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RBETRACT

The management of toxicologle risk at the community level is a very
complex process. It is generally construed as a centrally-directed
activity void of interaction. Our obssrvations In cormunities facing
health risks as a result of chemical coptamination of groundwater indicate
that bthere ls considerable interaction between céntralized risk mEnagers
and commnity members. This paper introduces a systematic [ramewark which
can be used to describe Ehe risk managemant process. We have found that
the risk management proasss is ikerative, interactive and layered in time,
and that the pools of participants overlap. There also is feedback on two
levels. We have disaggregated the process into individual decision units,
each of which ia then broken down lnto a series of four stages:
identification of the decision questian, emergence of incerested parties,
atbempis bo influence the decision outcome, and reaching the decision
autcoms. This Framework for analyzing the risk management progess heips
Lo identify impertant events that otherwise may go unncticed.

KEY WORDS: @iroundwater, risk macagement, rlsk analysis, decision making,
tozxic chemicals, chemlcal contaminacta. community

INTRODUCTION

Succesaful risk management should net only satisfactorily deal with
tha speciflc risk that precipitated the response, but also provide a
learning experience througn which the community {and perhaps the cutside
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intervenor) develoaps response patterns or skills that will be helpful in
preventing the cccurrence of ancther similar risk in the future or result
in an appropriate, productive response should a similar risk be
unavoldable. Our observatians indicate that, at least in the case of
chemically contaminated groundwater used as drinking water, risk
marnagement 1z often (ess than smtirely suscessful.

While people might disagree about what constitutes a "satisfactory”
resolution of the risk situation, scme cutcomes can easily be classified
as unsatisfactory. In ome of our study communities, a reliable and
inexpensive sourte of drircking water that was estimated to pose a cancer
rigk of ane addiblonal caas per million persona exposed over a lifetime
was closed and replaced with an unreliable, more expensive source that was
estimated to pose a cancer risk one or two orders of magnitude higher.

411 parties agreed that this osutcome was unsatisfactory.

Unsatisfactory risk management cutcomes occur 1n part because both
local partieipants and intervencrs tend to view risk management ag a
eentralized decizlon ms¥ilng operation. Centralized risk managera tend to
view their activitles as something that is applied to the community within
which the risk oscurs; they are the practitioners of risk management and
the community is the recipient. Lacal participants, likewise, often
perceive risk management as something that 1s done to them and their
community.,

Qur experiemce indicates that in reality the rlsk management process
15 an interactive process, ong to which both intervenors and local
partieipants provide inputs. We divide the partielpants 1in risk
management inte two groups: local participants and intervenors. Loegal
participants are thoss actors Who are recognized by members of their
eommunities ag "sne of us." This does not mean that all community members
agree about the reaclution of the issues facing them, byt rather thapn
there is usually some gonsensus as to whether or not any given individual
is an insider or an cutsider. Examples of local participants are mayors,
department of public works employess, town councll members, and active
local residents. Intervercrs are the "outsiders." Exzamples include
representatives of the federa] Environmental Pratection Ageney or U.3.
Geological Survey, and state healbh or envirommental agencles. We suggest
that 1f all partigipants, both local and non-local, recognized the
interactive nature of the risk management process, the resulting
perspective would be more conductive to successful risk management.

METHODS

This paper is one cutcome af a larger research project designed to
study the perception and management of toxicologic risk at the community
level. Data were gathersd 1n Six non-metropolitan communities 1n upstate

Tear examples of the perspectives on risk management commonly
presented 1n the iiterature, see lalabrese (1978), Crandall and Lave
(1981), Fischorf, =t al. {1979}, Keeney (1983), Okrent (1980}, and 3tarr
and Whipple (19B0}. 3ee Bersy and Stoeckle {1985} for a discussion of
decentralization 1n the case of drinking water regulation.



Naw York.Z All gix communitiss mad become involved in a risk management
process as a result of contawination by triehloroethylene and/or
tetrachloroethylene of groundwater serving as the source for public (and
sometimes private} drinking water supplies.

Thege lpoal risk managemsnt sikuations were followed through bime.
For each communlity, a chranology of past events was reconscructed and
engoing events were abserved. Local. state and federal level participants
in the risk management process were interviewed to obtain their
perspectives. Local nswspaper acccunss of the events surrounding the risk
management process were anatyzed, and we attended public meetings relevant
to the risk situation. Technleal (engineering} teports and other
documentation {such as written records of communication hetween
participants or nutes taken by participants at meetings) were also
reviewed when available.

All examples given in this paper are taken from our observations of
communities engaged 1o the managemeng of publie healtn risks posed by
chemically contaminated groundwater.

The management of toxicologic risks at the community level varies
from cormunity t¢ commumity and from one situation to another, but
regularities can be identified¢. The conceptual framework presented in
Flgure 1 has proved useful as a means of deseriblng the interactive nature
of risk management,

THE INPUTS

We emphasize the importance of considering the impact of broader
gooial and political Forces and tecnnical capabilities on the process of
managing risks at che commuanity level. The risk management process is
very much embedded within the contezt of the communlty as a whale
{Fitchen, et al., fortheoming). It also occurs within a legal and
regulatory framewerk that warles accarding to substantive issue area and
governtental level. Lawz, policies and actors at the local, state and
federal levels affect bhe mapagement of risks pesed by contaminated
drinking watér. OGroundwater guallby 1s managed through different lauwz and

LOCAL AND SHORT-TERM LONG-RANGE
INTERYENGE }'—.‘ FROCZIE QUTCOMES W OUTCOMES
INFUTS

Figuwre 1

Risk Management

ZTne authors wish to eXpress tmelr gratltude to Jganec m, Fitchen, who
participated in the investigaticn of the communities and has provided
intellectual suppart throughout the process of preparing this paper.

34 appreciate bhe particlpaticn of the many individuals wha
cooperated with our resparch efforta. We probteect the aponimity of cur
study communities sut of regpect for ongolng risk management effeorts.



policies which Werd inyokad .n doee of our study communitles. Also, the
risk management processes in some of these communities were alfected by
state and federal "superfund™ activities. Thus, risk management 1n thﬁse
communities is effecked by actors from all three levels of government.
Because all six study communitles Face similar risk situations and are in
the zame state, variation of the inputy i1nto the risk management process
was minimized.

THE PROCESS

The risk managemant process [5 initlated by the recognitian that a
risk exists., In the communities im this study, this recegnition occurred
in one of twe ways. Elther somegne With a specific suspicion about the
existence of contaminants in the groundwater decided to sample the
drinking water supply, or a sampLe was taken from a randomly identified
supply (as when the 0.5, Envircnmental Protection Agency (U.5. EPA} did a
survey of water quality}.

Numerous decrsionz are made in bhe process of managing a health risi
in a community. We have found that looking at each individual deeision
separately allows us to develop am accurate description of the activities
comprising the management af the risk. Thus, we break down the risk
management progess 1oto individual deecizion units and feous on each
saparately. All af these unita Laken together makeé up the risK mahagement
process,

The risk management process has five important characteristics. (1)
It 1s an Lterative proeess. That is, each successive decision unit brings
the process as a whole somewbat oloser te the £1nal outcome. (2) The risk
mapagement procesa 13 also interactive. The interactive nature of the
process Ls se important Ethab cur Framework Foouses not on 1nfor%acton
gathering and proeessing, out rather on the interaction itself. {3) The
participant population overlaps. There is one pool of participants for the
process as a whole, and different subsets of this pocl participate in each
decision unit. {4} The risk management process 1S also layereda in Cime.
By this we mean that at apy given time, many decisiong are belng made
The paszage of time is important because the larger aocial contéxt within
which the wheole proocess is embecded changes with time (Fitchen, et al ,
fortheoming). (5} Finally, there is feedback 1n the risk management
process oh two leweis. Within a given deeision unit, some activities will
affect others. Also, eack unik may affect lacal and intervenor Iinputs
into other concurrent atd future decision unibs.

For each decision unit, w2 have 1dentified four stages: the
ldentification of the decisian cuestion, the emergence of 1nterested
parties, attempts &to influence the cecision outcome, and reacnhing the
decision ocutcome {see Figure 2}. It 1s helpful to separate these stages
conceptually, but im reality they are not necessarily distinet. In
particular, the emergence af tnterested partiea and attempts Lo affect the
decision oufcome comronly aras very caosely linked.

uSee Fessenden-Raden, =t a’. {"986) for elaboration of our definition
af inputs inte the risk management process.

SThe decision literature ofen treats information gathering and
processing. See, for sxample, Anaerson (1983), Arcner (198), Hill, et al.
{(1978), and Mintzoerg, =t al (1976},



EMFERGENCE 3 ATTEMPTS
DECISION or . TO AFFECT DEC1S5ION
QUESTION INTERESTED DECISION | DUTCOME
IDENTIFIED PARTIES OUTCOME REACHED

Figure 2

The Process

Ldentification of Decision Questian

The first stage in each unit of the risk management process (s the
identifigation of the decizlon guestion. That is, one or more
participants recognizes that there 13 some specific question ko be
addressod.  Examples of decision guestiong include: "Should we issue a
boi} water netice?" "Should we close well number seven?® or "Wnich
treatment cption will we chooge?"

Emergence af Interested Parkies

Once the decision guestion has been identified, parties who are
interested in the outcome of the decision emerga. [Different intereated
par=ies bave different preferences as to what the deeisior outcome should
be, and so take different sides.

The power relationships Inwalved in deciszion making at the community
Zevzl kave been studied by Gamson (Gamson, 1968). Some of hls concepts
help tm clarify the interactions both within and across declaicn uaits.

Gamson {1968} suggests thak For any single decision question, there
is some individuzl or group that has the ability to make 2 binding
decisicn. He calls that group the "authorities" for that giwen decisien
question. All other partleipants for the decisicn unit Gamson calls
"partisans." (Authority as used here in no way impliss expertise.) There
may be a different grosp of authorities for each different decision
guestion, For instanee, representatives of the U.S. EPR or the New fark
State Cepartment of Environmental Congervation are the aubhorities for
decision guestions involving the use of Superfund monies.

tt is not always clear which group is the authority for a given
decislon unit. Wnen lines of authority are unclear, the participant wno
first identified the decision questicn iz often assumed to be the binding
decizsion maker, In New York, this sort of role confusion is common in
decision units inwolwing the clesing of public supply wells. Since there
is no state {or federal) law governing the presence of most organic
chemicals in the drinking water, the Final decisicn about closing a public
supply well i3 technically in the demain af loeal participants. But many
logal partigipants ars not awere of their authority in this decisien
unit. The state Department of Health is often the source of the



suggestion to close a well {the decision question), and =o 1s often assumea
te be the authority.

The other participants who are inkerested in the decision outcome
Gamson {1968) calls "partisans." Becamse different people may prafer
different outcomes for any given deelsicn juestion, there may be many
different partisan groups. But, there 13 only ome group of authorities
for each decision guestion. For instance, if the mayor were the authority
for the decision gueation of wkether to close contaminated wells, partisan
grmups might be the loecal department of publie works and county health
department preferring thak the wells resmin open, and the state health
department preferring that the wells be closed.

Individuals' preferred decision cuteomes are not static but may
change over time. While some participants tend to share preferences
acress different decision upits, 1t 13 not uncommon for particlpants wWho
align bogether in one decision unit to oppose each other Ln ancther.

Individuals' preferences for decizion outcomes seem to be affected by
Four factors: (1) relevant information and knowledge passessed by the
participant, {2) the participant's comeerns abouit broader issues, (3) the
participant's affiliations with other participanta, and (%) distrust of
other partlicipants. This 1s a preliminary categorization; the four are
not entirely distinect From one another, and certalnly not independent.

Information and kmowledge about the risk situatlon and about the
potential ramificatlons of a given set of decision outcomes affects
ihdividuala® preferences of outcomes (Hughes and Bisogni, 1936},

Different i1ndividuals have different amounts of knowlédge and interpreb
that knowledge didferently, and so informed, intelligent partleipants may,
aty the bas1s of knowledge alone, prefer different decision oguboomes.

41so, different participants often fecus on different broader
concerns. We have found that risk managers generally expect that
participants will focus mn the health rizk. But our research indicates
that many other concerns may take precedence over the bealth risk In
peeple's minds. For instancea, Some participants have a broader concern
apout the econamle rlsk ta Che ¢OTEUNLtY, others about the 1ssue of
adequate w%ter supply, atill others about bureaucratle stumbling blocks,
and 30 on. Whila lt la not uncommen for different participants to have
different broader concerns, we have found that participants often fail to
recopnize this absence of consensus. This lack of awareness 15 aften a
stumbling block in the rizk management process because deciaioo quboomes
that seem 1deal to participants with one set of over-riding cohcerns seen
inapprepriate To participants with different broader concerms. DRiseord
resulta.

Individuals' affiliations with ether participants may also affeet
their preferences, as when some orgatizatlon expresses a preferenge and
1tz members then feel compelled to concur.

Finally, dimtrust of other participants affects people's
preferences. Partleipants tenc to take sides agaln3t others whom they
distrust, The effsot of distrust on the risk management process is
particularly noticeable wpnen the activities in other concurrent and
previous decisicn uamits have caused local partielpants to distrust

6Fitunen 1986) described ten factors in the communiby contaxt that
affect broader concerns.



intervenors. In sugh situations, leoecal participanta may almast
automatically join together in opposition te the intervenor's preferred
outcome, to the datriment of all iowvalved.

Attempts to Affeet the Declsion Qutcame

The thira stage in each decisien unit is attempts to affect the
decision cutcome, This i1s the stage at which the varigus partlsan groups
Ly to get the authorities to reach the decigion outcome they faver.
Gamson {1968) uszes che term "influence” for partisans’ attempts Lo Zway
authorities. In the study communicy where the local department of public
works apd the county health department formed one partisan group active in
the decision unit for the question, "Should we closze the well?" ard the
atate health deparimwent was another, both attempted to influence the
autharity {the mayor). Representatives of tne state health department,
preferring that the well be closed, thremtenec that if the mayor did not
close the well, they would bell the lecal media that the mayor was
ignoring a public health risk. The elear implication was that the mayor
might not be re-elected .F h1s cobstituents felt he was not protecting
them. The local department of public works and county health department
wanted the well to remain open, and attempted to influence the mayor by
explalning their reasons to him.

Gamson {1968) suggests that influence atbempts can 2e broken down
inte three categorigs or threa "means of influsnce. " Thesa are
oonsrraint, inducement, and persuasion. The state health depprrment's
attempt to affect the mayor's decision about olosing the well by
threatening him 15 an example of a constraint. The local department of
pubile works' and county health departmeni's attempt to educate the mayer
was a form of persuasion.

In response to partisans’ influence attempts, authoribies attempt Ta
maintain "seeial conteol” (Gamson, 1968). That is, authorities try to
maintain theie freedom to reach their own preferred outcome desaite
partisans' influence attempts. In the case of the mayor declding whnether
to close the well, it is not clear that any attempts were made to cohtrol
the partisang, In another community, the U.S. EPA haz attempted teo
contrel local partisans' ability ta affest rumerous Superfund-related
decisions by reaching decisien outcses without telling other petential
participants that such a decizion was being considered.

Gamson (1968} identiffes thres "means of social control": insulaticn,
sanction, and persuasion. When the Envircnmentai Fratection Agency makes
decisions in isolation, 1k 1s using insulation.

It is nelpful to borrow thess six concepts (three means of Influencs
and three means of social epttrol) for application to the risk management
process. The cholee of means of influenge and control 11luminates certaln
aspects of the relationship between different partieipants. First, the
cholce reflects partlcipants’ perceptions of current and past
relationships. For instance, the use of persuasion usually indicates
feelings of mutual respect [Camson, 1968). Sensivive partigipants can
repagnlze relabicnships that need improvement iff they pay atbtention ta
shoice of means. Cholce of means of inflience and centrol 1o one deeision
unit alse affects the relationshlps between the same participants in other
cancurestt and future decrsicn units.

Decision Outcome Reached

The fourth stage 1n the decision umik is that a [inal decision
oubetme 15 reached by the autherities. Decision outeomes and the



activikiea that precede them may have several effects. Tt may hecome
evident during the resolution of cne deecision guestion that anather
decision guestion must be addressed. Also, the decision outcome may
result in some intermediate risk management outeome, such as the closing
of a well or the initlatlon of a new study. The decision outcome itself
is distinet from its Implementabion.

QUTCOMES

We identify two categories of risk management auboomes. The firset,
short=term risk management outcomes, are the direct resuic of the process
described abewe, Retivities like issuing a boil water notlee, perfarming
a hydrogeslogic study, or providing carbon filtration are examples af
short-term risk management outcomes, The sum of the effects of all af che
short-term outegmes in a given community is the long-range coteome. This
outcome, which ineludes rezalution of the risk situation and any relevant
lsarning that may occur within bhe community, can seldom (if ev?r) be
assezzed in a time-frame that 18 meaningful to the intervenors.

CONCLUSION

We have found that the risk management process 1s very complex --
much more so than most people realize. Disaggregating Lhe process in a
systematic way, as we do using the four stage decision unit, relpa to
unravel scme of ikz complexities.

A5 we comtinue to pather and analyze data, we wLll expand this
perspective on the risk management peccess, We hope, for ingtance, to
identify associations between means of influence and control used in one
decizion unit and choice of preferrsd outcome by the same participants in
other concurrent and Future desiegicn units, The analysis we have
completed thus far will guide our continued afforts.
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CITIZENS' KNOWLERGE, BELIEFS AND ACTIDNS
REGARDING CHEMICAL CONTAMINATION OF DRINKING WaTER®

Bonney F. Hughes¥¥ and Carcle 4. Bisogni®®¥
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ABSTRACT

To obtain baekground information for the development of educational
materials, we studied a zample of water =zupply customers in a non-
metropolitan area in Mew York State. We wxamined knowledge, beliefs and
actians related to chemical contaminaction of groundwater used as a socurce
of drinking water. HRespondents knew many of the key concepts related to
water and health to which hew lnformation about the chemical contamination
of groundkater could be linked., Hespondents were less famillar with the
terms, groundwater and parts per million. Few mlscomnosptions were
observed. Respohdents who kTew more about water and health tended to have
more positlve beliefs about seeking informatien about drinking water
quality, be more interested in information, and report reading or learning
about drinking water guality more freguently.

KEY WORDS: Risk mapagement, groundwater centamipation, drinking water
quality, educatian, environmental toxicology, publie perceptions

INTRODUCT 10N

Individual citizena can influence the management of risks from
chemical contamination of groundwatar used as a source of drinking watepr
through their astions. One of the waya to enhance the management of suech
risks is to educate eitizens about groundwater and lts protection. Before
embarking upon educational programs, however, the characteristics of
potential audiences must be undérstood. What an audience alreéady Knows
about a topic as well az theip bellefs and actions will influence how they
respond te educational messages apd whom they will believe (Gillespie and
Yarbrough, 1984}.

We studied ecitizens' knowledge related to chemical gentaminaticn of
groundwater used as 2 source of drinking water as background for the
develppment of educational materials. We used Wovak's theory of educaticn
as a framework for studying citizens' knowledge (Novak, 1977; Novak and
Gowin, 19847, dccording to this theory, newW knowledge 1s scquired
meaningfully oniy whem it iz related to concepts that the learmer already
has., Thus, ane foous of our study Was bo identify the concepta that
citizeng khad about water and the health effects of contaminants to which
new information might be related.



We also studied how frequently citizens had read or heard Information
abeut drinking water quality and their beliefs about seeking information
on this topic. To investigate the relationships of individual's beliefs
to metion we were guided by Che theory of reasonet action {Ajzen and
Fishbein, 1980). According to this thepey am importamt determinant of a
person’a agtions are hissher beliefs abwut outeomes of the action. 4
person is more likely to engage in an activity if a/he has a posikive
attitude about it. The pasibive attitude will tend te occur if the person
thinks that a destrable outcome iz likely to resull from the action. In
our study we explored how citizens' knowledge about water and health
affects of contaminants was related to their beliefs about reading or
bearing ataut drinking watar quality aod to the frequency with whieh they
took these actions, We hypothesized that citizens with greater knowledge
about water and the health effects of contaminants would believe Chat
reading or hearing information about drinking water quality would have
beneflcial cutcomes far them and report more involvement in seeklng
information.

Method

The citizens in ocur study ware the customers of a water supply system
in Elmira, New York. # well supplying the water system had been cleosed in
1980 because of contaminaticn by trichlorcethylene, an industrial
golvent, In 1984 several private wells were found to be contaminatad with
the chemiosl. We sent a mail questionpnaire to a systamatic random sample
of 1104 (6.5%) of the water customers in febroacy 1965. We used Dillman's
(1978) method for mail surveys and received 610 (§5K) responses.

in gdevelopldg the measurea for ¥nowledge, beligfs ana actions uwe
first conducted in-depth interview with a different sample of the water
system customers. Among the 26 people interviewed, we digcovered some
knowledge of simple toxicalogical concepts, but confuglon about
groundwater. These people reported secking information about drinking
water to various degrees. Based on the responses te Lhe interviews we
deaigned a mail questionnaire to probe the zame topies: knowledge about
water, knowledge about the health effecks ¢f contaminants and seeking
informatian,

Inowledge about water and and knowledge about health effests of
contaminanls were measured using a series of true and false statements
wikh the response choices: true, false and don't ¥now. The kKhowledge
instrument measured the extent to which respondents' bhelief about water
and health were in agreement with the latest professional tenets.

Te study whether or not respondents' knowledge of water and knowledge
of the health effescts of contaminants were related to their beiiefs about
seeking information and frequency of zeeking information, we develaped
scales to meagure these variables, Scales were created by summing over
the related knowledge items. Far each item a <orrect response was scored
as +1, a don't know response as 0, and an incorreck respanse as -3.

To assess respondents’ beliefs about seeking information we asked how
likely it was that each of iz outeocoes would happen as a resulb of
seeking informatlon and how desirable each outcome was. A soore of +1 was
ageigned when am outcome was rated as "likely," -) for a rating ef
"unlikely" and 0 for a rating of "neither." Likewise epach desirability
rating was assigned +1 If the respondent said "desirable,” -1 for
undesirable and O if the respondent said "neither.”

The products af the Xikellhood and desirability ratings were
caleulated for each outeome. A positive product indicated that the



respondent thought that the action was beneficial with respect to that
sutrome; a negative product indicated that the action was not benefleial
with respect to the outcome; a product near or egual to zero lhdieated
that the respondent felit neutral with respect o the oubcome. For
example, a potential outeome of “reading or hearinp aboub drinking water
quality” was "teaches me new ways to protect water quality." If the
product of these twe ratings wWas -%, the respondent considered thia
cuteome elther desirable and likaly or undesirable and unlikely. Both
types of responses suggested that the result of the action weuld be
beneficial, assuming that the respondent wants £o aveid something
undesirable as well as bring about desirable things.

The products of the desirabllity and likelihood ratings for all
listed outcomes for reading or hearing about information listsd were added
together., If the sum was positive, the respondent believed that the
action would be beneficial with respect to the llated outcomes; 1if
negative, not beneficial; and if zero, neutral. To the extent Lhat Lhe
listed outeomes were representative of those the respondent considered
relevant when deciding whether or not %o read or hear information, the
sum of the products mentioned above indicated whether or nat the
respondent believed the outcomes o this action te be beneficial on the
whole.

He alan asked respondents to rate how interested they were in
infarmation zoout drinking water quality using one of four response
choices, "not at all," "a little," "fairly intereabted,” and “very
interested.”

To measure the extent to which respondents sought lnformation apout
drinking water quality, ## asked how fregquently in the last year
respondencs kad read about drinking water quality in newspapers ar
magazines, heard about drinking water on radio or television or talked
about 1t., Based aoh respondents’ answers to these guestiong, each
respondent was assigned a score for sesklng infarmation about drinking
water guality

We examined the relatienships ameng respondents' scores for knowledge
of water, knowledge of health effects of contaminants, beliefs aboct
reading or hearing about information about dyinking water quality, self-
raked interest 1n information and self-reported freguency of geEKIng
information about drinking water quality. Depending on the
characteristics of the data we examined the reiabicnships using either chi
square analysis or 3pearman's rank carrelation,

RESULTS AND DISCUSSION

Knowledge. Only about ane-third of the respondents <ere aware that
industrial chemicals had led to the closing of a water supply system
well., This level of awareness seemed low especially because newspaper
articles had been wribten avcut the 1980 closing. Howtver, articles had
not appeared untll two years after the closing. Another possible
explanatian for the low awareness was that the system bad szewsral cther
weils 1n addition to a surface water supply so that the claosing of one
well was nat a major problem. dbout 70¥ of the respondents were aware
that some private wells had been contaminaved oy industrial chemicalsa.
Reports of contamination of several private wells in Ehis community had
gencrated considera2le puklicity the summer befare the survey waz
aonducted. TIn the year 9efove the survey ten articles had been publishad
1n loeal papers about privace wells ecompared to six articles about public
Wells.



When asked about water under the ground, T0% or more respondents knew
that such water moved; could be contaminated; and was replenished by rain,
snow, Lakes, and atreams and water that people use. Less than 25% knew
the correct dafinition of "groundwater,"™ whilch 1s all water below the
water taplu,

About 70% of the respondents knew what the term "concentration' meant
and knew that the Lerm "parts per million" was 3a measure of
concentration. Only 45% corrgesly identified the definition of parts per
million, however. 3Jome respondents indicated misconceptions for these
term=.

In terms of concepts related to effects of contaminants con health,
most respondents indicated few misconceptions. About 30% of the
respondents knew that chemical contaminants or pellutants could get into
people's pogies and could correctly iaencify routes of exposure. Seventy
percent or more knew that exposures to chemical contaminants could affect
one's behavier, nervous system, chances of getting cancer, or chances of
having a child with birth gefects., Only 12% assocciated exposure to
chemical contaminants with the chances of getting diabetes, and
assoelation for which the authors know of no research evidence. Seventy-
five percent of respondents correctly ldentified the definition of the
term, ™a one in a kundred theusard chance of happening in a lifetime."

The results of the knowledge Juestlons indicate that in general the
respondents had maty of the key conespts relatad to water and health to
whien new 1nfarmacion abouc groundwater or asseclated health risws could
he related. The lack of misconceptiona for zome of the key cancepts Cay
mk# the task of educating easler than i1f many misconceptioms wersz
present, MNovak olaimed that changing migconceptions 1s very difficult
{Movak and Sowin, 1084).

The area for which respondents indiecated the least amount of
knowledge was related to technical terms imeluding "groundwater™ and
"parts per million." These findings indicate that inservenors should be
sure to Jdefine these terms when communilcating wibth ecitizens.

Beliefs abouk SeeklnF Informstion. Ninety-one percent of respondents
believed that reading i hearing abouc the quality of drinking water was
likely to keep them informed aoocut an impertant issue; 94% viewed this
outcome as desirable., Eighty percent believed that the activity was
likaly to teack them new ways to protect water quality, and 20% rated this
sukacme as desirable. Only 31% belleved that reading or hearibg abouk
drinking water wag likely to result in something that they snjoyed, put
91f rated doing something I enjoy as desirable. Only 22% thogght that the
actlvity was likely to result 1n doing their work better, bub 92% rated
this oukcome as desirable. Sixty-sii percent melievec 1t Was unllikely that
reading or hearing about drinking water wouid take time away from other
things, but 54% rated this cutcome as desirable. Seventy-one percent
thought 1t was unlikely that reading or hearing abaab drinking water
quality does not help them or theilr Jamily and 65% rated doing something
that does not help meg ar my family as undesirable.

Thua, 1n terms of botk likelihood and desirability many respondents
viewad reading or hearing iof'wrcatlon about drinking water quality as
peneficial <1th respeet to outecomes related to keeping informed adoutb an
important 1ssus, helping themselves or their famfly, and learming new
ways to proteck water quality. Outeomes related to enjoyment or work
performance wers viewed as less benefigial.



Rezpondents rated thelr interest in information about dricking wWaver
quality in the following way. Thirty-four percent indleated “very
interested,” 42% "fairly interested," 18% "a little" and 6% "not at all.”
Reading or_hearing about drinking water guality. Seventy-four percent af
respendents reported that they had read about dricking aater guality in
newspapers or magazines. Of these, %5% reported reading aboul drinking
water guality more than four times in the last year. Sixty-nine percent
of respondents had heard about drinking water quality on the radio or
television with 33% of these reporting that they had heard such
information mora than four times in the lpat year. Of the 62% who hag
discussed the quality of drinking water with somecne, 56% had discussed it
four or more times in the last year.

Relationships Among Knowledge and Beliefs. Respondents with high
scoras for knowledge of water tended ta have high seerss for self-reported
interest in information about drinking water guality (cnhi sguare
significant, p = 0.0001). However, Tespondents' scores for knowiedge of
health effects of contaminants were not related to secres for gelf-
reported interest in inforsation about drinking waber quality.

f relationsnip between knowledge about hesalth effects of contaminants
and beliefs about the outcome of reading or heariog about drinking water
quality was obsarved, howeyer. Hespondentz with lower scores for
kmowledge of health effects were less likely to believe bhat the outcomes
of reading or hearing about drinking water quallty were beneficial (chi
square significant. p = .006). No relationship between knowledge of water
and beliefs was cbsgrved,

Respondents' scores for beliefs about the outcomes aof reading or
hearing about drinking water quality were significantly related to their
self-rated imterest in information about drinking water. Respondstits with
mire pasitive views about the cutcomes of reading or hearing informatict
about drinking watse tendat ta reporb more interest than other respendents
{ohl square significant, p = .0001).

Relatlonships of Knowledge, Beliefs apd Letions. Scores on the
unowledge Seales were related to respondents' self-reported freguency of
information-geeking. FPor both knowledge of water and knowlgdge of health
effacts, higher scores ware asseciated wlth higher feequeticies of reading
or hearing informatian about drinking water quality (chi square
signifieant, p = 000,

Zelf-rated inkterest in information about drinking water quality was
aisa positively associated with the frequency with which respondents
reported reading ar hearing about drinking water guality (Spearman’s e =
0.41, p = .0001).

fiespendents who had more positive beliefs about the outcomes listed
for reading or hearing about drinking water quality tended to report
reading or hearing about drinking water quality more often (chi square
significant, p = .{0005].

These results provide some suppart for the hypotheses that
individuals who are more knowledgeable about az topic will be more
interested ip seeking information on drinking water and réport oore
invoivement in this hehavior. These assaociabions, howewer, are not
necessarily causal. #& high level of knowiedge eould résult from interest
in a topic and information seeking behavior. The flndings suggest.
however, that Lf people acquire some information sbout waker guality, this



information may interest them in further information. Furthermore, if they
become interested in the information they may heliewe that seeking
information will be bepeflcial and actually =esk informasion more oltcn
than before, More research is needed, bowgver, Lo slppart these

conclusions.

Tha study suggests that citizens way be receptive to educatioral
meagages about drinking water quality becauze many citizens have the key
congepts related to water and realbth effecty and that once they gain =zame
knowledge they will seek more. The challenge to educators is to present
the information in a Way that =ill motivate citizens te learn. Citizens
may perceive penefits of inforpaticn as relating to keeping them Iinformed
of important commnity issues, helping their family and regquree
protection. Other benefits that we dig mot explore may alzo be perceived.

This study has provided initial insight inte some characteristics of
audiencas Ehab mMust be considered when developing educational meSSages
about drinking water quality. Further work must be conduckted to devalay
ePfeptive strategles for communieating with citizens about this impartant
135ue.

NOTES

% This paper was presented as one of five papers in am integratod series
entitled, "Enhancing Risk Management by Focusing on the Local Level.”
Funding for thiz project was provided by the Ford Foundation ard the
Jexale Smith Noves Foundation. The opinions expressed in the paper
represent those of tha authors and not necessarily those of the
Feundakions.
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