than passing
reference was wade to the conclusions and
recommendations of the eight toxicologists,
botanigsts, and biochemists who had con-
curred in the main report.z

Az a result of the temporary
suspension of herbicide use in Vietnam, a
total of 833,855 gallons of Orange were in
storvage in June 1970, and approximately
1.5 miilion gallons were being stored in
Vietnam., A study by the Joint Chiefs of
staff to the Gffice of the Secretary of
Defense in April 1871 recommended the
herbicide be used as intended, but in Sep-
tember, as & result of EPA's determinations
of acceptable levels of TCDD, the Secretary
of pefense directed the Joint Chiefs of
Staff to return all of fthe herbicide in
Southeast Asia to the United States and
subsequently arrange for incineration
facilities.?

Studies were initiated to establish
the monitoring standards and techniques

needed

*Suspension of a pesticide immediately halts
its sale in interstate commerce; intent to
cancel a registration allows the sale and
use of the compound pending review of the
announcenent as published in the Federal

Resister. BAppeals can further extend the

cancellation.




te insure that incineration would be envi-
ronmentally safe, and in January, 1972, a
draft environmental statement was distrib-
uted to all involved agsncies including
those in Texas and Tilinois, where the com-
mereial dncineration facibilios to Lo aboed
were located. Resoction to Lhe environmental
statement resulted in unfavorable press
releases and subseguent denial of permission
to incinerate in both Illincis and Texas.
This adverse raaction prompted the
hesistant Secretary of the Alr Force for
Installations and Logistics to explore all
gisgmgﬁl_cptimhs and to move all Vietpnam
herkicide stocks to Johnston Island in the
South Pacific until an acgepteble method of
disposal could be developed,
were moved to Johnston Island in hpril of
197%;
approgimately 2.3 million gallons stored in
Both the

the total herbicide inventory was

40,000 B5-gallon steel drumsg,

herbicide and the Jdrums were to be disposed.
That same month, the Alr Force

Legistics Command began an indepth investi-

incin-

gation into the feasib ty of use,

pration, sciil biodegradation, fractionation,

chiorinolysis and reprocessing as major

disposal options. An Ad hoc Committee (of
the Air Forcs Scientific Advisory Board; on

~ide Orange was eabab-

the Disnosal of Herb
lished to review all data and make

recommendations to & project manacger. {An

in-depth description of all options can be
found in the Final Environmental Tmpact
Statement on "Disposition of Herbicide
Orange by Incineration, Howvember, 19747),
buring the early years of the
Herbicide Orange controversy, Clrca 1968,
an event occurred in the State of Utah that
was probably the single most significant
influence on the Governor of Utah's deci-
sion to "reaist" the Air Forces’® proposal.
At that time, the Dugway Proving
Grounds was the Army's principal center
for evaluating newer chemical and biologi-

cal weapons systems; it was located directly
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The herbicides’

south of the Air Force bombing and test
rande iater considered for the disposal of
ORANGE, and encompassed some 850,000 acres.
Acoovding to Utah Senator Frank E. Mags,’
320 qallons of nerve agent sprayed from "a
high~sperd airerafll”™ over ap area "27 miles
from the nearest aqrazing lands were proesum=
ably carvied over the grazing lands and
precipitated by rain showers., Sheep in the
area ate the snow and evidently ingested
sufficient zmounts of the organophosphate
compound to cause thelr d@athsBﬁ'Bl
Implications of the incident are
apparent in many areasi (1) The peopls of
Utah established an availlability blas
" {by 19648,

cide Orange was implicated as a chemical

against "ghemical agent Herkbl-

agent). {2) Serious doubt was cast upon
military safety procedures involving
"ehemical agents”. (3} The initial reluc-
tance of the Army to admit any connection
between their testing and the sheep-kill
further extended an aiv-of-caution towards
the military., {4} The Governcr of Utah,
as well as all of the State Board of lealth,
and Senator Moss were involwved in the "sheep
incident" and later the Alr Force proposal.
On March 9. 1973,

Secretaty of the Alr Force, together with

the Assistant

the Merbivide Orange Proiect Manager and

the General Officer of neighboring Hill Adr
FPorce Base visited the Governor and one of
his sssistants to propose the use of federal
lapds in Utah as an opticn for disposing

of some 2.7 million gallons of Berbicide
Orangs. Dr. Welch explained in detail to
the CGovernor the various options belng
econsidered for the disposal, giving the
pro’s and con's and identifying the
unknowns,

The Players and Their Roles

The processes invelved in the siting
of a {one-time)} hazardous material disposal
site are not significantly unlike those
involved in the siting of a nuclear power

plant in which the low cost electrical




power is used elsewhere. A traditional
cost~henefit analysis, in this instance by
the Alr Force, would weigh the benefits

(as they see them) of "getting rid”™ of a
dangercus substance, savings in storage
costs {in this case, it was costing about
$10,008/month just to keep the herbicide),
against the risk-costs {(as they see them)
of probabilities of release of the herbicide
during transportation (this could involve
millions in law suits) displacement of 20080
acres of low-use land for many years),
political ramifications {in case of a non-
explainable rise in malformed infants any-
where in the area, be it mammal or human),
A positive siting decision (by the Air
Force in this case) is generally based on
minimur political opposition from the state
involved, assuming all technical gquestions
are answered,

The view from the pergpective of both
citizens and state officials in a potential-
v affected community usually reflect a
different notion of the costs and benefits
accruing from such a proposal. A "stigma®
of having their area, or state, labelled as
a "dumping” ground and the low, but very
real probahility of some unknown event
causing illness, deformities of some
sort, or death. (Just & yvears previous,
aver 4300 sheep died "borribly® due to a
"low-risk" event from é "similar agent©},
no increase in the already low tax base of
the state (in this case, Utah) or any signi-
ficant increase in jobs (disposal coperations
would most likely be accomplished by Air
Force personnel uging government equipment).,
Thus, the citizens may (rationally) see
themselves as bearing virtually all of the
risk~costs while reaping zerc benefits of
the disposal site {note that things may be
gignificantly different if the operation
were not a "one time" event but a waste dis~
posal repository.

The federal taxpavers (about 1/2

percent live in Utah) would stand to gain

significantly by the action since their
tax dollars were loing uscd to "keep” the
herbicide and this opticn of disposal
appeared to cost the least of those inveg-
tigated at the time, It was generally
agreed that the herbicide should be dis-
posedzo {a result of the high level of
emotion that surrounded all aspects of the
Vietnam war, the human hirth defects had
resulted from defollation in Vietnam fol-
lowed by the Bionetics Study, the widespread
public concern at that time, i.e., the
early environmental movement, about many
aspects of envirommental change and their
effects on “ecology”, and finally over-—
zealous and sometimes irresponsible efforts
by some agencies and individuals to influ-
ence the public for perscnal gain or even
sincere but ill-founded reasons). The
risk-costs are not apparent to all, but
economic ramifications could extend in the
form of price increases of beef, grain,
Iumber, and even electrical power, if the
dispesal would set a precedent in the ¥, 4
5-T controversy. A very small risk exists,
that should an incident occur during the
transportation of Orange to Utah that it
could conceivably occur in an area that
could directly affect taxpayers, vet this
view from the perspective of the federal
taxpaver is one of apathy. '

The Environmental Protection Agency
(FPA} inherited in 19870 all functions with
regard to pesticide registration and other
toxic substances previously under jurisdic-
tion of USDA, HFW and FDA. Its involvement
with the disposal decisions in Utah, how-
ever, were indirect at best. In answering
the guestions of whether 2, 4, 53-T pozed a
threat te human pregnancy, the FPA would
determine what portion of the Air Force
stocks would be disposed. The EPA would
neither bencfit nor lose, regardless of the
Mir Force decision in Utah, and thus
played an insignificant role in the

analysis,
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CASE 5TUDY ON

HERBICIDE ORANGE,

CONTINUED:

Citizen and Elite Attitudes Toward the Disposal of

Herbicide Orange in the State of Utah

Michael Bennett and Sara Fash

Background and Objectives

Tn 1970 the use of Herbicide Orange
was suspended after experimentation found
it to be teratogenic in animals, The
(and still had
as of 1977) the responsibility for the dige

United States Alr Force had

posal of 2.3 million gallons of the herbi-
cide. One proposal for disposal was
through seil-degradation in Utah. This
study attempts to examine the salient
variables involved in the risk perceptions
of elites (groups with potential for high
decision input} and of Utah citizens,
Methodology

Elites, those who had power in the

decisjon ranging from veto (Governor of
Utah) to political and social input (the
the

medial, were divided into four groups:

2ir Porce, scientists, media, and Utah
state officials. Persons in these groups
were intervieswed at length and filled ocut
a scale rating their perception of the
likelihood, seriousness, and importance of
several possible consequences of the aoll-
degradation plan in Utah (Appendix C to
main report.) Those not responding to the
scales were independently rated by two
Judges (Bennett and Fash) based on their
interview transcripts. Data from the
Environmental FProtection Rgency were
deleted, since comments were not able to
be scaled.

n random sample of 220 citizens was
drawn from the varying proximal areas of
salt Lake City, Ogden, and Tooele. These
citizens responded to a series of 31 ques-

tions in a structured telephone interview
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The

interview gathered information at two

(Appendix G. to main report.)
levels zince citirzens were first asked
their opinion on the matter and interview-
ess with more knowledge were asked depth
questions on specific potential ocutcomes.
Many citizens didn’t know or refused to
respond to gquestions which cause a consid-
erable reduction in sample size. These
bhlanks

missing data in analysis.

and “dontt knows” were treated as
21l groups were asked to rate the

likelihood of occurence, the importance of

different variables in shaping their opin-

ions, and the seriousness of different
possible consequences of burial.
Results

Crosstabulation of attitude toward
burial and the suggested conseguences
showad a general movement toward alignment
but actual significance was found only with
elite data under the areas of seriousness
of water contamination, long range effects
likelihood of
and

and human birth defects;
water contamination, skin reactions,
animal birth defects, and importance of
water contamination lonqg range effeots and
human hirth defects. (See figures l-4).
One way analysis of variance by citizen
group revealed no significant between-group
variance,

ronsequently, citizen groups

were combined in subsequent analysis.

Analysis of elite variance in the area of
1ikelihood of water contaminations (F=.000),
sericusness of water contamination (F=.005,

importance of water contamination (F=,00%1),
and importance of long range effects (F=,003).




After caombining citizen groups,
analvsis was performed using a Student- .
Newman-Keuls procedure. Several siqgnifi-

cant subsets hetween groups were isolated
in the areas of likelihood and scericusnoss
but no significance cuuld be assigned to
any analyses of importance. The citizen
group was significantly different from the
group consisting of scientists, Adir Force,
Utah, and the media {F=.000) in the likeli~
hood of crop damage and the likelihood of
animal birth defects. The Air Force,
Scientists and Utah differed from means of
scientists, Utah and the media. Citizens
were a significant subset by themselves,
Media and citizens were a significant
subset in regard to likelihood of human
birth defects., {F=,001)

subsets were evident in the areas of

No significant

iikelihood of long range effect or attitude
toward burial.

Subsets ware generated under the
serioustess ratinas only in the arcas of
crop damage and water contamination. Ser-
icusness of crop damage (F=,002) yielded
subhsets of Utah and citizens (very serious)
against scientists, the Air Force, media
and Utah. Seriousness of water contamina-
tion was significant at the .000 level and
two subSets, media, citizen, Utah, versus
scientists, the hir Force, media were
isolated. While having a significant F
£.010), no subsets were found under serious-
ness of long range effects. WNo index of
importance was found to have a significant
F,

Discussion

Although citizens appeared to be very
inconsistent in their ratings except for
the strongly opposed group, (see tables),
several generalizations are possible, The
Air Force and scientists were much less
concerned with the potential consequeﬁces
than were the media and Utah as is shown
in the subgroups under likelihood of water

contamination and animal hirth defects.
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All elites generally felt crop damage
unlikely and not very sericus as opposed
to citizens. Water contamination concerns
seemod o polarize Utah, the media, and
citizens against the Adlr Force and scien-
tists. These trends may perhaps he
explained in two ways. First, the herbi-
cide case presents many potential negative
cutcomes while offering few, if any
{patriotism?), benefits to Utah citizens.
Second, the media, citizens and state
officials are much closer to the outcomes.
Citizens and the media secem to have few
s0lid facts while scientists keep stressing
that there is too little infermation to
make a decision on the varicus risks.
Finally, the higher the ratings of likeli-
hood and seriocusness of the outcome, the
more cpposed were the positions on the

plan to dispose of the herhbicide.

The biggest problem with this analysis
is the lack of responses from citizens and
clites. Citizens could be excused for for-
getting the issue after its resolve.

Flites could either be genuinely hesitant
to reply due to lack of scientific verifi~
cation of facts, or simply afraid of
having their remarks attributed to them

for political or social reasons.




in Favor
bon't Know
Cpposed

Strongly
Cpposed

Air Force
Scientists
Utah
Medla

CYTIZEN NTTTTUNT TOWARD RURTAL

in Favor 6.44%
Don't Know 34 ,6%
Opposed 43,6%
Strongly Opposed 15,.4%

(78 Responses)

FLITE
Group Identification by Attitude
In ¥Favor Don't Know Opposead Strongly
Opposed
Alr Torce 50.0% 25,0% 25.0% ;
Scientists 50,8 25,0 25,0
Utah 33.3 66,7 ;
Media | 33.3 33.3 33.3%
XE: L0323 None Missing
CITYZEN
Group Tdentification by Attitude
In Favor Non't Know Opposed Strongly
Opposed
Tooele 26.1% 310,4% 30,4% 13.0%
Cgden 1.6 57,5 10.5
SLC 13,0 26,1 34.8 26,1
¥ = 1592 Nope Missing
WATER CONTAMINATION LIKELIHGOD
t=Extremely Unlikely 9=fExtremely Likely
ELITES CITIZENS
1 3 7 9 3 7 9
100.0 ' In Favbr 20.0 . 40,0 | 40.0
33,3 16,7 | 50.0 Don't Know 20,0 60.0 20.0
42,9 Tl4.3 ‘14.3 2B8.6 Oppased (- 18.8 62.5 18.8
T ‘ f Strongly }
N 100.0 Opposed, 14.3 42,9 42.9
x2ﬁ L0278 7 Missing L2887 27 Missing
1 3 7 9 3 1 e
LOG. 0 Tooele 8,3 ; 33.3 33.3 25
75.0 25.0 Odgen g.3 83.3 g,
20, B0.0 i SLC 21.4 50,0 | 28,
33,3 33,3 ' 33.3
¥%= .0043 7 Missing 2265 27 Missing
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In Favor
Non't Know
Opposed

Strongly
Opposed

Air Force
Scientists
Utah
Media

in Favor
Don't Know
Opposed

Strongly
Cpposed

Alr Feorce
Scientists
Utah
Media

In Favor
Don't Know
Dpposed

Strongly
Cpposed

WATER CONTREMINATION SERIOUSNESS
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l=Not at all Sericus 9=fxtremely Sericus
ELITES CITIZENS
1 3 7 9 1 3 7 )
75,0 | 25.00 ; In Faver | 25.0 [ 50.0 | 25.0
100.0 ‘ Pon't Know 1 14.3 [ 42.9 42.49
o83 667 25.0 | opposed | 6.3 ' 6.3137.5 |50.0
; i | T ‘ Strongly i §
. - L - ! Opposed ! [ ,,%%LE_",ﬁﬁj?du
x2= L0016 7 Missing x2= .1559 29 Missing
i 3 7 2 R S S A
' 75.0 12,5 | 12.5 | Tocele fg.1 1 9.1-| 27.3 | s4.5
50.0 I 50,0 Cgden 10.0 §0.¢ 50.0
! | 71,4 266 sLC 2000 33.3 | 46.7
50.0 f 5 50,0 ? - : f a o T
2 | Lo “ i i 9 ST SN ‘,,,w_.'_"mﬁu.__-:
x7= 0080 7 Missing x"= 6783 29 Missing
LIKELTHOOD OF HUMAN RIRTH DEFRCTS
l=lxtremely Unlikely F=lxbremely Likoely
ELITES CITI7ENS
1 3 7 9 1 3 7 3
100.0 | In Favor 50,0 50,0
100.0 Don't Know | 50,0 50.0
60.0 | 20,0 20,0 opposed 20,0 |89.0
: : Strongly : ' i
106.0 I Opposed i 25,0 | 50.0 . 25.0
x2= .3078 5 Missing xzx .6666 52 Missing
1 3 7 ° 1 3 7 9
EbO.G Tooele | 33.3 33.3 33,3
Loo. 0o o Ogden L00.0
71l.4 28.6] 5LC 33,3 66,7
66.7 i 33,3
Cx%= 0579 5 Missing x2= ,1932 52 Missing
SERIOUSNESS OF HUMAN BIRTH DEFECTS
i=Not at all ESerious 9=Fxtremely Sericus
1 3 7 9 1 3 7 9
33.3 0 66.7 In Favor 100.6 |
66.7 | 33.3 Don't Know | 50,0 |50.0
i0.0 20.0 70.0 Opposed 40,0 60.0
Strongly
I ‘ 100.9 Opposed 50,0 25.0 25. 0
x“= .0015 9 Missing %= ,1969 53 Missing




Air Force
Scientists
Utah
Media

In Favor
Don 't Know
Opposed

Strongly
opposed

Air Porce
Scientists
Jtah

Media

in Favor
Non't Know
Opposed

Strongly
npposed

Air Force
Scientists
Utah
Media

ELITES
SERIQUSNESS OF HUMAN BIRTH DEFRECTS

1=Not at all Sericus

1 3 7 3 1 3 7 3
25,0 | 75.0 Tonele 66,7 31,3
! 100.0 Ogden | 166.0
20,0  40.0 40,0 | SLC [12.5 112.5 !80.0 | 25.0
33,3 33,3 32,3 | 1 '
xzz L1185 9 Missing sz L3365 53 Missing
CROP DAMAGE LIKELIHOOND
1=Extremely Unlikely 9=Fxtremely Likely
1 3 7 9 o 3 7 5
75.0 . 25,0 In Favor 16,7 . 50,0 | 33,3
£0.0 : 40.0 | Don't Know U 42,9 | 28,6 28.6 |
37.5 25,0 . 12,5 | 25,0 opposed C6.3 ] 75.0 | 18.8 |
! ' Strongly i
LoG. 0 Opposed 75,0 25.0
x2= .5332 7 Missing sz . (848 32 Missing
1 3 7 9 1 3 7 9
50.0 50,0 _ Tooele 9.7 30,8 | 38,5 | 23.1
§60,0 ] T ogden s 11.3 | 85.9
T40.0 40,0 2000 SL.C 18,2 | 56.5  27.3
66.7 33,0
x%= _0768 7 Missing x%= .2073 32 Missing
CROP DAMAGE SERTOUSNFESS
l=Not at all Serious 9=Very Serious
ELITES CTTTZAENS
13 7 9 1 3 7 g
66.7 33,3 i In Favor 20,0 | 60,01 20,0
75.0 ©_25.0_ ] non’t Know _16.7 33.3 | 50.0
333 22.2 , 44,0 npposed L 31,3 ) 25,00 43.8
‘ Strongly ! {
‘ 100.0 o Opposed ‘ 46,0 ' 60,0
x2= 0204 9 Missing x2= .3388 33 Missing
13 7 9 1 3 7 9
50,0 25,0 25,0 Tocele 7.7 15.4 | 30,8  46.2
100, 0 ' : Ogden * 12.5 | 12,5 75.0
40.0 20,0 40.0 s1.C 59,1 54.5. 18,2
[ 33.3 33,3 33,3 .
xg: RS Fard 9 Missing xg; 2349 33 Missing
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CITIZENGS

9=Pxtremely Serious




in Favor
Don't Know
Opposeaed

Strongly
Cpposad

Alr Force
Scientists
Utah

Media

In Favor
Bon't ¥Know
Opposed

Strongly
Opposed

Air Forcge
Scientists
Utah
Media

l=Extremely Unlikely

LIKELIHOCOD OF LONG RANGE FFFECTS

ELITES

SERIOUSHNESS OF LONG

1 3 7 9
'50,0 | 16.7 | 33,3
! g0.0 | 20.0
. 37.5 | 25,0 | 37,5
! 106.0
x°= ,1139 9 Missing
1 3 7 9
"37.5 | 37.5 25,0
'100,0
'z20.0 | 80.0
33,3 66,7 |
x"= 0515 9 Missing
1=pNot at all Serious
1 3 7 9
100.0 i
- 75.0 25,0
16.7 33.3% 50,0
100.0
xzm .0kz20 8 Missing
1 3 7 9
66,7 13.3
160.0
12.5 ©37.5, 50.0
C33.3 66.7
x“= 0425 8 Missing
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g=Fxtremely Likely

CITIZENS
1 3 7 9
In Favor 44,0 £5.0
Don't Know i 14.3 14,3 71.4
Opposed 8,3 8,3 66.7 16.7
Strongly
Opposed - i 57.1 1 42.9
®x7= ,3018 34 Missing
1 3 7 9
Tooele [33.3 ¢ €6.7
Ogden To.0 30.0
SLC 16.7 8,3 58.3 16.7
%= 1113 34 Missing
RANGE FFPFECTS
9=Very Serious
1 3 7 g
in Favor 25.0 5.0 50.0
Dontt Know. Z8.,6 8.6 AZ.9
opposed 7.7 23,1 53.8 15.4
Strongly 1
Opposed 14.3 85.7
xzx L1338 34 Missing
L B 7 g
Tooele 11,1 gz22.7 0 33.3 0 333
ogden ? 22, 44,4 | 33.3
SLC C707 7,7 1 30.8 | 53.8
: :
;§= .8143 34 Missing
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