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The Early Years:  The Rochester Committee for Radiation Information 

Survival after Nuclear Attack

by Thomas A. Fink

Historians teach that what may purport to be history may only be the recollections of the author. With apologies to all who contributed, I present my early recollections of the Rochester Committee for Scientific Information. 

The 60's were a dynamic and somewhat frightening decade in American history. We started the decade with the words of President Kennedy challenging us to do whatever might be necessary to preserve our country’s ideology and liberty. The decade saw the civil rights movement, environmental movement, student protests, growth of the use of drugs and a generation that can be best remembered by Woodstock and Haight-Ashbury. 

The scientists who formed the Rochester Committee were inspired not by Jack Kennedy's challenging words, but by the words of Presidential Candidate Adlei Stevenson, who advocated talking sense to the American people, and the inspiring insights of Rachel Carlson in her book Silent Spring. 

These were the days of atmospheric testing of atomic weapons and the rush to make bigger and better atomic bombs in both Moscow and Washington. Some scientists organized to challenge the policy of our government and to advocate the elimination of atomic weapons. Scientists represented by the organization SANE took positions on issues and tried to convince the public to follow their lead. 

The Scientific Information movement was founded on the concept that it was the responsibility of scientists to publish their information and not to advocate for any particular position. This movement was begun by a group of scientists, most of whom were professors at Washington University at St. Louis and were led by Professor Barry Commoner, a noted biologist. The theory was that it is up to the public to make up their minds about public policy, but that they should do so only when properly informed. This philosophy was adopted by the Rochester Committee for Scientific Information at its inception. 

The Rochester group was started during the fall of 1959 by scientists, most of whom came from the University of Rochester. The first chair of the group was Rabbi Herbert Bronstein of Temple B'Rith Kodesh. The group was formed around an exciting project to collect baby teeth and to analyze the teeth to determine whether Strontium 90 was concentrating in young children as a result of the atmospheric testing of atomic weapons. The scientific arm of the committee was led by Dr. William Neuman, distinguished Professor of Radiation Biology at the University of Rochester; and Dr. Stanley M. Rogoff, an M.D. and head of the Division of Diagnostic Radiation at the University of Rochester Strong Memorial Hospital. Rabbi Bronstein was succeeded by Reverend Carl Westman, with Professor Thomas Punnett playing a leading role as coordinator with early Steering Committee members: Professor of Economics Richard Rosett (presently head of the Business School at RIT); Professor of History Ted Bluhm; and Thomas A. Fink, who gave legal back-up and encouragement. The motivation to keep the group going after the baby tooth survey turned out not to be feasible was the joy of listening to the scientists during the monthly meetings.

Although the committee continued to meet, it was unable to find direction as to how the committee could add to the body of scientific knowledge and assist in informing the public on the dangers of nuclear testing. The committee did formalize its organization by adopting by-laws in September 1961. The committee was called the Rochester Committee for Radiation Information. The Rochester Committee joined a national organization of similar information groups that was called the Scientists Institute for Public Information. At SIPI's meetings one could rub elbows with Professor Rene Dubois, a Nobel Prize winner; Margaret Meade, the famed anthropologist; Professor Barry Commoner; and other distinguished, internationally known scientists. 

The opportunity for the Rochester Committee's productivity in the field came with the published report called “Survival in a Nuclear Attack, Plan for Protection from a Radioactive Fallout.” The report, known as the Rockefeller Report because it was reported to then Governor Nelson Rockefeller, advocated the building of fallout shelters around the state and suggested that each individual family should have a fallout shelter in its basement. The recommendation was that food and other necessities should be stocked for a two-week period. Once the two weeks had ended, family members would leave the shelter to go to community food warehouses where additional food would be obtained. The conclusion of the report is that these methods for civil defense could protect the bulk of the civil population in case of nuclear war. The acceptance of the Rockefeller Report would assist in continuing the theory that nuclear war could be waged without the destruction of the American population.

A member of the Rochester Radiation Committee, Neal Rothman, a mathematician at the University of  Rochester, got curious about the statistics in the report and ran them through his computer (a not so familiar word in 1962). Professor Rothman found that, as a result of the amount of radioactive materials in the atmosphere after a nuclear explosion, when the family member came out of the fallout shelter after two weeks and started to go to the food warehouse, he would be immediately killed by the radiation, leaving the family without food or water.

The fact that the published author’s work was so shoddy was a surprise even to the scientists of the Rochester Committee. The statistics prepared by Professor Rothman were put into the first report ever issued by the Rochester Committee. The report was prepared by Professor Everett Hafner, later a president of the Scientific Committee, with assistance from Dr. George Berg, a biologist at the University of Rochester Medical Center who ultimately became a leader of the Scientific Committee in the 70's and 80's. The report was sent to Dr. Herman E. Hilleboe, who was Commissioner of Health for the State of New York. It was the hope of the Committee that Dr. Hilleboe would have his scientists re-examine the Rockefeller Report. Instead, Dr. Hilleboe attempted to diffuse the critical nature of the report by describing what the Rochester Committee's report had not done. A dialogue continued through the early part of 1963 with the Rochester Committee report being widely disseminated throughout the state.

This report was followed on March 1, 1963 by a bulletin analyzing the report on Civil Defense created by the Rochester Board of Education. The 1963 report criticized the attempt to demonstrate that the Civil Defense program would protect school children. The report concluded that “under the circumstances of the report, the fallout shelter in the Rochester area schools would be practically useless. The flying glass and debris problems mentioned in the School Board report would exist as far as 22 miles away.” The conclusion was, “It is our opinion that the program presented to the Board of Education provides inadequate protection in any type of attack which would be a significant threat to the Rochester area. The School Board should recognize that any effective program will require a more careful study and the expenditure of a large sum of money.” The report was presented by Professor Thomas Punnett, Thomas Fink, and Professor George Berg for the Committee.

The Rochester Committee for Radiation Information continued to focus on the effect of atmospheric testing until the test ban treaty was enacted in 1963. The members of the Committee were proud to have played a small part in the educational effort that finally convinced the governments of the Soviet Union and the United States to approve the test ban treaty banning for all time the atmospheric testing of atomic weapons. 

Licensing of Ginna Nuclear Power Plant

by Herman Forest

Although the plant was already in operation, a change of federal regulations in 1973 required that the Rochester Gas and Electric Company apply for a full-term operating license for its nuclear power plant on Lake Ontario in Wayne County. 

The federal procedures stated that local organizations could apply for standing as “Intervenors” before the Nuclear Regulatory Commission, which had inherited authority from the Atomic Energy Commission. Only RCSI was approved as an Intervenor in Rochester. Approval gave the privilege of calling on NRC staff for information. RCSI asked for two categories of scientist, and they actually came to Rochester to answer our questions. It developed that the federal regulators wanted the Intervenors to negotiate with the applicant. This is roughly parallel to the labor laws that require “negotiations in good faith.” As professional negotiators know well, negotiations are realistic only when the parties are of about the same strength. Fundamentally, we had been helped toward equal strength as well as legal standing.

Even so, it was necessary to establish psychological equality at meetings. As we anticipated, the company tried to browbeat us; when they pounded the table, so did we. They also brought in their experts, who soon realized they were outweighed. They were never called back, and RCSI and RG&E began to talk seriously of what the important concerns were of operating a nuclear power plant. 

It did not take long to dismiss the first potential harm we could think of, thermal pollution, and we told RG&E that at our first meeting.

An issue we had not even imagined proved material—internal security. RCSI was fortunate to have the head of Kodak’s security system as its chief resource, and the advice was gladly accepted. Perhaps the greatest surprise was to find that the State disaster planning was deficient—not RG&E’s fault, but desperately in need of correction. We were able to satisfy ourselves that the plant design and its radiation safeguards were adequate.

Then we turned to the question of nuclear waste disposal, by then working as one group. George Berg enlivened the topic by offering a fictional scenario: “We are a gang of robbers intent on stealing nuclear waste. We are smart, mean, and we move fast.” Could “we” successfully hijack or wreck a train carrying waste under the present procedure of hauling and monitoring? Again, security.

It ended amicably enough, as the NRC ideally wished. We presented a list of changes for RG&E to make (a lot depended on the State, also), they accepted, and we withdrew as Intervenors, eliminating the need for any further hearings, arguments, government action, etc. RG&E received its license. It had been six months of tough work for RCSI negotiators. 

Safe Use of Atomic Energy

George G. Berg 

The Rochester Committee for Radiation Information (RCRI) and its successor the Rochester Committee for Scientific Information (RCSI) took an active part in shaping the policies of New York State towards both the warlike hazards and the peaceful management of atomic power. The projects dealt, in order, with (1) the atmospheric tests of atomic bombs, (2) civil defense against an atomic war, (3) electric power from atomic power plants, (4) managing atomic industry accidents, (5) recycling spent atomic fuel, and (6) storing radioactive waste materials. We addressed these problems as they came up in Western New York close to Rochester, but what was done about them had statewide and national implications. I could outline my recollections of five successful actions and stop there. Regrettably, I will also have to show how success can turn into failure, when prejudice and fear prevail over scientific information in shaping local and national policies. 

On the road to atomic disarmament 

The story of the Rochester Committee for Radiation Information is told in the preceding section by Tom Fink. Olga (my wife) and I were invited in 1961 to join the founding members of RCRI by our friend Everett Hafner of the faculty of Physics. I was already a member of the Federation of American Scientists (FAS), an organization founded to foster atomic disarmament and peace by the scientists who built the atom bomb. The USA, the Soviet Union, and later France and China were busy at that time flexing their muscles by exploding bigger and dirtier atomic bombs at testing grounds, and there was a need to inform the public that it was not a harmless game. Barry Commoner at St. Louis thought of the one piece of evidence that would sway American public opinion. He told mothers “your children are contaminated with radioactive Strontium-90, I measured it in the milk teeth they shed.” A series of  “Radiation Primers” (RCSI Bulletins No. 91, in 1963, and No. 92, in 1964) informed the public in Rochester about what was meant by “radioactive,” how people became contaminated by fallout, and what official steps were taken to control radioactive contamination. We did not get the facilities to test milk teeth in Rochester, but Bulletin No. 89 by Dave Wilson explained how costly it would be to clean the radioactive strontium out of milk. These activities helped to lay the groundwork for public concern with fallout and radioactive contamination. It was the tide of public concern that forced the governments of great powers to stop tests of atomic weapons by explosions in the atmosphere, and thirty years later to start dismantling atomic warheads. 

Rochester had unique resources for understanding the hazards of fallout. During World War II, the University of Rochester Atomic Energy Project (AEP) was a branch of the Manhattan Project. The AEP was charged to find out how to work safely with radioactive isotopes, and to set the occupational standards for the production of atomic explosives and fuels. The work was then top secret. When the war was over, the organization came under the authority of the new Atomic Energy Commission, and the scientists at the AEP led by Dr. Harold Hodge acted to remove the secrecy. They published a detailed, multi-volume manual of the properties and health risks of all the isotopes related to atomic power. In this one move, radioactive isotopes were raised from the most obscure to the best understood toxic substances, at least in so far as the relation of exposures to doses.

Back in 1955, my first appointment at the University of Rochester was at the AEP, which was to become the Department of Radiation Biology and Biophysics at the School of Medicine. I used to visit the Alpha Laboratory, where large amounts of radioactive isotopes were still used in experiments, but the procedures were so clean that all radioactive materials left the laboratory safely sealed in steel cans. Sensitive instruments were in place to detect any leaks of radioactivity. I recall one time when the alarms went off because the instruments sniffed out a doctor who came in from the hospital, where he just finished giving a dose of radioactive iodine to a patient. For me, this was a lesson that radioactive materials advertise their own presence, and this helps to use them in ways that are clean and safe. 

How not to shelter from atomic bombs
The Defense Department proposed a national program of building bomb shelters as a part of the arms race, but this was rejected by Congress. At that point, Governor Nelson Rockefeller convened an expert advisory committee in New York State to look at the problem of survival in an atomic war. The committee reported that lives could be saved by an affordable program, in which every private home should be outfitted with an underground cellar equipped with a filtered air supply and enough food, water, electricity and furnishings for two weeks of confinement for the family. Spaces in public buildings such as schools could also be outfitted so they could be converted quickly into shelters. Two weeks, according to the Report, would be the time required for most of the radioactivity to decay, so that people could come out of shelters and look for provisions. How long they could stay out would depend on how badly the locality was still contaminated. The Rockefeller Report was presented to the public in 1962 and was followed by public meetings with State Civil Defense officials. Tom Fink (in the preceding chapter) described the actions taken by the RCRI. We published a report on survival in the family shelters (in 1962), and a Bulletin on survival in public shelters (News Release No. 90, 1964). As we saw it, if a family in its shelter did survive the two weeks of hot fallout, then in most cases the family would still not be able to make it through the rest of the month. The shelters in schools would be practically useless. We presented the RCRI position to the head of the New York State Department of Health, but Dr. Hilleboe was not interested. We also spoke at public meetings called by State Civil Defense; I recall asking the Civil Defense representative to picture what we would face, two weeks after the bombs fell, on coming out of our fallout shelters. He said, “I would not want to live through that.” 

When the RCRI submitted our criticism of fallout shelters to the Commissioner of Health of New York State, I was called into the office of my Head of Department at the School of Medicine, Professor Harry Blair. Dr. Blair was a veteran of the Atomic Energy Project, and a leading expert on health hazards of radioactive isotopes: he created the Blair  Equations relating repeated doses to effects. He was also one of the authors of the  Rockefeller Report on fallout shelters. He asked me where I got my information. I was embarrassed to realize that he was asking if I thought that I knew more about the subject than he did. Fortunately, I learned the answer from the same Everett Hafner who had invited me to the RCRI. We did not know more than Dr. Blair. As a matter of fact, we got most of the hard facts in our report directly from the Rockefeller Report. We just used them to answer a different question. The Rockefeller Report said, correctly, that some lives would be saved by the proposed shelters. We dealt with the question of what would happen to the survivors. Dr. Blair acted in the best of the academic tradition. He did not fire me, he did not forbid me to meddle with atomic power, and some years later I progressed to the point of giving lectures in the course on Radiation Biology. 

By the spring of 1964 New York State stopped promoting home shelters (the few that had already been built became useful as storage spaces), and a test ban treaty was signed by the USA and the Soviet Union. The Board of Directors of RCRI responded by adopting a broader environmental mission and a new name, the Rochester Committee for Scientific Information (RCSI). This story is told by Tom Fink in the chapter on Cleaning Up the Waters. The RCSI continued paying attention to atomic power, but now its interest shifted to the environmental impact of peaceful uses. The Committee began numbering its bulletins sequentially and integrated RCRI reports into the numbering system.

Electrical energy from a clean atomic power plant
Converting atomic power to peacetime uses was a priority set by President Eisenhower. In 1958, the Rochester Gas and Electric Company (RG&E) announced that it would build an atomic power plant on Lake Ontario at Brookwood in Wayne County, and held informational meetings for the residents of the neighborhood. The plans were approved by the Atomic Energy Commission in 1964. The new R.E. Ginna atomic power plant was investigated by the RCSI: regulation by New York State was reported by Graham Cox (Bulletin No. 65, 1970), engineering plans were checked by Dr. Robert E. Lee, an engineer on the faculty of the Rochester Institute of Technology, biological impacts of drawing water from and releasing heated water into Lake Ontario were checked by Dr. Herman Forest of SUNY at Geneseo, and I looked at releases of radioactive waste products. RCSI concluded that the power plant would not pollute the neighborhood or the lake as long as it ran as designed. The design appeared reliable because the plant used the best available technology (Bulletin No. 108, 1971, by R. E. Lee). In the same period, RCSI did not approve of tentative proposals to site other atomic power plants on the much smaller Finger Lakes (Bulletin No. 50, 1969 by H.S. Forest and Bulletin No. 64, 1970 by R.T. Oglesby).

RG&E made an effort to communicate with the public in the neighborhood of the R.E. Ginna plant. An exhibit hall next to the plant (the Brookwood Science Information Center) displayed and explained the design and operation of the atomic power plant to visitors, and schools were invited to bring classes to the exhibit. The plant itself was equipped to detect leaks of radioactive materials and the New York State Department of Environmental Conservation had a Bureau of Radiation which independently tested air and water near the plant and published the results. The most sensitive test used milk from a herd of cows kept downwind from the plant: if traces of radioactive iodine escaped into the air, the isotope would settle on the grass and become concentrated and detectable in the cows' milk. RCSI advised the neighbors of the plant to keep track of these tests, and we made sure that up-to-date records were available in the local public library. 

In 1969, the Rochester area offered a unique example of constructive cooperation between the local environmental organization and the management of the local atomic power plant. This success can be credited in large part to Herman Forest. During his turn as president of the RCSI, Herman went right to the top and arranged a meeting with Francis Drake, Jr., the Chairman of the Board of Rochester Gas and Electric Co. The RCSI team working on atomic power and water pollution was invited to the office of Mr. Drake (RCSI Bulletin No.  58, 1969, by G. Berg, H. Forest, H. Huddle, R. Lee and G. Pike ). It was at that meeting, which included staff of the Ginna plant and consultants, that I heard Mr. Drake instruct his engineers and managers to make available to the RCSI any information we asked for. After that, we had the cooperation of the Ginna chief of security and the head engineer, Mr. Arthur. 

The Ginna plant was running under a provisional operating license from the Atomic Energy Commission. In 1973, the AEC published a Final Environmental Statement for the plant and was considering an application of RG&E for a full-term operating license. The AEC also approved RCSI's application to intervene in the proceedings. This gave us official standing to negotiate with RG&E, and in March of 1974 RG&E and RCSI filed an agreement (signed on behalf of the RCSI by Robert E. Lee, President). It spelled out ways of monitoring the biological effects of plant operation on Lake Ontario, of preserving the low human population density near the plant, of keeping neighboring units of local government and the RCSI informed about the operation of the plant, and of informing state police about shipments of radioactive materials. We discussed, but had to leave open, the problem of emergency plans for accidents, because this fell under the authority of the State of New York. 

Preparing for atomic power accidents

What would happen in case of an accident that released radioactive pollutants from the plant? The official answer was provided by New York State in the form of an emergency management plan for the R.E. Ginna site. Here my wartime training proved helpful. I had been trained in military intelligence, which is the craft of anticipating what may go wrong in an emergency. In that light, it was clear to me that the State plan was not designed to protect the public from exposure to atomic radiation. Rather, it was designed to protect the status of officials in the State hierarchy. The result would have been that decisions about coping with an accident would be made too late, by high officials unfamiliar with local conditions. This is, of course, a classic prescription for a blunder in a hazardous situation, whether military or civilian. I drafted a bulletin to say that much, and to suggest better ways of coping with an emergency. At that point RCSI found itself in a new position: our problem was not with the managers of an atomic power plant, but rather with State officials in charge of emergencies. 

Our experience with the controversy about fallout shelters taught us how difficult it would be to gain the attention of State officials. This time, RCSI's position was strengthened because we still had the status of intervenor before the Nuclear Regulatory Commission (NRC). The NRC was created in mid-1974 to take over the Atomic Energy Commission's responsibilities for licensing and safety of civilian atomic power. An opportunity opened when NRC scheduled a hearing on RG&E's application for a full-term operating license. Three of us drove to the hearing: Robert Lee, myself, and Warren Rosenbaum, who had taken over as RCSI's volunteer legal advisor. We proposed improved procedures for control of accidents at the atomic power plant (RCSI Bulletin No. 197, April 1976, by G. G. Berg, R.E. Lee and W. Rosenbaum) and we negotiated with key State officials who were present. The changes we asked for were accepted, with the understanding that it would take time to rewrite the State rules and the Ginna plant manuals.   

It is remarkable what a good lawyer can do. Warren Rosenbaum's well timed remark, in the morning that we were prepared to stay with this problem for as long as it took moved State officials to take us seriously. Mr. Smith, the official in charge of New York State's emergency preparedness, invited us to join his team for lunch, we came to an understanding, and we entered the mutually agreed conditions for a new emergency preparedness plan into the official record at the start of the afternoon session. Warren did not give a clue that our team could not have stayed around much after 2 p.m. 

The new New York State emergency plan was approved by the NRC and published in 1977 (as reported in RCSI Bulletin No. 210 by Warren Rosenbaum). The complete emergency plans for the Ginna site were ready in 1979, when Warren was the president of RCSI. Here is a quote from his Note to Members: “Under the agreement reached between RCSI and RG&E in the licensing proceedings, RG&E agreed to publish a summary of the utility, state and local emergency plans and procedures designed to deal with the event of a radiation emergency at Ginna and to distribute a summary to all officials in potentially affected areas...the enclosed summary is therefore our final step in RCSI's intervention in the licensing of Ginna.” 

What RCSI worked for and eventually got was an emergency plan that assured prompt action by locally knowledgeable people. Two command posts were set up. The one in the Ginna plant was charged with containing a radioactive spill and tracking any escaped radioactive matter. The one outside was manned by County and RG&E officials and had the authority to control traffic and evacuate neighborhoods at risk of fallout. Arrangements were made to make sure that competent people showed up at the command posts as soon as an accident happened, that they had immediate access to needed information, and that their orders were followed. RCSI presented the new plans to members and the public at a meeting held at the Rochester Institute of Technology, with a representative of the NRC in attendance. 

A couple of years later, the cooling system of the Ginna plant sprang a leak, and the emergency plan was put into action. I was invited to represent the RCSI at a live coverage of the event from a TV news room. As information came in from the command posts it became clear that the leaking water had only a trace of radioactive contamination, that even this small amount was readily tracked with radiation detection equipment, and that none of it spread beyond the plant fence. The tone of the TV coverage switched from a potential scare story to a presentation of the way to manage an emergency. Still later, the Federal Emergency Management Agency encouraged local governments to set up emergency centers for all kinds of accidents, including chemical plant explosions and spills of transported poisons, and the experience at Ginna became a model for the center in Monroe County. 

Reprocessing nuclear fuel 

New York State has no sources of fossil fuel, no uranium ore, and its only indigenous source of electrical energy is the half-share of hydropower from Niagara Falls. Governor Rockefeller proposed to move the state toward energy independence by installing a nuclear fuel reprocessing plant. The project would also fill another need, providing a site to dispose of low level radioactive wastes, such as tracers used in medicine and in research. The chosen location was at West Valley, south of Buffalo. I traveled to West Valley to represent the Rochester Committee for Radiation Information when the project was introduced at a meeting with residents of the area. The location was good, in a sparsely populated area with favorable geology. The project was technically feasible and potentially useful in providing recycled atomic fuel and local jobs, as well as a place to store various radioactive wastes from hospitals and laboratories. The difficulty came from radioactive waste products of the atomic reaction that had to be disposed of in recovering usable fuel. The plans for the operation included special storage for high level radioactive wastes and arrangements to monitor and report radioactive contamination inside and outside the plant. I advised the people in the audience that a properly run plant would not harm its neighbors, but they would need to keep track of the environmental reports to make sure that the hot radioactive wastes of reprocessing were contained out of harm's way.

The Nuclear Fuel Services plant went into operation in 1966. It was located on the shore of Buttermilk Creek where it ran into the larger Cattaraugus Creek, upstream from the Springville Dam. The New York State Bureau of Radiological Health continuously tested the water of Cattaraugus Creek for contamination with radioactive isotopes and showed the readings in quarterly Reports on Environmental Radiation in New York State. The Department of Environmental Conservation also collected and tested fish from the creek. The plant was discharging radioactive isotopes of strontium, cesium and ruthenium into the water. The reported concentrations in the creek were below the limits set by the operating license, but by 1968 we became concerned enough to investigate this discharge just as we were investigating discharges of Rochester's sewage. We were urged to do so by Wayne Harris of the Conservation Council.   

Wayne Harris did not want the discharge of radioactive strontium to damage local fishing the way mercury (largely from coal combustion smoke) was already damaging fishing in Lake Ontario. I also heard informal comments from my colleagues in Radiation Biology that the Nuclear Fuel Services plant was learning to use new technologies and had some trouble keeping clean. RCSI asked Wayne to collect samples, and he brought back water from Cattaraugus Creek, Buttermilk Creek, and even from a pipe that emptied into Buttermilk Creek. (That pipe was inside the plant's fence, but Wayne waded Buttermilk Creek and, being a lawyer, took care not to notice that he had passed under the fence.) I asked the laboratory of the Atomic Energy Commission to analyze the samples for RCSI and they extended us the courtesy. Later, Olga and I and our three children made a number of field trips to West Valley and collected field samples while the kids waded in Buttermilk Creek and Cattaraugus Creek, and then Grant Pike analyzed the samples in his laboratory. 

Our tests confirmed that the amount of radioactive waste flowing out of the NFS plant did not go over the limit set in the permit issued by the State of New York; but they also showed that the same outflow was above a lower limit set in the operating license issued by the AEC. The findings were published in 1968 in a series of RCSI Bulletins on Industrial Radioactive Waste (Nos. 94, 95, 96 and 97). We recommended that NFS clean up its discharge to meet the tighter AEC standard. Thanks to the expertise of Dave Wilson, we also suggested an affordable way to do this. 

An explosion of publicity about NFS and radioactive isotopes in West Valley followed the first of the RCSI Bulletins, catching us by surprise. The newspaper devoted a whole page to the topic, complete with photographs of the plant. The Atomic Energy Commission sent inspectors to Rochester to check up on the samples collected by Wayne Harris. I received many phone calls from reporters in the USA and Canada who were expecting a sensational story about radiation hazards to public health, and I had to explain over and over that NFS caused no hazard so far to anyone outside the fence. The worst pollution I found in Cattaraugus Creek came not from radioactive waste, but from the discharge of a local sewage treatment plant. On the surface, RCSI only raised a technical issue about choosing a state-mandated or a federally mandated discharge standard. In reality, the issue was serious. New York State offered the NFS a more forgiving standard for waste discharges because the plant could not afford to run any cleaner. My own experience with the Rochester Atomic Energy Project and with the Ginna power plant accustomed me to operations that used the best available technology for managing radioactive materials. By contrast, the NFS plant had to restrict its equipment to fit a limited budget. Consequently, the intervention by RCSI was aimed at raising both the operating standards and the budget of the fuel reprocessing plant. 

At first, RCSI's intervention met with success. By May of 1971 the NFS plant installed an additional stage for cleaning the outflow (by ion exchange), which not only stopped most of the discharges of radioactivity into the creek, but also added a safeguard against accidental spills. In November of that year, the owners suspended plant operations for a program to scale up the original demonstration project into a profitable business. This was never to be. By 1976, new Federal regulations first increased the costs and then stopped altogether the reprocessing of nuclear fuels. NFS, Inc. gave up its operating license and its West Valley lease. I told the history of Nuclear Fuel Services, Inc. in Environment magazine (15 no. 4, 1973) and in RCSI Bulletin No. 257 (1981). 

Our field trips to West Valley turned into a research project in environmental science. The Department of Environmental Conservation had been testing the fish living in Cattaraugus Creek and Buttermilk Creek. The fish accumulated radioactive strontium and radioactive cesium, but not in amounts that would be a hazard to someone eating them (this was confirmed later in a report by the U.S. Environmental Protection Agency). I checked whether other species in the ecosystem accumulated the radioactive isotopes, and I discovered that the bottom-living crayfish accumulated radioactive ruthenium. At that point I received the support of the U of R Department of Radiation Biology and Biophysics for a research project in which crayfish of two species, collected in the creeks, were kept in the laboratory and exposed to radioactive ruthenium. My student Edwin Ginsberg and I measured the absorption, distribution and excretion of the material under various environmentally realistic conditions and reported the results in a scientific journal (Health Physics 30:329, 1976). We found that crayfish could be used as indicators of radioactive contamination of water with ruthenium: they would retain detectable radioactivity for weeks after an exposure. One organ, however, remained uncontaminated: radioactive ruthenium did not enter the ovaries or the eggs. I knew of ways that living populations can be harmed by accumulating a toxic substance. For example RCSI filed a statement in 1970 calling for a ban of the use of DDT in New York State, because birds accumulated the pesticide in a way that damaged their eggs. This time, however, I found no threat from radioactive ruthenium to the reproduction and survival of crayfish populations in the creeks of West Valley. Fish populations were also not challenged by their radioactive burden. The environment of the nuclear fuel reprocessing plant was as safe to the biota as it was to people. 

Storing radioactive waste materials 

In 1976, Nuclear Fuel Services Inc. served notice that it would hand back its license to New York State, and it was time to decide what to do with the 250-acre West Valley tract together with the reprocessing plant, the lagoons of contaminated water, the burial grounds of low-level radioactive waste, and above all the hot item, a buried storage tank holding very radioactive waste taken out of the reprocessed nuclear fuel. Most of the load came from government installations, with only one third from civilian atomic power plants. Specialists at the Argonne National Laboratory were consulted, and came up with a list of technological options. The simplest of them was to preserve the installation as it was inside the fence for at least ten years, and the progressively more complicated solutions were to take the radioactive materials out and store them elsewhere in one form or another. The most complicated process ended with the radioactive wastes dissolved in glass beads, and the beads sealed in stainless steel canisters for burial at a site that was not yet chosen. The two scientific questions were: which of the options was the least hazardous to human health and the environment, and what was the best use for the West Valley preserve. 

The answer to the first question was obvious from the outset. It can be found in the RCSI Bulletin 256 (1981) by Dr. Donald Taves, who had taken part in the Argonne study; in a report to the New York State Department of Health by Dr. John Matuszek, the Department's expert on environmental radioactivity (published by the American Chemical Society in 1986); and in an article by Professor Bernard Cohen of the University of Pittsburgh (Public Utilities Fortnightly, September 27, 1979). On all counts, the safest option was to do no more than keep out trespassers, and use equipment already in place to control surface leaks. The location and its geology were so favorable that it would take centuries for the radioactive isotopes to reach ground water or the Great Lakes, and by that time they would have decayed to harmless levels. The worst that could happen in the big storage tank was that the water heated by radiation would evaporate, leaving a solid cake of radioactive waste on the bottom. All the other technical options involved handling and moving hot radioactive wastes, and would certainly expose more people to hazards of radiation and offer more opportunities for spills. 

The answer to the second question was that the West Valley site could continue to serve New York State by accepting low-level radioactive wastes. It could also be utilized for storage of spent atomic fuel, if the time came that storage space ran out at the atomic power plants. In the short run, continued use of the site would allow the high-level radioactive waste to be supervised at no additional cost. In the long perspective, our technologically advanced descendants would benefit from ready access to a variety of rare elements, such as technetium, which would remain at hand in the high-level radioactive waste tank. 

This was the position of the RCSI, which I presented at public meetings convened by New York State at Springville near West Valley. Unfortunately, the decision about West Valley was predetermined by politics and not by science. Governor Cuomo sought to cut down the State's commitment to atomic power. He justly blamed Federal actions for the economic failure of NFS, Inc. and Congress responded in 1980. The renamed Western New York Service Center in West Valley was leased to the U.S. Department of Energy (DOE), with a generous payment to New York State. The DOE, in turn, turned the site into a Demonstration Project that chose to dispose of the high-level radioactive waste in the most elaborate (and expensive) way—in glass beads. 

The DOE Environmental Impact Statement (1981) had to put on record some objections to the hands-off option supported by the RCSI, but objections seemed hard to find. One was that an airplane might have an accident, fall out of the sky, make a bull's eye hit on the buried tank with radioactive waste, and splash the contents. The other one was that our descendants a century from now might be so backward as to lose track of the West Valley operation, which would expose them to stumbling into the radioactive wastes at the site. Clearly, the DOE had reasons for promoting the glass bead technology which had nothing to do with the situation at West Valley. At the final public meeting in West Valley I was the last speaker. I bid farewell, on behalf of RCSI, to the much maligned operators of the nuclear fuel reprocessing plant, and gave them credit for cleaning up their operations and pioneering an environmentally beneficial process of recovering useful atomic fuel out of the waste stream. 

Evaluation 

In the years from 1961 through 1981, information produced by the RCRI and the RCSI helped to shape, in constructive ways, the perception and management of atomic power. 

(1) The first issue was the escalating arms race between the USA and the Soviet Union. We were a part of the science information movement that challenged government policies. Atomic bomb explosions in the atmosphere were not just harmless tests, but a source of global radioactive pollution. An outbreak of atomic war was not an event that could be survived with the help of shelters, but a disaster to all the people on both sides. It is satisfying to recall that the RCRI, as a good member of the science information movement, managed to avoid exaggeration and propaganda while explaining the dangers of the arms race to the public. 

We said that children were contaminated with radioactive strontium 90, not that it would make them sick. We said that New York State residents were not likely to survive an atomic war, but we did not deny that some might be helped to survive by using fallout shelters (we only asked, what would they find on coming out of the shelters?). We helped to turn public opinion against the most visible signs of the arms race, such as airborne radioactive fallout and civilian bomb shelters, which were discontinued in 1964. By doing so we helped lay the foundation for atomic disarmament, which finally started three decades later. While we were at it, we perfected our skills at passing scientific information on controversial subjects to our fellow citizens in Rochester, and we started to gain their trust. We secured that trust fully in the course of the campaign for pure waters (described in the second chapter by Fink, Forest, Wilson and Berg), when RCSI Bulletins stood the test of challenging government agencies and business interests. 

(2) We needed public trust when, after warning of the perils of atomic weaponry, we moved on to support peacetime atomic power. At the neighboring R.E. Ginna atomic power plant, RCSI intervened to protect the health of the public and the ecology of Lake Ontario from operational damage and from accidents. However, RCSI supported the plant as a source of electrical energy and established cooperative agreements with the management by 1974. Our intervention corrected dangerous errors in the State-mandated plans for dealing with accidents. Most importantly, though mostly off the record, RCSI became a catalyst for cooperation between officials who would normally be kept apart by lines of administration. RCSI was able to vouch that the Ginna power plant was capable of supplying electricity at low risk, and did not damage its environment. Then it became acceptable, and even popular, for the local fire department, county administration, local unit of state police, and the State Bureau of Radiological Health to cooperate with each other and with the management of the atomic power plant in curbing pollution and controlling accidents. 

RCSI tried, and failed, to convey to other states the improved plan for atomic emergencies in New York State. RCSI intervened beginning in 1976 to obtain an improved Emergency Preparedness Plan, and introduced the improved Plan at a public meeting in 1979. A representative of the Nuclear Regulatory Commission was present, but the NRC did not act on the information or even pass it on. As a result, some years later, when the Three Mile Island reactor in Pennsylvania melted down, the official response failed in ways predicted by the RCSI. The buck for making decisions was passed all the way to the Governor of Pennsylvania, who then telephoned the President of the United States. Meanwhile, the local sheriff, who could have moved people out of harm's way, was forced to wait, and the streets of the town of Three Mile Island became a media circus of television crews. In the event, some residents of the area were unnecessarily exposed to damaging doses of radioactivity from local patches of fallout. The one good outcome of the accident was that not much of the released radioactivity was vented into the air. Most of it was retained in the reinforced power plant building. This showed that the design of atomic power plants originally approved by the Atomic Energy Commission had a good margin of safety. The officially accepted doomsday predictions of what would happen when a power reactor melted down were shown to be fantasy fiction. 

The Ginna atomic power plant also had an accident with a spill of radioactive material. This emergency was efficiently handled according to the new plan, with well-informed live coverage by the media, which reported that no radioactivity escaped off the plant property. Comparing the two events, I place much of the blame on the failure at Three Mile Island on the NRC. An NRC inspector is assigned to every atomic power plant, but the inspector at TMI did not intervene when the atomic engineer in charge of the plant was replaced, for a night shift, with a workman untrained for the job. Also, the NRC ignored RCSI's warnings and New York State's improved methods for coping with accidents. In this comparison, I see evidence in support of the fundamental principle of the Science Information movement of which RCSI is a part. Environmental health and safety can not be assured by management from above, whether by private operators or by government officials, without oversight from below, by local residents empowered by scientifically sound information. The same principle was brought to light in the accounts of actions of RCSI to clean up waste water and to control lead poisoning of children. 

(3) Governor Rockefeller assigned a preserve in West Valley, New York as a site for processing radioactive materials and securing radioactive wastes. A parcel in the preserve was leased to a private nuclear fuel reprocessing plant. This provided complete in-state facilities for radioactive materials, including the recovery of fuel for atomic power reactors. RCRI took part in licensing the facility in 1963. With the plant in operation some radioactive isotopes were released into local creeks and, in 1968, RCSI intervened to clean up the releases and upgrade the reprocessing plant. This action was successful, with the upgrade installed in 1971. Regrettably, reprocessing had to be canceled by plant owners in 1976, and then the West Valley preserve was leased by New York State to the U.S. Department of Energy (DOE) in 1980. This was a twofold failure in which national policies doomed the recovery of nuclear fuel, and New York State cut back on the management of radioactive wastes. How did it come about? 

The recovery of plutonium as a fuel for electric power became entangled with the commitment of the Federal Government to non-proliferation. The reprocessed plutonium was not bomb-grade, and could be safeguarded as readily as the atomic warheads in the U.S. arsenal, but it was possible to imagine how plutonium could be stolen for evil purpose from some stage of reprocessing or fuel fabrication and modified to make an atomic bomb. With this in mind, reprocessing of civilian atomic fuel was banned by President Ford in 1976 and by President Carter in 1977. Government installations could still make plutonium for bombs, but the ban stopped the production of civilian plutonium fuel. 

Disposal of high level radioactive wastes also became linked to non-proliferation. When the DOE project at West Valley embedded the waste materials in glass beads, it chose the most elaborate and most expensive of available methods of disposal in an attempt to lock up plutonium beyond recovery. The policies on waste disposal remained so confused that the question of where to put the canned beads is still open. Disposal policy was also muddled by a failure to distinguish between high level radioactive waste from two separate activities—the production of electricity from atomic power, and the production of atomic warheads in government installations. Congress and the EPA undertook to dispose of all high level radioactive waste in a way that was socially acceptable and permanently harmless. It was also expensive. 

The rules for disposing of radioactive waste from nuclear power plants were consequently made without a comparison to the rules governing emissions of coal-fired electric power plants. It was a violation of a principle of equity in risk assessment: to fill a specific need, such as the demand for electrical energy, in the safest way it is necessary to list all the ways of doing the job, and to rank the aggregate risk of each technology without bias. Then rules can be designed to make the technologies compete fairly by equalizing risks. In this case, however, the nuclear power plants which were already the less polluting source of electric power became burdened with tighter standards and higher costs. 

The ban on recovering plutonium for use in commercial reactors removed from the market a potential competitor to coal. The increased costs of radioactive waste disposal gave an added competitive advantage to generating electricity from coal. This favored an energy source that continues to cause more damage to environmental health and public health. This is not a casual statement. I took part in a study of smokestack emissions from coal fired power plants (sponsored by the Electric Power Research Institute) and in advisory panels on radioactive wastes (in New York State and in Tennessee), and in 1980 the Department of Radiation Biology and Biophysics gave me the opportunity to convene a conference that compared the two sources of environmental pollution with each other. The proceedings are in a book (G.G. Berg and D. Maillie, eds. “Measurement of Risks,” Plenum Press 1981), with relevant chapters by Herbert Inhaber (“What is the total risk of energy systems?”) and by Leonard Sagan (“Have the nuclear power risk assessors failed?”). 

(4) Disposal of low level radioactive waste in West Valley was also abandoned. The administration of Governor Cuomo gave up the radioactive materials facility created by Governor Rockefeller, claiming that it was done in response to opposition by local residents. The campaign to close operations in West Valley was led by the Sierra Club of nearby Buffalo. Regrettably, it was RCSI that originally handed the problem over to the local Sierra Club.    

It was a long drive from Rochester to West Valley, and I was pleased when RCSI heard an expression of interest from an environmental organization located closer to the site. When we met at my home, the Buffalo Sierra Club looked reassuringly like the RCSI, with a reputable name, members from academia and law, and a public information newsletter. I briefed them on the improved situation in West Valley, where additional pollution controls had been installed recently as requested by the RCSI, streams were clean enough to meet strict standards, and the nuclear fuel reprocessing plant was installing bigger and better equipment. RCSI had been monitoring Radiological Survey and Health Department reports on radioactive isotopes in the streams and the fish in West Valley, and I passed this task over to the Club. I expected them to watch over the place and help to keep it clean, as we had done. I was proven wrong. In the days of atomic bomb tests and radioactive fallout, many environmental organizations joined the fight against radioactive pollution. For some of them this became a crusade against all releases of radioactive isotopes—the Radioactive Waste Campaign. The Buffalo Sierra Club was committed to that campaign. Their newsletter, the Waste Paper, raised questions about releases of radioactive wastes buried in West Valley and suggested possible damages to the health of the public all the way to Buffalo (these dangers were not confirmed by the New York State Geological Survey, as reported by Scholle in Northeastern Environmental Science 2:8, 1983). Sierra Club members helped to organize a group of neighbors of West Valley into a vocal opposition to radioactive waste in their neighborhood, and brought outside speakers to support them. Local public meetings convened by the State of New York were packed with opponents of bringing any radioactive materials to West Valley, so that the record of the meetings supported the current position of the State government. 

When I came to the last public meeting near West Valley I took the time to walk the streets, stop in bars, and distribute copies of RCSI Bulletin No. 256. This gave me a chance to talk with local people. Opinions I heard about using West Valley for a radioactive materials processing center ranged from mildly in favor to indifferent. There was no one to organize local supporters. Nuclear Fuel Services, Inc. was put out of the business by Federal, and not State rules. The local labor union could look forward to jobs at West Valley in the Federal DOE Demonstration Project, which was about to lease the space from New York State. As the closing speaker at the meeting, I was the only one to say that the radioactive waste processing operations in West Valley were both useful to the State of New York and safe to the neighbors.    

As we walk away from a championship game that our team lost, our minds tend to thoughts that seem to contradict each other: we were robbed! we were outgunned! we came so close! wait until next time! So it is after the defeat in West Valley. We were robbed. Our own tools of science information for the public were used to feed the public misinformation and propaganda. We were outgunned: working in our spare time far from home base, we faced a committed local team backed by staff at state and national levels. More than that, we were working against a prevalent political trend and economic interests. Politicians at state and federal levels recognized “radioactive” as a damaging word. Coal interests had a powerful lobby, while the electric power industry owned more coal-fired than nuclear-powered generating stations. Also, atomic power produced so much energy from so little fuel that there were not enough jobs in it to make a political constituency. And yet, we came so close: the public backed us in Rochester, and we found the public at the grass roots receptive to our side in West Valley. So I say, wait until next time: of all human activities, science is self-cleaning and the true calculation of risks and benefits will prevail. 

The hypothesis that small exposures to radiation will hurt you, which seemed reasonable fifty years ago, stimulated lots of research that found it to be nonsense. Conversely, the idea that smoke is something you barbecue with is being replaced by an awareness of poisons carried in the smoke. We faced worse odds in other battles for public health and the environment and we have won. The battle to protect children from lead poisoning pitted Needleman and Patterson as lonely voices against the gasoline makers and paint makers, but we took it on in Rochester and we won. When Rowland came to the Rochester Institute of Technology to warn of the destruction of the ozone layer, he was one man against the chemical industry and against a technology used in every household, but the offending CFC were eventually banned. So it was with the battle to ban DDT and save the birds. So it will be with the fight to curb and replace fossil fuel combustion as a source of energy. It will be won, by the successors of my generation. 

Technical comments 

(1) Sources of electrical energy. RCSI viewed atomic power as a way to reduce environmental pollution and safeguard public health after we looked at the available ways to generate electrical energy. Solar power units were useful, but they depended on sunlight and could best serve as auxiliary sources of electricity and heat during the day (RCSI Bulletins Nos. 243 and 244, 1980, by Mary Ford). Hydropower was provided by the Niagara Falls station, but no other major sources were available in New York State. Oil was a more expensive fuel than coal. The final choice for feeding the electric power network was between coal-fired and atomic fission powered generating plants (RCSI Bulletin No. 247, 1981, by David Maillie). From the scientific point of view, a comparison of numbers gave the answer. Burning a ton of coal produced heat and an equal mass of combustion waste products, which were either released through the smokestack or buried in shallow landfills. Adverse effects on the ecology and on human health included climate warming by carbon dioxide, acid rain, pollution with toxic elements such as cadmium and mercury, and toxic smoke particles. Releasing the same amount of heat energy from fission required some 50,000 times less fuel by weight and yielded that much less waste material. The hazardous waste from the fission reaction consisted mostly of radioactive isotopes, and all of it remained sealed inside the metallic fuel rods that held the original uranium fuel. The question remained of how best to dispose of this relatively small volume of radioactive waste. 

(2) Handling hazardous radioactive fuel. The immediate answer to dealing with spent fuel was simple: store it, do not ship it. Atomic fission is so energy efficient that spent fuel from twenty years of power generation could be stored, under water, in a pool on the grounds of the atomic power plant. Radioactive isotopes decay into stable elements as they put out radiation, so the spent fuel becomes less radioactive and less hazardous with time. After twenty years, the spent fuel elements would be cool enough to be stored in a suitably secure warehouse, until some long-term disposal was agreed on. With the passage of time, shipping and handling this load would only become safer and easier as the radioactivity decayed (“Spent Fuel Management Program Study Summary Report,” Tennessee Valley Authority, September 1979, by H.R. Davidson, J. B. Moegling and G. G. Berg). 

One component of the spent fuel offered an opportunity for an even more efficient generation of energy. The uranium initially packed into the fuel rod is enriched with some 4% of a scarce isotope, U-235, which is the real fuel of atomic fission . Energies released by fission break down uranium into radioactive waste, but they also transmute some of the uranium into plutonium (Pu-238), which is as good an atomic fuel as U-235. (The difference between waste and fuel is that a radioactive isotope can not be turned off, and keeps emitting energy until it is all gone, while energy release from fission fuel can be turned on or off by just moving control rods in and out of the reactor). When the spent fuel assemblies are taken out of the reactor, the fuel rods hold high level radioactive waste, but they also hold nearly as much usable atomic fuel in the form of plutonium as they originally held in the form of U-235. The reprocessing plant of Nuclear Fuel Services, Inc. took plutonium and the remaining uranium out of the spent fuel and made them available for fabricating fresh fuel. This source of recycled fuel reduced the need for mining and enriching uranium, with significant gains in environmental and occupational health. However, it left the separated radioactive wastes to be disposed of. RCSI Bulletin 256 (1981) showed that the hazardous wastes were safely stored at the West Valley site, and could be kept there indefinitely 

(3) Standards for exposure to radioactive materials. The way that spent fuel was kept safely in the power plant pool, or the way isolated high level radioactive wastes were sequestered at West Valley, is called retrievable storage. The alternative, which is tempting to legislators and to regulatory agencies, is to set a deadline for disposing of the spent fuel and the high level radioactive waste in permanent storage without waiting for future developments. The word “permanent” was interpreted by the EPA to mean 10,000 years. This is nonsense, because it applies a geological time scale to an engineered structure, and it is based on an arithmetic error. It is standard engineering practice to specify a structure that should last 100 years, and then tighten the specifications by a factor of 10 or even 100 (if affordable) to guard against errors in manufacture and assembly. This improves the odds that the structure will really last 100 years, but it does not mean that a regulator may multiply 100x 100 and get 10,000 years. This kind of regulatory mistake still stands in the way of a reasonable solution to the problem of long-term storage. 

A related kind of error (called a linear extrapolation to zero) is made when a regulatory agency sets a limit for exposures to radioactive isotopes that might cause cancer at a risk level of one case in a lifetime of a million people. Cancers are one of the common causes of death, so the event is undetectable and the standard is meaningless. It may be rationalized as follows. There may be data to show that an exposure of a population to a given concentration of a radioactive isotope would add one extra case of a particular kind of cancer to each thousand exposed subjects (risk of 1/1000). The regulatory agency may set a standard based on this concentration, but include a margin of safety to improve the odds that no one will be accidentally exposed at a higher level. Then the question is, what is the meaning of a margin of safety of 1000? It does not mean that the lower exposure will cause one cancer in 1,000,000. It does not correct for difference in the number of people at risk between a release in a remote area and an emission that blankets a city. Nor does it correct for the relation between the intensity of exposure and the age at death, so that a death from cancer at age thirty is counted equally with a death from cancer at age ninety. It can, however, be used by regulators to restrict the emissions from one source of energy, such as nuclear fission, to lower levels than the emissions of a competing source of energy, such as coal combustion, as measured in terms of risks of damage to health and the environment. 
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