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ABSTRACT

Most analytical assessments of potential impacts on the environment from
U.S. Department of Energy (DOE) activities receive, at some point in their
development, public scrutiny. The objective of this paper is to discuss the
apparent perception of these assessments held by the public reviewers, based
on written and verbal comments that they have offered.

The discussion begins with a short overview of the analytical assessment
process most often used on DOE projects. The process is described in terms of
the basic process elements and data sources involved. Based on this outline
of the assessment process, the key elements from the public's perspective are
identified and examined on the basis of Importance Criteria and the Perception
Framework in which the Importance Criteria appear to be applied.

The paper is concluded with an analysis of the key elements of the
public's perception. This section of the discussion is formatted to couple
observational evidence of public perception difficulties with key assessment
elements, and these difficulties with potential alternative approaches that
serve the same purpose but are more acceptable to the public.
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ASSESSMENT PROCESS

A simplified schematic diagram of the analytical risk assessment process
is shown in Exhibit 1. The first entries in both the "Process Elements" and
"Data Sources" columns are consistent with the standard assessment processes.
The last three, including "interpretation of results," "communication of
results," and "professional judgment," are often not included, but are
frequently the subject of public comment and are, therefore, included in this
discussion.

Process Elements Data Sources

Scenario Development Site/Facility Information

Release Fractions Scientific Literature

Environmental Transport Calculations Analytical Models and Sit© Information

Dose Calculations Dosimetry Input Data

Health Eiiects Estimates Conversion Factors

Interpretation ol Results Professional Judgement

Communication of Results
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PUBLIC PERCEPTION FRAMEWORK

The public appears to react to what they see in analytical risk

assessments on the basis of a framework consisting of two absolute and two

relative criteria. The two absolute criteria are the "Sources of Information"

and "Types of Information." It is very evident from comments received on DOE

and NRC sponsored risk assessments on waste-related actions of all types that

members of the public frequently have favorite sources of information, these

often being much different than those of the scientific community. These

favorites may be expressed in the form of a publication, a sponsoring group or

an individual.

Likewise, as the saying goes, the public is always more aware of those

topics of which they are more aware. In a practical sense, this means that

the public frequently expects the inclusion of contaminants, pathways, and

even final results of which they have been made aware by some means, whether

or not those contaminants, pathways or results are appropriate for the

specific assessment being reviewed. If something is understood to be "the

most toxic substance known to man," it only seems reasonable to many reviewers

to have it included in EVERY risk assessment.

The two relative criteria originate in our pervasively legalistic

societal framework and our national diversity regarding real vs. perceived

risk relationships. The legalistic context of most societal activities, upon

extrapolation into complex technical situations, many times yields the

perception that natural laws are like manmade laws that can change if and when

it is decided that they should change. Therefore, all chemical, biological

and physical elements of analytical assessments become arguable, deserving of

no measure of confidence, even in the context of relatively short time

periods.

In the perspective of the public, it appears to be the case that there

is no risk more important than perceived risk. The essence of the attitude is

captured by the comment, "With all of the fallacies of analytical risk

assessments enumerated above, no one really knows what the real risk is, so

the perceived risk is the only one that counts."
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IMPORTANCE CRITERIA

Consistent with this perception framework, the public has marked

preferences of topics to receive emphasis in analytical assessments. Typical

choices include:

Key vs. general contaminants,

Short vs. long-term risk,

Human vs. environmental exposure,

Onsite vs. offsite exposure,

Normal vs. accident conditions,

Event consequences vs. probability.

In the key vs. general contaminant issue, the public preference is

generally for key contaminant consideration, if these are consistent with

their expectations. Comments along these lines are often encouraged by the

common omission from an assessment of any discussion concerning the process of

contaminant elimination from the complete list to those that impact the final

assessment results.

Long-term risk is almost always of more interest than short-term.

Several reasons usually contribute to this preference, including greater

uncertainty and future generation involvement in the longer term.

At present, and historically, human exposure has been the primary focus

of most assessments, as deemed appropriate by most parties involved in the

assessment. At present, there is a clear trend toward the inclusion of both

human and environmental exposures.

Except on rare occasions where there are extenuating circumstances,

offsite exposures appear to be of greater importance to the public than
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onsite. Exceptions may occur in the context of onsite exposures that might

lead to offsite exposures only after a period of time.

Using logic similar to that apparent in the case of short vs. long-term

exposures, accidents seem to be of greater interest than normal conditions.

This tends to be true even in cases where normal impacts, when integrated over

time, are predicted to far exceed impacts of any short-term accidental event.

The public appears to be unwilling to deal with risk as a product of

consequence and probability. It tends to insist on assuming the probability

of occurrence is unity.

EXAMPLE COMMENTS

To illustrate the points made previously in this discussion, example

comments have been selected from comment response documents prepared over the

past few years. The comments that have been selected address the following

elements of the assessment process:

Environmental transport,

Dose calculations,

Health effects estimates,

Interpretation of results.

Two example environmental transport comments are quoted below:

The Risk Assessment if fatally flawed in that all major

radionuclides and pathways significant to human health and

environment are not considered.

The Risk Assessment neglected the effects of bioconcentration

mechanism on the viability of local plant and animal communities.
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The first comment is representative of the many that indicate an

expectation to see a discussion of all high profile radionuclides and pathways

irrespective of their relevance to the specific site or potential impacts.

Whether or not site specificity was intended in this comment is not known.

Within reason, it is reasonable to indicate in a risk assessment the selection

process that led to the radionuclides and pathways emphasized in the results.

In many of the highly formalized assessment methodologies, this aspect does

not get included in the assessment report; and therefore, the points of

emphasis can seem somewhat arbitrary.

The second comment raises the question of applicable impact end points.

As indicated previously, the trend is now toward dealing with the environment

and its human inhabitants as an integrated system. It will probably be found

in the future, as more nonradiological contaminants are included within the

context of an integrated radiological assessment, that nonhuman components of

the environment will be determined to be the critical receptors.

Two dose calculation comments are quoted below:

Reviewers suggested that the metabolism for "maximum man" be used

to calculate doses to exposed individuals, in addition to

"standard man."

Children are more susceptible to harm from exposure to radiation

than adults; therefore, this should be the basis of Risk

Assessment.

These comments both indicate skepticism that the degree of conservatism

included in assessment is adequate. In many cases, the age dependence aspects

of critical pathways and doses are addressed through the use cf age dependent

dose factors. One might contend that the "maximum man" concept is at work in

the use of "maximum exposed individual." However, recent attempts to focus

environmental regulations on "the most sensitive individual in the population"

would indicate that anything short of complete abandonment of rational

conditions would be unacceptable. It is in the best interest of both the

assessor and the reviewer, however, to address the levels of conservatism that
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are usually incorporated into risk assessments. The optimum solution is to

quantify the level of conservatism statistically, as will be discussed later

in this section.

The Risk Assessment does not address the possibility of health

effects accumulating over generations or the effects of other

radiation sources in the area on the local population and

environment over tens of thousands of years.

It is not clear in the Risk Assessment how possible health effects

resulting from chemical associated with the wastes were assessed.

Both of these comments address health effect estimates in conjunction

with known complicating factors, multi-generational effects and

nonradiological co-contaminants. Commentators appear to be more concerned

with this stage of the assessment process than any other, either before or

after this stage. One oft-given reason is because the results are given in

terms that are familiar to the pub!ic--cancers. Secondly, they can get

personally concerned about effects given in these terms. Both of these

concepts are understandable.

What is difficult to understand is the fact that many commentators have

a great deal more confidence in the results of an assessment when results are

presented in terms of health effects than they do when the same results are

given in terms of dose. Except for the part that confusion over dose concepts

and units may play in this issue, it should be made abundantly clear in

assessments that the more variables that are added to a calculation, the more

uncertainty there will be. Again, perhaps the solution to the problem is

quantification of the uncertainty, which is the subject of the last two

comments.

Two interpretations of result comments are quoted below:

Many uncertainties remain unresolved regarding the long-term

performance of the barriers.
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The Risk Assessment should include the confidence intervals in the

presentation of estimated doses.

The first comment addresses uncertainties in results in conjunction with
long-term aspects of an assessment. The second, more generic comment,
pertains to a wide variety of topics, as has been demonstrated in the previous
discussions. The definitive solution to quantification of uncertainty is to
be found in taking a statistical approach to each variable in the assessment
sequence. That is, to treat each input variable as a stochastic quantity
instead of as a point estimate, with the result that output quantities are
given with appropriate uncertainty estimates attached. This is not a new
idea. In fact, several risk assessments have successfully used this concept
and several of the most widely used computerized methods are presently being
outfitted with this capability.

CONCLUSIONS

Review of several thousand comments on analytical risk assessments
revealed that a great improvement in public acceptance could eventually be
achieved through three mechanisms, two of which are under the control of
analytical risk assessors. The first possible mechanism is to significantly
reduce, if not eliminate, q.e.d.'s, that is, "it can be shown," (but isn't).

The second possible improvement is to abandon the "expected value"
approach and to adopt the "statistical" approach. This is not the same as the
classical probabilistic risk assessment, because the probability of occurrence
is not the statistical variable involved. Rather, input variables like annual
rainfall, groundwater flow characteristics, standard man characteristics, and
land use variables are input as statistical distributions instead of point
estimates that are always harder to defend.

The one mechanism that is beyond the preview of any assessor is the
attainment of zero risk. Reality modification is beyond the scope of any
presently available analytical risk assessment tool.
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