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The Precautionary Principle

Al Gore (and others before him) urge us to adopt an emergency tactic with regard to the environment, known as the Precautionary Principle.  This principle argues that some things are so important that you must do anything to save them, regardless of cost, and without waiting for a full analysis.  They say, “Better safe than sorry.”  We have dealt with national security that way. In Earth in the Balance, Gore says this worked so well, we should use it to protect the environment.  What could possibly justify any course of action or inaction, if it might lead to destruction of the environment?

Consider briefly how the Precautionary Principle actually works in practice.  During the Cold War, we put large numbers of people to work analyzing various improbable scenarios that might endanger the national security.  Once we came up with one, we didn’t worry too much about the effects of preventing it.  “Better safe than sorry.”  So we scrupulously analyzed the scenario that we then spared no effort to prevent.  But we gave little thought to the scenario that actually resulted.  We knew, for example, that the Afghan rebels were anti-communist, so we trained them in terrorist techniques and supported them in overthrowing the Soviet-backed government.  Then the scenario we didn’t bother to study ensued.  The terrorists we trained were Islamic fundamentalists, who turned on us the weapons and training we gave them, and bombed the World Trade Center and other strategic points.  

“Oops” is the usual reaction to watching the unexamined scenario unfold.  We have seen similar situations evolve as we applied the Precautionary Principle to the environment.  Dams endanger salmon, and the decaying vegetation they flood produces more carbon dioxide than the equivalent coal plant.  Windmills kill eagles and other rare birds.  Solar panels produce more toxic waste than nuclear, but with infinite half-life.  Making ethanol to replace gasoline burns up more fuel than it produces.  A clean-air gasoline additive pollutes the ground water.  A carbon tax is created, to encourage cleaner fuels; then the Energy Minister (UK) says “Of course we’ll apply the tax to nuclear, otherwise nuclear would have an unfair advantage over coal.”   Such examples are numerous and serious.  To ensure that we do no harm, we must put first things first.  We must not burn a village in order to save it.  

Hippocrates

I suggest that a good antidote to Gore’s advice is Hippocrates’.  Hippocrates warned physicians, “First: Do no harm!”  He did not think that doctors would intentionally harm their patients.  On the contrary, he was concerned that cautious doctors might pursue a particular health objective with such focused zeal that they fail to see that the patient is being harmed by other effects of the treatment.  It’s not lack of heart he’s addressing, it’s lack of perspective.  Hippocrates was probably not familiar with the old love song immortalized by Spike Jones:  “You always hurt the one you love, the one you shouldn’t hurt at all.”  You can try so hard to avoid one problem that you back right into another.  You can, despite your best intentions, hurt the one you love.  That is what we’re doing with radiation protection.

To avoid doing harm, we must evaluate the cost of presuming (as required by current radiation protection policy) that even sub-ambient doses of radiation are harmful.  Defenders of this premise concede that “few experimental studies and essentially no human data, can be said to prove, or even provide direct support, for the concept” (NCRP-121).  And there is a vast body of credible scientific evidence that flatly contradicts it.  The evidence shows that low-dose radiation is not harmful, and can in fact be beneficial.  In accordance with the Precautionary Principle, this evidence has never been refuted.  Policy-makers and advisors just dismiss it, with the argument that “we want to be cautious.”   But that is not a proper way to deal with reports written by credible scientists, published in peer-reviewed, mainstream journals, that reach unequivocal conclusions that flatly contradict existing policy.  Such reports should be openly and honestly evaluated by knowledgeable scientists with no conflict of interest.  If it is judged that the reports’ conclusions are not valid, the detailed rationale for so concluding must be spelled out and disseminated for review by the scientific community at large.  By ignoring this evidence and continually building unwarranted fear of radiation, we scare people away from life-saving medical procedures, pollution-free electricity generation, and many valuable commercial and industrial uses of radiation.  It’s time to look at the scientific evidence..

Since the radiation protection community has not been willing to do this, Radiation, Science & Health, Inc. (RSH) and others have taken the issue to court, charging that the US Environmental Protection Agency, in its latest rule that sets zero goals for each radioisotope, has been arbitrary and capricious in not basing its rule on “the best peer-reviewed scientific data,” as required by law. 

Application to Radiation

The Precautionary Principle “validates” virtually any number that can be calculated by multiplying a tiny radiation level by a large number of people.  For example, the US Department of Energy released a study of the effects of trucking shielded casks of radwaste across the country.  No individual would receive a significant radiation dose as the truck drove by.  Yet by adding all these trivial doses, the Department was able to conclude that 23 persons would die from radiation-induced cancer.  It is clearly impossible for any one person to die from a trivial dose just because others were irradiated.  Similarly, statements are repeatedly made that 20,000 or 30,000 people will die from the fallout from Chernobyl, nearly all of whom are in a large population trivially irradiated.  Swedes were warned to stay inside their houses and keep windows closed when the fallout came over.  But Professor Gunnar Walinder points out that each minute inside a typical Swedish house imposes a radiation dose from natural radon equal to many hours in the fallout.  Walinder, a colleague of the late Rolf Sievert, has characterized this misuse of science to create radiation phobia as “the greatest scientific scandal of the century.”

Radiophobic statements, made in many cases by authorities one should be able to trust, have serious consequences.  It has been reliably reported that about 100,000 additional, unnecessary abortions were performed downwind of Chernobyl in the year following the accident, presumably because women had been given reason to believe, falsely, that they might bear a “nuclear monster.”  The widespread stories of the fallout’s dreadful power caused a marked increase in the rate of suicides, alcoholism and depression.  Mammography centers report a disturbingly high number of women who refuse the procedure, fearing it will cause cancer.  A number of nuclear medicine facilities have been shut down, unable to cope with increasingly burdensome regulations and uncertainty as to handling and disposal requirements.  Such harmful consequences have not been taken into account in maintaining the falsely called “cautious” approach to regulating radiation. 

It’s time to force the policy-makers to look at the data.

“We’re Killing People”

The U.S. Secretary of Energy, on January 28, 2000, made the astonishing statement that workers in nuclear facilities were being killed by radiation and that the responsible scientists and officials have known this for decades, but covered it up.  “This is the first time that the government is acknowledging that people got cancer from radiation exposure in the plants.”  When pushed for an explanation, officials would point out that chemicals were also involved.  But that did not explain such gratuitous statements as the Department’s news release of July 1999, stating: “Radiation Induced Cancer.  We estimate that over the next 30 years, there will be between 250 and 700 radiation-induced cancers among DOE contractor employees, of which about 60% will result in death.”  This from the agency whose sole function is the promotion of nuclear energy; all regulatory responsibility having been given to the Nuclear Regulatory Commission.

Every knowledgeable scientist knows that this statement is flatly contradicted by the evidence, yet I could find no one willing to publicly challenge the statement.  Some private letters were written, and a few letters-to-editors (of which I saw none published).

This situation is not limited to the U.S.  Leonid Kuchma, the President of Ukraine, recently stated: “One in every 16 Ukrainians and millions of Russians and Belarussians still suffer health disorders as a result of the Chernobyl meltdown…Three million children require treatment as a result of the disaster…30,000 people have died as a result of the accident…poisoning a watershed that provides nine million Ukrainians with drinking water.”  Factually, the official UNSCEAR 2000 report concluded, after noting the thyroid cancers in children (a treatable condition): “Aside from this increase, there is no evidence of a major public health impact attributable to radiation exposure.” 

Some scientists have spoken out.  In Europe, notable examples are Zbigniew Jaworowski, Gunnar Walinder, Klaus Becker.  Their actions should be an inspiration to others.

The Role of the Public

Some scientists have taken the curious position that they will never publicly discuss the evidence for the beneficial effects of radiation, because “the public will never buy it.”  But why should we expect the public to deny what they’ve been told for decades about the mysterious and almost limitless ability of radiation to cause cancer?  The nuclear community is still repeating that repudiated myth.  Until we are willing to state, clearly and repeatedly, that we now have clear scientific evidence that low-dose radiation is not only harmless, but can be beneficial—until we state so publicly, we cannot expect the public to change its thinking.

Nuclear scientists bemoan that “we cannot get our message across to the public,” I assure them that they are fully successful in getting the message across.  Unfortunately, the message is still that no amount of radiation, down to zero, is harmless.  “One gamma ray, or alpha, can initiate a cancer (i.e. kill you).”  We have been unwilling to change that message.

Radiation Protection Policy and Practices

Our radiation policy affronts both science and common sense, for at least two major reasons.  First, because Nature itself provides a large and highly variable radiation background, from the ground beneath our feet and from the sky beyond our galaxy; from our food, water, air, and the very cells of our bodies. In fact, nature’s own radioactivity in many healthful mountain streams violate EPA’s regulations and would require “remediation treatment.”  Some places in Brazil, India, Iran, England and Finland, have much more natural radiation, yet people have lived healthily there for generations.

In this situation, trying to measure, account for, and reduce a tiny additional amount of man-made radiation that is far below and immersed in this variable natural background radiation is a fool’s game. The U.S. EPA says that 4 millirem (0.04 mSv) per year is the upper limit for radioactivity in water, and they would apply this equally to locations where the natural background is less than 100 millirem per year and to others where it is more than 800.  This is like saying that 4 gallons of water is enough to drown you, so whether you’re swimming in an 800-gallon pool, or in a 100-gallon pool, if I add 4 gallons, you must empty out that 4 gallons to be safe.  (“The four gallons you added may well be the very water that could drown you,” critics insist.  True, but silly.)

Hormesis: Life Strikes Back

The second fact that invalidates the notion that tiny amounts of radiation are hazardous is this: the response of living organisms to any assault, whether by radiation or by chemicals, bacteria, heat, or other imposed stressors, is to increase the effectiveness of the body’s innate defense systems.  This is called hormesis.  Vaccination against disease works that way.  So does exercise.  So do the deadly poisons in your vitamin pills.  selenium, chromium, manganese, boron—all these are extremely toxic at higher doses, yet are beneficial, even essential, at tolerable doses.  We should expect radiation to act the same way, and it does.

This fact was brought home at a meeting of toxicologists some years ago.  They were discussing thresholds for the heavy metals, which are very poisonous.  They wanted to provide plenty of safety margin, so the designated minimum toxicity levels kept drifting downward.  Then one of the scientists said with a grin, “You realize we are now talking about setting some toxicity levels below the Recommended Daily Allowance (RDA) for those minerals set by nutritionists.”  This was quickly agreed to be too low, but the problem got even muddier when it was recognized that nutritionists were urging that some of these RDAs were themselves too low.  “We’re calling toxic what nutritionists are calling deficient,” the toxicologists realized.  That is why biologists talk about “the nutrient/toxin continuum,” in line with the advice of Paracelsus in 1540: “Nothing is poison, but the dose makes it so.”  Biologists say that it is meaningless to say that a given substance is inherently a nutrient, a poison or a medicine.

The Truth is Not Enough

There have been recent discussions about experiments showing that a single alpha particle can damage the DNA in an isolated cell.  This sounds pretty serious.  It is true, but unimportant.  It has been known for a long time that if a particle or a ray hits a DNA molecule, it will damage it.  But the important fact is, that health effects like cancer are not the result of an additional damaged DNA—even a lethal dose of radiation produces far fewer damaged DNAs than are routinely being produced in the organism as a result of normal metabolism.  High dose radiation is damaging because it impairs the body’s protective mechanisms.  So the fact that low dose radiation may damage DNA is absolutely true, but unimportant.  The important fact is that low-dose radiation stimulates the body’s defenses, resulting in fewer unrepaired or misrepaired DNAs, rather than more.

Truth, while necessary, may not always be sufficient.  That’s why witnesses must swear to tell “the truth, the whole truth and nothing but the truth.”  It might be misleading to report, “The captain was sober today.”  A simple example is shown on the Dihydrogen Monoxide website, www.DHMO.org/truth.  Although this site makes some highly alarming statements, it states nothing but scientific truth.  It notes that

Dihydrogen monoxide:

· is also known as hydroxyl acid, and is the major component of acid rain.

· contributes to the Greenhouse Effect.

· may cause severe burns.

· contributes to the erosion of our natural landscape.

· accelerates corrosion and rusting of many metals.

· may cause electrical failures and decreased effectiveness of car brakes.

· has been found in excised tumors of terminal cancer patients.

On the basis of these and other disturbing facts, all scientifically verifiable, the site urges citizens to write their representatives to ban this prevalent hazard.  Those of you who know this substance by its more common name may feel that additional facts must be considered.

Ralph Nader, who crusades as a truth-seeker, once debated Ralph Lapp, the radiation pioneer.  Nader said, “One pound of plutonium is enough to kill every man, woman and child on earth.”  Now, he was wrong by three orders of magnitude: one pound could kill only five million at most, not five billion, people.  But suppose he had said it correctly—he would have spoken a truth.  And with hundreds of thousands of pounds of plutonium in the world, his statement sounds devastating.  How can one respond to such an terrifying charge?  Lapp responded simply, “So is a pound of air, Ralph.”  Another truth.  But how can that be? Fresh air is the very breath of life.  How could it harm us?  And plutonium, we are told, is “the most lethal substance known.”  (An untruth.  There are many substances more toxic, spoonful for spoonful, than plutonium.  There are pesticides as toxic as plutonium that we spread in tonnage lots around our food crops.)  Lapp explained.  “The only way plutonium could kill so many people is if a trained medical technician were to line up five million people and inject just a lethal amount—no more, no less—into exactly the right place in the body, in the precise form in which it is most harmful.  Then we would have to protect all those people for several decades, against the other hazards that would normally kill them, until the plutonium-caused cancer caught up with them—which it might or might not.  The same technician could inject a small bubble of air in just the right place in the bloodstream, and the resultant death would occur quite quickly.”  Both Ralphs had spoken “truth,” but for the same reason that we don’t fear death from fresh air, no single individual has ever been found to have died from plutonium poisoning, though it’s been handled in tonnage lots for half a century.  Both statements were true, but only in a trivial way.  In the practical, rough-and-tumble world we all live in, these “true statements” are wholly misleading.

Why is this Issue Still Unresolved?

A large number of persons and organizations have built their incomes and their reputations on researching, protecting against, and dealing with the health effects of low-dose radiation.  If our current policy on radiation protection were to change so that many of these efforts could no longer be justified, that situation could be endangered.  Most of us are reluctant to charge our colleagues with unworthy motivations, but certain facts must be faced:

· Credible scientific evidence contradicts the premise that low-dose radiation is harmful. 

· This evidence has been published and formally presented to policy-makers.

· The evidence has not been scientifically challenged, just dismissed or ignored.

In this situation, it is increasingly difficult to get competent scientists to propose research or data-evaluation programs, or to submit comments to advisory or policy-making groups that would help resolve this discrepancy.  They say from experience that such efforts are not rewarded.  They consider Tolstoy’s observation relevant to this issue:

I know that most men, even those who are clever and capable of understanding the most difficult scientific, mathematical or philosophical problems, can seldom discern even the most obvious truth if it be such as obliges them to admit the falsity of conclusions they have formed perhaps with much difficulty—conclusions of which they are proud, which they have taught to others, and on which they have built their lives

.Scientists are seldom eager to ask lawyers to resolve their differences.  But the law does offer an important advantage over science:  It provides a forum where two advocates can face each other and state their respective cases. This tends to produce answers, where scientists might wrangle over a question for decade, without even getting a proper discussion between the parties.  Scientists’ envy of the lawyers’ milieu has even led to suggestions for a “Science Court.”

To this end, Radiation, Science & Health, Inc. and others are suing the U.S. EPA over its December 7, 2000, Rule on radioactivity in primary drinking water.  We charge that in ignoring the best and most relevant peer-reviewed scientific evidence, EPA is evading its duty under the law, and is acting arbitrarily and capriciously.  The Federal Court, in reviewing the history and the evidence, can agree and strike down the EPA’s use of the LNT premise for low-dose radiation, and void the rules based on it.  The Court has done this in similar cases, not involving radiation, such as the health effects of second-hand smoke, and of small amounts of chloroform in water.

It has been established that such findings by the Court do not amount to a scientific judgment on its part, but merely a legal judgment that the EPA has not followed the required procedures properly.  But such a ruling would presumably require an open examination of how current radiation protection standards and procedures are developed and applied, both within the U.S. and ultimately throughout the world.  This could finally lead to a resolution of the indefensible discrepancy between policy and the scientific data.
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