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Risk Assessment & Environmental Decision Making

By Dr Rick Leah

What is Risk Assessment?

Are there problems with it?

Ethics?

What are the alternatives?

Hazard and risk: problems with terminology

One of the difficulties with the concept of risk is that it relates to common experiences for which a language has been developed across a diverse range of disciplines and activities.

hazard - a property or situation that in particular circumstances could lead to harm. 

risk - a combination of the probability, or frequency, of occurrence of a defined hazard and the magnitude of the consequences of the occurrence. 

A complicating issue for environmental risk assessment :

What constitutes harm to the environment? 

STEP 1: HAZARD IDENTIFICATION.

This step is supposed to estimate chemical damage from 

· acute (single dose), 

· subchronic (a few doses), or 

· chronic exposures for each possible toxic endpoint. 

Toxic "endpoints" include cancer, damage to organs (liver, kidney, heart, etc.), developmental disorders, damage to the immune system, central nervous system, reproductive system, and genes. 

Because organisms (whether hamsters or people) react differently at different stages of development, particularly while in the womb, dozens of "endpoints" must be considered. In actual practice, most endpoints are simply ignored. 

STEP 2: DOSE-RESPONSE ASSESSMENT.

Dose-response assessment means determining what damage, and to which bodily systems, will occur as the dose of a chemical increases. 

In general, greater dose leads to greater effect. 

Usually assessing dose-response for a chemical requires estimating ("extrapolating") from data about laboratory animals, who have been given high doses, to effects in humans who typically receive low doses from environmental exposures. There are many different ways of "extrapolating" from high-dose animal data down to low-dose human estimates. 

STEP 3: EXPOSURE ASSESSMENT.

Exposure assessment tries, or should try, to determine how much of a chemical is absorbed from all sources. 

Example: if the chemical is a pesticide, exposures might occur through 

· food, 

· water, 

· air, 

· skin, 

Home and occupational uses need to be considered. 

STEP 4: RISK CHARACTERIZATION.

Ideally, risk characterization takes information from 

· hazard assessment, 

· dose-response assessment, 

· exposure assessment, 

then adds information about the characteristics of the affected population -- How old are they? Are they generally malnourished? Overweight? -- and combines it all together to determine an estimate of hazard (called "risk"). 

Hazard (called "risk") is expressed as a probability of a particular kind of harm to a specified group of people during a stated period of time. 

For example

a typical estimate of "risk" might be expressed this way: 

A particular group of people is expected to endure one additional cancer for every 100,000 people, over and above the normal risk of cancer, as a result of chronic exposure to some toxic chemical in their drinking water during their lifetimes of 70 years. 

Associated Questions of Ethics

The Institute of Professional Environmental Practice (IPEP) 

in the United States. 

IPEP is the independent, not-for-profit certifying body for the "Qualified Environmental Professional" (QEP) program. 

I will: 

· Practice my profession only to the extent of my personal expertise; 

· Maintain my personal proficiency through continuing education and professional development; 

· Comply with applicable statutes, regulations, and standards; 

· Strive to protect and enhance human health and the environment; 

· Contribute to the development of other professionals; and 

· Conduct my professional affairs in a manner that reflects the highest moral character. 

Alternative views:

RISK ASSESSMENT IS INHERENTLY MISLEADING:

There are no agreed method for assessing nervous system damage, immune system damage, or damage to the genes

There is no practical way to evaluate the effects of exposure to several chemicals simultaneously. 

Because everyone in the real world is exposed to multiple chemicals simultaneously, risk assessment is never describing the real world

Risk assessment pretends to determine "safe" levels of exposure to poisons, but in fact it cannot do any such thing. Therefore, risk assessment provides false assurances of safety while allowing damage to occur. 

RELIANCE ON RISK ASSESSMENT HARMS DEMOCRACY:

Because risk assessment is a mathematical technique, most people cannot understand, or participate in, risk assessments. 

Therefore, most people are excluded from the process. 

A BETTER WAY OF MAKING DECISIONS IS AVAILABLE:

We could employ a decision-making technique that was described in the US National Environmental Policy Act (NEPA) of 1969, a federal law. 

NEPA requires that, before certain decisions can be made:

All reasonable alternatives must be examined. 

If this approach is taken, then the public can get involved in describing and discussing all reasonable alternatives. 

In such a process, all viewpoints can be aired. 

Cultural values, historical perspectives, and local concerns can all be brought into the decision, along with issues of technology, costs, and benefits. 

People can look at all the alternatives and can decide which one they prefer. 

The process of thinking about alternatives is healthy for a community -- it helps people visualize the future that they want for themselves and their children. 

Risk assessment suppresses such discussions. 

NO RISK IS ACCEPTABLE IF IT IS AVOIDABLE:

When people are examining a full range of alternatives, they have an opportunity to apply the principle that, "No risk is acceptable if it is avoidable." 

However, when people are merely doing a risk assessment, this principle cannot come into play. 

A risk assessment never reaches the conclusion that a risk is avoidable because risk assessment NEVER asks whether a particular risk can be avoided. 

Risk Assessment and Benefits:

Costs and benefits need to be compared

Examples:

Nuclear Power

Incineration – Dioxins
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