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1. INTRODUCTION

Even thought risk assessment is an essential consideration in all projects involving

radioactive or hazardous waste, its public role is often unclear, and it is not fully utilized in

the decision-making process for public acceptance of such facilities. Risk assessment should

be an integral part of such projects and should play an important role from beginning to end,

i.e., from planning stages to the closing of a disposal facility. A conceptual model that

incorporates all potential pathways of exposure and is based on site-specific conditions is key

to a successful risk assessment. A baseline comparison with existing standards determines,

along with other factors, whether the disposal site is safe. Risk assessment also plays a role

in setting priorities between sites during cleanup actions and in setting cleanup standards

for certain contaminants at a site. The applicable technologies and waste disposal designs

can be screened through risk assessment.

In this lecture we will review the risk assessment process, in general, and discuss

its role in public acceptance of waste disposal.

2. RISKS ASSESSMENT

The Webster Dictionary defines risk as "possibility of loss or injury". The word

"possibility" is as key as "loss or injury". Risk assessment in general terms would mean

defining the potential loss or injury from an action or a source as well as defining the

possibility of that event occurring. Scientifically, we can elaborate that, "risk assessment is

the qualitative or quantitative characterization of potential adverse impacts of specific

substances or actions on individuals, populations, or the environment".

Risk is a function of hazard and exposure. Thus, assessment of risk from a waste

disposal site or a contaminated site involves quantification of potential hazards from the

contaminants and an assessment of potential exposure pathways for contaminants to reach

a receptor.

In generic terms, risk, assessment methodology involves four elements:



1. Information on the waste disposal site (contaminant concentrations,

toxicity, matrix, disposal design) or characterization of contaminated site

and identification of contaminants of concern and their toxicity profiles.

2. Development of conceptual site model and the exposure pathways

analysis.

3. Quantification of exposure assessment results in terms of risk to human

health or adverse environmental effects.

4. Interpretation of results in terms of risk limits or dose limits or the

regulatory standards for contaminants of concern in the environmental

media

For hazardous waste sites where numerous contaminants may be present, "indicator"

contaminants which present the greatest potential risk to human health can be identified and

used in the risk analysis.

A generic model of potential pathways of exposure to an individual is depicted in

Figure 1. From the contaminated site, contaminants ^an leach into surface water or

groundwater or be resuspended in air. The contaminated media itself may involve soil,

surface water, or groundwater at the site. Exposure of an individual can occur through a

number of pathways. These include ingestion of contaminated surface water, fish raised in

contaminated surface water, contaminated groundwater, plant foods irrigated with

contaminated surface water or groundwater, and meat from livestock raised on contaminated

plant foods and/or drinking contaminated surface water or groundwater. From contaminants

resuspended in air, exposure can occur due to inhalation, as well as ingestion of meat from

exposed livestock or plants on which the contaminants may have deposited. Direct contact

with contaminants can cause dermal exposure. In case of radioactive contaminants, direct

radiation exposure is another important pathway. In addition to such exposure pathways,

several routes of contaminant transport within a medium or between media (for example,

discharge of surface water to groundwater) are possible.
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Figure 1. A generic model of potential pathways of exposure to an individual.



The extensiveness and sophistication of the exposure pathways analysis depend on

the site- and contamination-specific characteristics along with the potential scenarios that

are relevant to the site or the remedial action. For example, the exposure scenario may

involve industrial worker (if the contaminated site is an industrial site), a resident/farmer

(if the current or future projected land use at the site is for habitation or farming), a

recreation site user, an intruder (into the contaminated area), or a remedial action worker.

Identification of the receptors or the exposed individual or populations is one of the most

important elements of risk assessment. For simplified models, risk calculations can be done

for individual pathways using generic equations, and overall risk to an individual can then

be ascertained. Pathway-specific calculations require data on a number of variables, such

as leach rates or contaminant concentrations in environmental medium, ingestion or intake

rates, exposure frequency, and exposure duration. However, often the analysis starte with

available site information, and interactive assessments are necessary as further site-specinc

information becomes available. Also, it is often necessary to project calculations into the

future to cover scenarios of long-term migration of contaminants from the site and

subsequent exposure of individuals via various pathways. Thus, use of computer models and

codes in risk assessment is increasing; computer models and codes are already being used

extensively for radioactively contaminated sites and a number of such models are available.

Examples include DECHEM, MEPAS model, PRESTO codes, PATHRAE codes, AIRDOS,

MILDOS, UDAD, PAVAN, FEMWATER, FEMWASTE, and RESRAD.

A number of criteria can be applied to the calculated results for comparison purposes,

such as maximum contaminant levels (MCLs), maximum permissible concentration (MPC),

national ambient air quality standards (NAAQS), and ambient water quality criteria (WQC).

Calculated human intake results can be compared to acceptable intake for subchronic

exposure (AIS), acceptable intake for chronic exposure (AIC), reference level (RL), reference

dose (RfD), and risk in terms of carcinogenicity.

Risk assessment is also used to assist in screening various alternatives for managing

radioactive or hazardous waste. For example, if one alternative involves treating the

hazardous contaminants to reduce their mobility, risk assessment can be used to ascertain

the potential effectiveness of the alternatives and the reduction in risk that can be achieved.

After a disposal facility has been closed, risk assessment can again play an important role



in determining whether or not any future unacceptable risk remains to public near the site.

The overriding philosophy in risk assessment is not to underestimate *he human

risk. Thus, generally conservative assumptions (which will overestimate rather than

underestimate the risk) are made and conservative values of parameters are used if site-

specific data are lacking. In the cleanup projects, one aspect of practical interest, however,

is the effect on costs of setting cleanup limits much below what they need to be. The

relationship between remedial cost and cleanup limits (say, soil concentration of a

radionuclide in pCi/g) is not linear. To a point it may follow a somewhat linear trend, with

the cost increasing as the cleanup limit is lowered; however, after a certain point the cost

rises abruptly when the limit is lowered further. This arises primarily from limitations in

the cleanup and detection technologies, and the extensive additional efforts required to

achieve such goals. Similarly, cleanup of a site below background levels does not make sense

unless the risk assessment demonstrates a clear human health risk from such levels. In that

case, it is no longer a problem with the contaminated site alone but the total environment

at the site, i.e., the site and the surroundings.

REGULATORY DRIVERS FOR RISK ASSESSMENTS AND PUBLIC
COMMUNICATION

Since primary objective in siting and designing radioactive waste disposal facilities

or in remediating radioactiveiy contaminated sites is the protection of human health and the

environment, risk assessments form an integral part of such a process. In the United States,

Title 10 of the Code of Federal Regulations Part 61, lists the licensing requirements for the

land disposal facilities for low-level radioactive waste. These requirements include:

• protection of the general population from releases of radioactivity,

• protection of individuals from inadvertent intrusion,

• protection of individuals during operation, and

• stability of the disposal site after closure.

Demonstration of such performance objectives can only be accomplished through risk

assessments. The 10 CFR 61 Subpart F also describes the participation by state governments

and tribes who can participate in the license review process if their interests are affected by



the disposal facility. Filing of proposals for state or tribal participation also includes the

plans to facilitate local government and citizen participation.

For cleanup actions also, risk assessment is an integral part of the process.

Quantification of risks from the site helps determine the priority of the cleanup; for example,

if the site needs to be put on the National Priority List. The process of preparing an

Environmental Impact Statement (SIS) or other such documentation involves establishing

baseline risk from the site, as well as, the risk related to various remedial alternatives. The

National Environmental Policy Act (NEPA), Section 102, requires that an EIS be prepared

for all major federal actions significantly affecting the quality of human environment. The

NEPA also requires that public scoping meetings be held in the area of concern before

initiation of such projects. The major statute under which the U.S. Environmental

Protection Agency (EPA) is remediating hazardous waste sites is the Comprehensive

Environmental Response, Compensation and Liability Act (CERCLA) of 1980. CERCLA was

amended in 1986 through the Superfund Amendments and Reauthorization Act (SARA). The

amended act is commonly known as "Superfund". This law gives broad powers to EPA to

remediate or order remediation of hazardous waste sites that are on the National Priority

list. Another important legislation is the Resource Conservation and Recovery Act (RCRA)

which also gives broad authority to EPA for RCRA cleanup actions. Under CERCLA, an

evaluation of alternatives is a key part of the process and risk assessment plays a key role

in accomplishing this. Under CERCLA, there is also statutory preference for permanent

solutions. The process has specific requirements for community participation. In fact, SARA

Title III specifically mandates public access to information and participation; it is known as

Community Right-To-Know Law. An EPA document, "Community Relations in Superfund

: A Handbook", EPA/540/G-88/002, provides a good review of such requirements.

It should also be noted that OSHA Hazard Communication Standard establishes

specific information requirements for workers at the facility. The law is administered by the

Occupational Safety and Health Administration (OSHA) which implements this standard, 29

CFR 1910.1200. It should also be noted that while this federal standard preempts the

essentially parallel state standards for occupational safety and health, many states have their

own community riglit-to-know laws which are not preempted by SARA Title III. Thus, in

addition to federal laws, state laws and local regulations also need to be considered.



This discussion points to the fact that risk assessments are an integral part of the

facility development process and nrovide the primary technical grounds for decision making.

At the same time, it is clear that public participation is not only mandated by law, but also

without public acceptance it will be impossible to build a disposal facility or initiate a

remediation project. The key then comes down to as to how effectively the scientific results

of the risk assessment process can be communicated to public and how an effective

partnership can be built with the local public.

4. RISK MANAGEMENT

Risk assessment is primarily a technical task that quantifies risk in terms of

individual or population doses, contaminant concentration levels in drinking water (or other

media), or probabilistic values for excess cancers or other serious health effects. In contrast,

risk management represents a complex judgement in which the risk assessment results are

used to arrive at decisions about remedial actions. Professional and management judgement

plays a vital role because the risk assessment is often based on potential exposure pathways

which may or may not exist.

The tendency to be overly conservative in making scenario or data assumptions needs

to be balanced through risk management decisions, especially where cost-effectiveness of the

project or remediation is concerned. It is necessary to evaluate the degree of risk reduction

versus the cost of an alternative for the remedial action. A comparison of risk computed for

a scenario with best-estimate values/assumptions versus conservative values/assumptions can

provide key input to risk management decisions. Similarly, an exposure pathways scenario

can be a possible case, a plausible case, or simply an upper-bound conservative case. In other

cases, where cleanup limits are derived based on risk assessment, it may be necessary to set

lower limits based on other factors, such as precedence (e.g., portions of the site or other sites

nearby may have been previously cleaned up to lower limits) or prior agreements with other

federal or state agencies (which may have set a lower limit). Risk management allows the

technical results to be used as a part of the complex decision-making process within the

concept of "reasonableness."



5. RISK PERCEPTION, RISK COMMUNICATION, AND PUBLIC ACCEPTANCE

People are much more conscious of risk in today's society. This is because of not only

the better education, advanced science and technology, but also because of the information

age we live in. News about disasters such as a tanker leaking oil on high seas, or a train

derailment with hazardous cargo are beamed into homes through the television medium

almost, instantly. Yet, there is no such thing as risk-free society or risk-free living. All

human activities carry some risk as does the lack of activity for that matter. The progress

in our society has brought in numerous small risks but overall the risk to life is much smaller

than the risk to life, say, a century ago. Proof of this is in the life expectancy that has

steadily increased from less than 50 years, a century ago, to over 70 years, today. Enhances

in medicine, electricity, and technology applications, in general, have led to a standard of

living that people enjoy today. It would be difficult to imagine that most people could live

without the amenities of today.

Focusing on radiation and radioactive materials, the subject of this lecture, the risks

related to these have commanded considerable public attention. Yet, it is easy to overlook

the benefits that have come from science and technology applications in this area. Nuclear

power plants are a major source of electricity for a number of countries, up to 75% in Fiance,

for example. Radiation therapy is used in the treatment of certain cancers. Radioisotopes

play an essential role in medical diagnosis. Many other applications are part of today's

living, such as, sterilization of medical products with radiation, radiation food processing, and

industrial uses of radioisotopes. Yet, for most part, public perception of radiation is the

danger that it will cause cancer and that radioisotopes are carcinogenic. It will be difficult

to find a community that will accept a radioactive waste disposal facLVity without a long and

drawn-out fight. "Not In My Backyard" syndrome has remained the rallying cry for every

community. There are misconceptions even with respect to chemical vs. radioactive waste

with the latter invoking more public fear, even though the facts are that unlike chemical

waste, the radionuclides decay and lose their radioactivity and toxicity with time. For

example, in low-level waste most radionuclides have half-lives less than 30 years. Similarly,

risk to human health and the environment is much more from the coal-fired power plants

that discharge sulfur dioxide than that from the nuclear power plants.



Public perception of risk is quite different from what scientists are used to. In

addition, perception of risk is normally subjective and therefore may vary greatly among

individuals. To a scientist, risk is defined as the combination of the likelihood of an event

and the magnitude of its consequences; and so it can be estimated mathematically.

Generally, the approach is probabilistic, and macro risks to critical group or population or a

hypothetical critical individual are denned A member of the general public, on the other

hand, looks at risk in a more personal way - "It has effect on myself, or my family or my

community". For many people risk is in absolute terms i.e., something is "safe" or "unsafe"

where as in reality it is the range between zero and certainty. Fear of continuing hazard

or fear of a catastrophic failure are probably the key elements of public opposition to any

radioactive waste disposal facility. Yet, all individuals accept risk daily in their life. For

example, driving, smoking, drinking, household chemicals, and many work related risks. One

way to compare these risks is in terms of life expectancy lost in days; for example, see

Table 1.

Table 1. Loss of Life Expectancy Due to Various Causes

Cause Davs

Cigarette smoking- male 2250
Heart disease 2100
Being 30% overweight 1300
Being a coal miner 1100
Cancer 980
20% overweight 900
Cigarette smoking - female 800
Stroke 520
Cigar smoking 330
Dangerous job - accidents 300
Pipe smoking 220
Motor vehicle accidents 207
Alcohol (U.S. Average) 130
Accidents in home 95
Homicide 90
Average job - accident 74
Job w/radiation exposure 40
Fire - burns 27
Firearms accidents 11
Natural radiation (BEIR) 8
Medical X-rays 6
Coffee 6

(Source: Adapted from "A Catalog of Risks" by B. Cohen and I-Sing Lee in Health
Physics, Vol. 36, No. 6, p. 720)



10

Canadian figures show that the greatest risk of injury or accidental death is from

automobiles. The risk of injury from an automobile accident is about 1 in 150 per year, and

the risk of death is about 1 in 8000 in Canada. The risk of fatality from various cavises in

Canada is shown in Table 2; these numbers are based on Ontario provincial and Canadian

federal statistics.

Table 2. Risk of Fatality from Various Causes in Canada

Type of * Individual Chance
Accidents Per year

Motor Vehicle 1 in 8,000
Falls 1 in 13,000
Fires 1 in 28,000
Pedestrians 1 in 30,000
Industrial Accidents 1 in 43,000
Accidents Poisoning 1 in 44,000
Drowning 1 in 46,000
Firearms 1 in 437,000
All Accidents 1 in 1,600

(Source: Canadian Nuclear Association publication Nuclear Power in Canada:
Questions and Answers, 1981)

To put the radiation risks in perspective, 1 mrem dose carries a cancer risk of

approximately 10'7. The annual public dose limit adopted by most agencies is 100 mrem to

an individual, which essentially means a risk of 10"5. For comparison, following activities also

have an approximately 10"5 risk:

• Smoking 14 cigarettes

• Living 2 years in Denver

• 10 chest X-rays

• Eating 100 peanut butter sandwiches

• Eating 1000 charcoal-broiled steaks

Also for comparison, risk estimates derived by Rogers & Associates Engineering

Corporation (see Lecture 4.3) show a maximum annual individual dose ranging from 3.4

mrem to 7.5 mrem for various types of below-ground disposal designs.
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In general it appears we are prepared voluntarily to engage in activities which

present much higher risks than those society accepts or imposes. Examples are driving cars,

skiing, hunting, smoking. Public also seems to accept, even though with unhappiness, the

natural risks, such as, tornadoes, hurricanes, earthquakes. Subjects of air pollution or

nuclear- power, on the other hand, elicit a sense of outrage from most people. To keep risks

of such varied activities or substances in perspective is the key; however, the missing Hnlr is

risk communication.

Attempts have been made to estimate risk versus benefit from various activities.

One evaluation suggests that individuals are willing to assume risks about 1,000 times

higher than society imposes for the same benefit.

Some fundamental facts need to be communicated to general public successfully:

• Safety regulations are much stricter for radioactive materials or radioactive

waste than for other dangerous substances.

• Harmful affects or risks from radiation or radioactive waste are better known

than practically all other harmful agents.

• Technologies for the safe management of low-level radioactive waste exist

today.

• Risk assessments for radioactive waste disposal are done with a fundamental

rule of "never to underestimate risk"; upper bound analyses with unlikely

uses of the site or unlikely failure scenarios are conducted to derive the

"worst case" risk estimate. To apply the same philosophy to everyday life

would mean that we will never drive a car or use house-hold chemicals.

The risk management process is not complete without risk communication. While

risk communication among technical people may be more or less straightforward (for

example, interagency dialogue), risk communication with the public remains quite elusive.

Under CERCLA, a number of community relation activities are required including the
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preparation of a community relations plan (based on interaction with community ieaders,

affected citizens, and concerned citizens) and an administrative record. Also, as noted earlier,

SARA Title III establishes a federal Community Right-To-Know Law. Of all the interactions

with the public during the course of the RI/FS process, perhaps the most difficult part is to

communicate to the public the results of the detailed analysis of the alternatives and the

reasons behind selection of the preferred alternative based on the risk assessment and other

factors.

The key areas where communicating risk to the public becomes most difficult is the

risk versus hazard, and the perception of the risk results (e.g., one predicted excess cancer

per 1 million people is too many from the public's point of view). Comparison with everyday

risks, such as driving an automobile (accident risk estimates) or flying in an airplane

(radiation dose received from cosmic rays) or living in high radiation background areas, can

help the public to understand the computed rk*k in everyday language. Risk versus hazard

needs to be explained to the public because people often focus on the hazard without

considering that they have to be exposed to a particular hazard to be at risk, and that many

scenarios are defined with overly conservative assumptions to estimate the upper-bound risk.

As an example, in the resident/farmer scenario, it may be assumed that an individual lives

on the contaminated site, grows his or her food at the site, raises cattle at the site, drinks

water from the site where contaminants have leached into water, etc. To be at risk from a

hazard, one has to be exposed to it through some pathways. In the discussion of reduction

of risk and the remediation alternatives for the site, the cost-effectiveness of the process must

also be communicated to the public. In remediating a contaminated site, reducing risk to

zero is not only not cost-effective, it is, for all practical purposes, impossible.

To avoid the perception of involuntary risk thrust upon them, the local public needs

to be involved throughout the development of a disposal facility or the remediation process

for a contaminated site. Public should be a partner in the decision-making process. Through

concerted efforts (fact sheets, information meetings, seminars, or workshops), technical

aspects of the risk assessment and risk management of the project can be successfully

communicated to the public.

It must be remembered that there is a large component of individual discretion
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involved in the selection of one's occupation, sports activities, and living environment (the

latter largely controls the probability of non-work related accidents). The presence of a

toxicant in community air, water, or food usually constitutes an involuntary risk. It is

important to distinguish between voluntary and involuntary risks. Most people would

consider that these are two entirely separate classes or risk. People usually assume they are

breathing risk-free air. Thus, the level of risk associated with breathing air, drinking water,

and eating food is expected by most people to be far less than the risks involved in, for

example, a career in forestry or mining, or professional sports.

It can be recognozed that many individuals and groups need a usable methodology

to understand the human health risks caused by toxicant exposure. Similarly, there is a need

for understandable metholodgy that can be shared by industrial hygienists, environmental,

occupational and public health professionals, toxicologists, epidemiologists, regulators,

community leaders, labor unions, and lawyers. Generally, the most interested parties do not

have the expertise to evaluate risk due to toxicant exposure. Furthermore, many of the

published treatments of risk assessment are confusing due to the mathematical nature of the

calculations. This can leave various parties suspicious of each other even though they may

let the "experts" arrive at some acceptable level of exposure for the general population or the

workers. Generally, public policy can not be based on a methodology that people can not

understand.

Some common problems in risk communication are:

• Too many acronyms

• Technical definitions/jargon

• Lack of "their" perspective

• Lack of meaningful comparative risks

• Inconsistency in information

• Cultivation of trust

• Presentation style

As an example let us look at the radiation dose versus health effects relationship.

Figure 2 shows how scientists look at or debate this relationship with various models fitted
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DOSE (REMS)

Figure 2. Some proposed models for how the effects of radiation vary with doses at low-
levels.
(Source: NRC Regulatory Guide 8.29)
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to the lower part of the curve where risks are low but there is uncertainty because of the lack

of data in the low dose range. Rather than talk about the linear and linear quadratic models,

the essence can be communicated by Figure 3 which is more easily understood by public. The

essence is to admit that even at low-levels of radiation there may be some risk from radiation

(Part B of Figure 3) and risk management philosophy is to keep such risks even from low-

levels of radiation as small as possible.

For successful communication skills, the following points are important.

• Comparison with risk from everyday activities

• Full community involvement in the project

• "Partnership"

• Fact sheets, information meetings, seminars, workshops

• Utilize the media that public uses everyday i.e., newspapers, radio, television

• Sensitivity to public concerns

• Cultivate trust

• In community relations efforts go beyond what is required by law

• Communicating importance of exposure in: Risk = fn (Hazard, Exposure)

• Providing community training and research help as necessary.

• Community involvement in decision making

• Cost benefit should be communicated to public

Risk communication is key to public's acceptance of a disposal facility and risk

communication is an ongoing process which must be practiced at every stage of the project,

from panning- of the project to final capping and closing the facility. Even if local public

accepts a disposal facility, the cost of the project may be affected by the public opinion and

acceptance; for example, how many extra safety barriers should be designed into the facility

to be overly conservative.

CASE STUDY

The importance of public participation and acceptance can be realized by looking at

the siting- process of virtually any waste disposal facility. As a case study we will look at
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Figure 3. Simplified figure showing the health effects resulting from radiation.
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Illinois' attempts at developing a low-level radioactive waste disposal facility.

Illinois produces relatively large quantity of low-level radioactive waste. In 1986,

for example Illinois produced almost 6,200 m3 (219,000 ft3) of radioactive waste and led all

states in quantity of waste produced. The bulk of this waste (79% by volume, 99% by

activity) was generated at the nuclear power plants. The states of three operating low-level

waste disposal sites (Barnwell, South Carolina, Beatty, Nevada, and Richland, Washington)

put the congress and the nation on notice in 1979 that they were no longer interested in

disposing of all of the nation's commercial low-level radioactive waste. This led to

congressional action. Under the 1980 Low-Level Radioactive Waste Policy Act, which was

amended in 1985, the states were required to form compacts or go alone and start developing

their facilities for such waste. The Illinois Low-level Radioactive Waste Management Act was

enacted in 1983 and the Illinois Department of Nuclear Safety (IDNS) was assigned the

responsibility to develop a disposal facility. Illinois is in partnership with the state of

Kentucky in the Central Midwest Compact Since Illinois produces almost all of the waste

(99%) in the compact it will host the disposal site.

The state had an ambitious site selection plan and schedule: selection of possible

sites by fall of 1987; selection of four site for intensive study by winter 87/88; selection of

facility site by winter 1990; site construction start 91/92; disposal facility was planned to be

open for accepting waste in 1993. It is 1993 and disposal site has not yet been

selected/accepted. In August 1987, the IDNS did a site screening survey and 21 counties

were identified for further studies. However, the Illinois act was amended in November 1987

that allowed a county to veto any site except those that are within 1.5 miles of a

municipality. By January 1988, 18 of the original 21 counties had passed anti-site

resolutions. Eventually, a site in Martinsville (within 1.5 mile of the city) was proposed by

the IDNS in January 1991. In June 1991, the Siting Commission held hearings on the

suitibility of the site at which other state agencies, contractors, and public interest groups

testified. In October 1992, the Commission unanimously rejected the Martinsville site; the

City of Martinsville filed an objection to the Commission's ruling. In December, 1992, the

state enacted further legistation that abolished the Commission and repealed the statutory

siting criteria. The IDNS was directed to recommend a new process for developing a

disposal facility. In March 1993, legistation changing the procedure for siting a low-level
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radioactive waste disposal facility was signed into law.

The state from the beginning, encouraged community involvement. It provided

technical assistance grants to communities where the potential sites were investigated; it

funded preparation of Community Handbook for Low-level Radioactive Waste; and conducted

an open site selection process. Early in the process the state also decided not to use the

simple shallow land burial process; rather advanced designs of disposal facilities are being

considered.

In its community relations endeavors the state also highlighted the economic

benefits to a community hosting a disposal facility. These included annual payments from

charges or special tax, property taxes on land and facilities, construction jobs during building

of the facility, permanent jobs at the facility, and training for local residents.

However, from the discussion above, the lesson is clear. Illinois' siting process which

was one time considered a model is back to square one after ninety million dollars in

expenditures.


