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Reality is that which, when you don’t believe in it, doesn’t go away.
PETER VIERECK
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What happened in this country was that a rigid system was created, and then life was herded into it.
MIKHAIL GORBACHEV


ONE  TO THE CHERNOBYL SARCOPHAGUS
ON THE SATURDAY MORNING IN APRIL 1986 when the alarms went off at the Institute for Nuclear Power Engineering of the Byelorussian Academy of Sciences, in a forest outside Minsk, the nuclear physicist Stanislav Shushkevich thought the institute’s reactor was bleeding radiation. Its fuel assemblies, sealed inside aluminum cassettes at the bottom of a deep, stainless-steel tank full of distilled water, might have sprung a leak. Or something might have spilled in the institute’s radiochemistry lab. Dosimeter operators began working their way methodically through the labs and offices and found radiation everywhere. It was in people’s hair and clinging to their clothes. It registered two hundred times normal on the air filters. It was near danger levels at the front door.
The dosimetrists moved outside and discovered it there as well: on the sidewalk, on the grass, on the periwinkle crocuses pushing up through the dark litter of the forest floor. So the institute wasn’t the source. An order over the public-address system warned everyone to stay indoors. Someone called the Lithuanian nuclear-power complex at Ignalina, one hundred miles northwest, and radiation was everywhere there too. Chernobyl, in the Ukraine, was farther away, two hundred miles southeast, where four big RBMK

*1 thousand-megawatt reactors were lined up end to end in a building almost a mile long. Hundreds of people worked there, but the phones rang unanswered. Something was wrong at Chernobyl.
By afternoon, institute chemists had found radioactive iodine in the fallout, which confirmed that a reactor had exploded. For radioactive gas and smoke from Chernobyl to have reached Minsk, the explosion must have occurred sometime during the night. How much radioactivity had been released? How much more would follow? Why had no one warned them?
Shushkevich, fifty-two, a solid, ample man with a ruddy face and a high, domed forehead fringed with graying brown hair, was friendly and avuncular but shrewdly intelligent. He was vice-provost of the Byelorussian University in Minsk, a liberal humanist in the tradition of Andrei Sakharov. The Soviet Union’s change of direction since the death of Konstantin Chernenko in March 1985, just thirteen months before, had filled him with hope. Chernenko, an emphysemic general secretary with the soul of a retired file clerk, had served as a placeholder between the reform-minded but ailing former KGB chief Yuri Andropov and his vigorous young heir apparent, Mikhail Gorbachev. At Chernenko’s death his private safe had turned up no personal diary or other intimate record, only a large cache of money no one could account for. Good riddance, Shushkevich had thought: “I was the first at the university to put a portrait of Gorbachev on the wall.”
The night of Chernenko’s death, Raisa Maksimovna, Mikhail Gorbachev’s wife and partner, pacing beside him in the garden of their country house near Moscow, heard him say resolutely, “We just can’t go on like this.” The next day, 11 March 1985, Gorbachev had been elected general secretary at a meeting of the Communist Party Central Committee. In his acceptance speech immediately after his election he had called for open government and accountability: “I emphasized the need for transparency (glasnost) in the work of Party, Soviet, state and public organizations,” he wrote later. He had laid out in detail his other fundamental goal, perestroika—economic restructuring, salvaging the nearly moribund Soviet economy—at a Central Committee plenum the following month, stressing “the elimination of everything that interferes with development.”
The huge Soviet military-industrial complex, which insinuated itself into every corner of the Soviet economy and consumed at least 40 percent of the state budget, headed his list for cutbacks, and in a letter delivered to President Ronald Reagan on 15 January 1986 he had broached a proposal without precedent across the four dangerous decades of the U.S.-Soviet nuclear-arms race: “A concrete program,” as he described it during a press conference in Moscow later that day, “…for the complete liquidation of nuclear weapons throughout the world…before the end of the present century.” Opening to such unprecedented initiative, 1986 had seemed a year of immense possibility. Now a disaster loomed, of consequences yet unknown, and radiation blew north from Chernobyl.
At 2:30 on Saturday afternoon someone finally called the institute to report an accident at Chernobyl. In the early hours after midnight, Chernobyl Reactor Number Four had run away in four seconds from 7 percent of maximum rated power to about one hundred times maximum rated power, an event called a prompt critical excursion that had flashed the reactor’s thousands of gallons of circulating water to high-pressure steam. The graphite core of the massive, concrete-encased reactor was an enclosed cylinder forty feet in diameter and twenty-three feet tall, set on end, with blocks of concrete and a water pool beneath it to absorb the fierce radiation its zirconium-clad uranium fuel elements produced, and a two-million-pound, disk-shaped upper biological shield of concrete blocks set over it like a lid to protect workers from radiation exposure. In the same spirit of bravado that had prompted the scientists at Los Alamos during the Second World War to nickname the atomic bomb they were building the “gadget,” the men who operated the RBMKs called the upper biological shield the pyatachok, Russian for one of the smallest Soviet coins, the five-kopek piece.

*2 When the water flashed to superheated steam and the reactor’s steam pipes started exploding, an eyewitness reported later, the pyatachok “began to bubble and dance.”
Then two explosions in the space of less than four seconds tore open the reactor and blew out the building. The reactor core was sealed within a metal tank filled with a mixture of helium and nitrogen to prevent the graphite moderator—four million pounds of pure carbon—from burning. The prompt critical excursion had heated the graphite red hot. The first steam explosion lifted the two-million-pound pyatachok. At the same time the steam burst down through the metal tank and penetrated the red-hot graphite. Steam combines ferociously with hot carbon to make carbon monoxide, liberating hydrogen; the second and more powerful explosion combined steam and exploding hydrogen gas, tilted up the pyatachok nearly vertical, shattered the upper half of the reactor core, and blew tons of its red-hot radioactive debris—a rubble of highly irradiated uranium-oxide fuel as well as radioactive graphite and zirconium—past the pyatachok, through the roof, and half a mile into the air.
It fell out by size. Big blocks of hot graphite landed on the roofs of Number Four’s turbine hall and Reactor Number Three. To lower construction costs, the roofs had been covered with flammable asphalt; the hot graphite set them on fire. Blocks and smaller pieces of graphite landed on the grounds around the building and splashed hissing into the four-mile-long cooling pond that lay between the plant and the Pripyat River. The cooling pond was fed by and drained into the river, which drained in turn into the big reservoir downstream that stored the water supply of the city of Kiev, the Soviet Union’s third-largest city, with a population of some 2.5 million people.
Graphite pieces and soot-like particles scattered across a stand of pines southeast of the complex; several weeks later, when the radiation had killed the trees and their chlorophyll had faded, people started calling the dead stand “the Red Forest.” About half the total radioactive fission products jettisoned from the reactor fell within a two-mile radius of the building. The gases released in the explosion diluted and dispersed into the upper atmosphere, but the wind carried the finest aerosols and hot, intensely radioactive particles (which lofted on their own heat like microscopic hot-air balloons) northwest toward Minsk, on to Ingalina and then across the Baltic Sea to Finland and Sweden. The explosions also blew out the shield elements below the reactor; with the water channels through the graphite blocks drained, the hot graphite chimneyed air up the channels through the remaining lower half of the reactor core and the graphite began to burn. It burned efficiently, the soot and ash carrying more and more radiation high into the air.
A containment structure such as the concrete-and-steel dome that protects all Western and Japanese power reactors would probably have confined the Chernobyl explosions and their radioactivity, but Soviet reactors of the RBMK type lacked such containment.
[image: image]
Source: Nuclear Energy Institute
In the 1950s, when the RBMK design was developed and approved, Soviet industry had not yet mastered the technology necessary to manufacture steel pressure vessels capacious enough to surround such large reactor cores. For that reason, among others, scientists, engineers, and managers in the Soviet nuclear-power industry had pretended for years that a loss-of-coolant accident was unlikely to the point of impossibility in an RBMK. They knew better. The industry had been plagued with disasters and near-disasters since its earliest days. All of them had been covered up, treated as state secrets; information about them was denied not only to the Soviet public but even to the industry’s managers and operators. Engineering is based on experience, including operating experience; treating design flaws and accidents as state secrets meant that every other similar nuclear-power station remained vulnerable and unprepared.
Unknown to the Soviet public and the world, at least thirteen serious power-reactor accidents had occurred in the Soviet Union before the one at Chernobyl. Between 1964 and 1979, for example, repeated fuel-assembly fires plagued Reactor Number One at the Beloyarsk nuclear-power plant east of the Urals near Novosibirsk. In 1975, the core of an RBMK reactor at the Leningrad plant partly melted down; cooling the core by flooding it with liquid nitrogen led to a discharge of radiation into the environment equivalent to about one-twentieth the amount that was released at Chernobyl in 1986. In 1982, a rupture of the central fuel assembly of Chernobyl Reactor Number One released radioactivity over the nearby bedroom community of Pripyat, now in 1986 once again exposed and at risk. In 1985, a steam relief valve burst during a shaky startup of Reactor Number One at the Balakovo nuclear-power plant, on the Volga River about 150 miles southwest of Samara, jetting 500-degree steam that scalded to death fourteen members of the start-up staff; despite the accident, the responsible official, Balakovo’s plant director, Viktor Bryukhanov, was promoted to supervise construction at Chernobyl and direct its operation.
Now in the night someone called Bryukhanov from the power plant to tell him that “something awful has happened—some sort of explosion.” He rushed to the scene thinking he would have to deal with another steam-valve rupture, but when he saw Number Four ruined and smoking, fires burning on the roof, fire trucks everywhere, he said later, “my heart stood still.” He claimed he called Moscow for permission to order an immediate evacuation, without finding anyone in authority willing to believe that such an accident could happen to an RBMK. Whether he contacted Moscow or not, he waited until four in the morning—three and a half hours after the explosions—to alert the authority nearest the plant, Kiev Regional Civil Defense, and then reported only the roof fires, which he told Kiev would soon be extinguished.
They were, by firemen from Pripyat and from Chernobyl town, eleven miles from the power station. Firemen arrived within seven minutes of the explosions; by four a.m. eighty-one engines and 186 firemen had joined the first responders, most of the men working on the roof in ordinary fireman’s gear, directing water onto the fires and moving intensely radioactive blocks and chunks of graphite over the side with wheelbarrows, shovels, and their bare hands. Despite the danger, no one ordered Reactor Number Three shut down. Doing so might have been unsafe. It continued operating through the night, the control-room operators wearing respirators for the little protection they gave. Saving Number Three’s roof from collapse became the firefighters’ first priority. By seven a.m. they had extinguished all the roof fires, but Number Four was still a red-hot crater, billowing smoke.
The first information known to have reached Moscow was a coded signal, “1-2-3-4,” sent to Soviet civil-defense headquarters about two hours after the explosions. The numbers invoked the highest state of emergency, an accident involving nuclear, radiation, fire, and explosion effects. The Soviet nuclear-power industry was managed by the Ministry of Medium Machine Building, the branch of the Soviet military-industrial complex that was also responsible for producing nuclear weapons. That ministry contacted Nikolai Ivanovich Ryzhkov, the Politburo member responsible for Soviet industry, and he in turn alerted Gorbachev. Gorbachev hastily assembled the Politburo in an emergency meeting. By noon on Saturday, just as Shushkevich, in Minsk, was learning that a reactor had exploded, the Politburo had appointed a government fact-finding commission whose members—scientists, physicians, engineers, and high Party officials—were instructed to meet at Moscow’s Vnukovo Airport at four p.m. From there they flew to Kiev, where a long line of black government ZIL limousines waited to deliver them to Pripyat. It was eight o’clock Saturday evening before they arrived. A member of the commission, a fifty-year-old physicist named Valery Legasov, the first deputy director of the Kurchatov Institute of Atomic Energy in Moscow and a former member of the RBMK reactor design team, described the conditions they found: “The reactor premises were destroyed, several hundred people had received radiation injuries, two people had been killed and the remainder of the shift of workers on duty at the time of the accident were hospitalized.”
Legasov was detailed by the commission leader to organize putting out the reactor fire. He saw immediately that the station managers and local officials were unprepared for a disaster on such a major scale and had no idea what to do; “they had no guidelines written earlier and were incapable of making any decisions on the spot.” The government commissioners improvised, discussing options among themselves and consulting by phone with the Kurchatov Institute and the Ministry of Energy in Moscow. With the roof fires out, they could confirm that the reactor itself was burning, “a white pillar several hundred meters high,” Legasov emphasized, “consisting of burning products constantly flying from the crater of the reactor,” and down in the reactor itself “individual spots of deep crimson luminescence.” A large mass of graphite burns at the rate of about 2,200 pounds per hour; since there were about 5.5 million pounds of graphite in the reactor, if it was allowed simply to burn itself out it would continue to spew its radioactivity into the environment for more than ten days.
In some desperation, lacking any other means of limiting the fire—water would dissociate in the intense heat into oxygen and hydrogen, feeding combustion—Legasov and his colleagues decided to try to smother it from the air. The only immediately available material with which to do so was sand from a riverside quarry. The Pripyat town committee was delegated to round up 150 spades and an equivalent number of local young people. At around eleven on Saturday evening a truckload of sacks arrived at the quarry, but the load included no twine for tying the sacks once they were filled. Someone remembered a stock of red calico the town kept for festival decorations, and strips of red calico soon brightened the mounting pile of sandbags.
Early on Sunday morning, 27 April, the Kiev district chief of air staff, Major General N. T. Antoshkin, arrived by car to supervise the assault. Antoshkin called in a squadron of big Soviet Mi-8 workhorse helicopters. The drops began on Sunday afternoon. “The first flights were the most difficult,” Antoshkin told the Tass news service later. “Picture a crater of very limited proportions, to which one must first select the shortest possible route, after which one must try to drop a bag of sand in a precise spot, all in a matter of seconds. The pilots proved to be topnotch in these peaceful bombing runs.” A flight engineer, speaking of his pilot, described a grimmer scenario:
[At 110 meters (360 feet) above the blown-out reactor] the radiometer registered 500 roentgen

*3 per hour…. The helicopter hung over the crater…he opened the door. He could feel the heat from below. A mighty torrent of radioactive gas…rose up. All this without respirators. The helicopter was not protected underneath with lead. They only began to think about that later, when hundreds of tonnes [i.e., metric tons] had already been off-loaded. At first, however, they stuck their heads out through the open door to aim at the nuclear crater and threw the sacks….
Pilots protected themselves by stuffing lead plates under their seats. They coined a slogan to suit the circumstances: “If you want to be a dad, cover your balls with lead.”
Despite the late start, the helicopter crews flew ninety-three drops on that Sunday, dumping about one hundred thousand pounds of sand into the crater. Each crew member received 20 to 80 rads of radiation on each flight. “The first twenty-seven crews,” the flight engineer concludes, “soon had to be sent to Kiev for treatment” of radiation sickness. Chernobyl death and disability figures have never included military personnel, even though as many as 340,000 would participate in the resulting area-wide cleanup by the end of 1986; despite the promises of glasnost, the number of those who died or were disabled has not been revealed. “They flung us there,” one soldier said, “like sand onto the reactor.” Helicopter dumping operations continued throughout June, with several other materials added to the formula: clay to quench the fire and absorb hot particles; boron carbide to capture neutrons to slow what was presumed to be a continuing chain reaction; crushed dolomite, a soft marble that releases carbon dioxide when heated, to blanket the fire with inert gas; lead shot to melt and boil (at 3,172°F.) to absorb heat. Up to 10 May, more than eleven million pounds of material were dumped into the reactor; another twenty-six million pounds were dumped through the end of June.
 
NOT ONLY PREPARATIONS FOR HELICOPTER DROPS began on Saturday night. Pripyat, with a population of forty-five thousand, was only two miles northwest of the burning reactor. No one had warned the people to stay indoors that day; many had gone about their business, shopping, walking dogs, encouraging their children to play outside in the warm spring sunlight. Radiation levels were low in the morning in Pripyat, about 0.1 rem per hour. But as the burning reactor got hotter, the melting fuel elements vaporized an increasing inventory of radionuclides. By nine p.m., the level in the Pripyat street nearest the power station had reached 1.4 rem per hour. Physicists on the government commission warned of higher levels to come, and at about eleven p.m. the commissioners decided to order the town evacuated. Not long after midnight a column of 1,216 large city buses—most of them yellow Icarus double buses—and about three hundred trucks left Kiev for Pripyat, a column of transport almost ten miles long. The drivers had been sworn to secrecy.
On Sunday morning, the evacuation was announced four times on local radio. It was set for two p.m. “Have your papers, indispensable things and, if possible, rations for three days, with you,” the townspeople were told. The evacuation turned out to be permanent, as the authorities who ordered it probably knew in advance it would be; whatever was left behind—savings passbooks, family photographs, clothing, furniture, family pets—was lost. By the time the townspeople boarded the buses, many of the women wearing only light dresses or even bathrobes, the radiation level in the streets had reached a dangerous 10 rem per hour. The convoy carried them west into the villages of the Polissia and Ivankiv districts of the Ukraine, where they were housed uncomfortably among the population. Someone realized the buses would have to be decontaminated before they could be returned to Kiev; in a day and a half the Ukraine Republic Motor Repair and Construction Association assembled a fully equipped open-air decontamination center in a field outside the city to receive them. Chernobyl town (with a population of 12,000), the rural countryside and, eventually, an exclusion zone thirty kilometers (nineteen miles) out in every direction from the power station were permanently cleared of people and livestock. Family pets that were left behind in the zone either suffered the depredations of a burgeoning population of wolves or were shot.
During the morning of the Pripyat evacuation, the town council sent high school girls door-to-door dispensing potassium-iodide tablets to the townspeople. The tablets came from civil-defense supplies. They were meant to protect the population from a radioactive form of iodine that made up fully half the volume of the radionuclides boiling out of Reactor Number Four in the first days after the explosions—iodine-131 (131I), a fission product that emits beta and gamma radiation when it decays. The half-life of 131I is only eight days (meaning that half of the atoms in a given quantity decay away every eight days, transmuting into xenon), but the shorter half-life indicates that its radiation is correspondingly more intense. The thyroid gland, wrapped around the neck below the larynx, takes up iodine from the bloodstream and uses it to make thyroid hormone. The gland does not discriminate between stable and radioactive forms of iodine. In theory, then, flooding the thyroid with stable iodine from potassium-iodide tablets should protect the gland from taking up radioactive iodine, being irradiated and irradiating the surrounding tissue. Thus the Pripyat Sunday morning distribution.
It was well intended, but it was probably too late. Potassium iodide administered up to two days before exposure to 131I protects the thyroid gland almost completely. But potassium iodide taken more than eight hours after exposure is only marginally effective, especially if normal dietary iodine intake is inadequate—as it was in the Chernobyl region, where goiter (thyroid enlargement) is still common because low levels of iodine in the soil leave locally grown food and milk deficient.
Potassium-iodide prophylaxis had been one of Stanislav Shushkevich’s urgent first thoughts when he and his colleagues at the institute had confirmed on Saturday afternoon that a reactor had exploded at Chernobyl. “In every civil-defense shelter in the Soviet Union there was information on what to do to deal with radioactive fallout,” he told me, “and a supply of potassium iodide tablets. They were supposed to be distributed as quickly as possible in appropriate doses, especially to children.” The director of the institute, Valery Nesterenko, happened to be visiting Moscow when he learned of Chernobyl. “I called Nikolai Slyunkov, the general secretary of the Central Committee of the Byelorussian Communist Party in Minsk,” Nesterenko said later. He kept calling for two hours before Slyunkov’s assistant put him through. He told Slyunkov the accident was serious and a radioactive cloud was moving toward Byelorussia. “We need to immediately perform an iodine prophylaxis of the population,” he warned, “and evacuate everyone near the station.”
Slyunkov was unimpressed. “I’ve already received reports,” he informed Nesterenko. “There was a fire, but they’ve put it out.”
Nesterenko exploded. “That’s a lie! It’s a blatant lie!” Slyunkov wouldn’t budge. Greatly worried, Nesterenko took the first train home. In Minsk he measured his son’s thyroid—“that was the ideal dosimeter then,” he told the journalist Svetlana Alexievich bitterly—and found it slightly radioactive. He, Shushkevich, and the other scientists at the institute began warning people.
When Nesterenko finally got to see Slyunkov in person, the following week, the Party boss challenged him: “Why are your men running around town with their dosimeters, scaring everyone? I’ve already consulted with Moscow, with Professor Ilyin, chairman of the Soviet Radiological Protection Board. He says everything’s normal. And there’s a government commission at the station, and the prosecutor’s office is there. We’ve thrown the army, all our military equipment, into the breach.”
“Every political entity had a civil defense unit,” Shushkevich explained, “that was supposed to know what to do with a radiation incident. They had rules developed by scientists and supported by government agencies. But everybody waited for an order, and none came, only a statement that it had been ‘an insignificant accident.’”
Nesterenko discovered that the Byelorussian leadership was secretly taking iodine. “When my colleagues at the institute gave them checkups, their thyroids were clean. Without iodine that’s impossible. And they quietly got their kids out of there too, just in case.” At the same time, he said, “they took away all the institute’s radiation-measuring equipment. They just confiscated it, without any explanations. I began receiving threatening phone calls at home. ‘Quit scaring people, professor. You’ll end up in a bad place.’”
Shushkevich and Nesterenko both blamed Gorbachev. “I’d bet there’d been a call from the Kremlin,” Nesterenko speculated, “right from Gorbachev, saying, you know, ‘I hope you Byelorussians can keep from starting a panic.’…And of course if you didn’t please your higher-ups, you didn’t get that promotion, that trip abroad, that dacha.” Shushkevich underwent what he calls “a sad evolution.” If he had been the first at the university to hang Gorbachev’s portrait on the wall, the attempted cover-up of Chernobyl in those first days and weeks after the accident made him furious: “I understood that was treason.” When Gorbachev finally spoke publicly about Chernobyl in mid-May, claiming that “the worst is over” and “the most serious consequences have been averted,” Shushkevich was appalled. “That was the end of my respect for Gorbachev. His advisers had to have told him of the seriousness of the accident. From that day on I hated him.” In time, Shushkevich’s “sad evolution” would lead him into politics, and his loss of faith in Gorbachev would have the largest consequences.
 
THROUGH SATURDAY AND SUNDAY, despite the frantic efforts at Chernobyl, the evacuation of Pripyat’s entire population, the extensive casualties, and the plume of radiation advancing into Finland and Sweden, no public announcement issued from the Kremlin. In his memoirs, Gorbachev implicitly blames the government commission for the delay, writing that its reports “consisted mainly of preliminary fact-finding, with all kinds of cautious remarks but without any conclusions at all.” Whether or not Gorbachev was misled, a better measure of the Soviet government’s initial response is that sometime on Sunday, the editors of Izvestia, the government-controlled newspaper, were ordered to suppress a story about the accident. Kiev went unwarned. So did Minsk. So did Europe. “In those first days,” a village teacher in Byelorussia wrote later, “there were mixed feelings. I remember two: fear and insult. Everything had happened and there was no information: the government was silent, the doctors were silent. The regions waited for directions from the oblast [i.e., province], the oblast from Minsk, and Minsk from Moscow. It was a long, long chain, and at the end of it a few people made the decisions. We turned out to be defenseless. That was the main feeling in those days. Just a few people were deciding our fate, the fate of millions.”
Curiously, a U.S. spy satellite had passed over the Chernobyl complex on Saturday morning only twenty-eight seconds after the explosions and had imaged it. American intelligence thought at first that a missile had been fired, reports health physicist and Chernobyl expert Richard Mould. When the image remained stationary, “opinion changed to a missile had blown up in its silo.” Consulting a map corrected the mistake. By Sunday the British government had been informed, but neither the United States nor Britain warned the public.
The plume of radionuclides from Chernobyl had continued moving northward and westward throughout the weekend of 26 to 27 April, its fallout dusting Poland, the Baltics, and Finland. Finland detected plume radiation early Sunday afternoon, when Helsinki recorded levels of six times normal background,

*4 but the Finns decided to investigate more thoroughly before announcing their finding. At about the same time, the plume crossed into Sweden. It went undetected until early Monday morning, 28 April, when staff arriving at a Studsvik corporation energy research laboratory on the Baltic coast about fifty miles southwest of Stockholm measured radiation levels higher than normal. Morning arrivals at the Forsmark nuclear-power plant sixty miles north of Stockholm made a similar discovery, measuring radiation levels 150 times background. Forsmark contacted the Studsvik lab midmorning, and samples retrieved from air filters, Studsvik scientists later reported, “combined with a knowledge of the wind direction, allowed us to confirm…that the contamination was caused by a release from a nuclear reactor east of Sweden and not from nuclear weapons.” Though the Soviet government might prefer to keep its nuclear accidents secret, the plume of radiation pouring out of Reactor Number Four was broadcasting the truth.
The samples ruled out an exploding nuclear weapon because nuclear weapons and nuclear power plants each produce a characteristic and distinct spectrum of fission products. Studying filter samples, Studsvik determined that the reactor fuel had been in active use for about four hundred days. (Chernobyl Reactor Number Four had reached the end of a fuel cycle and had been scheduled for a maintenance shutdown the week after the accident.) The lab found highly radioactive microscopic particles of fallout—“hot spots”—contaminating the grounds, some of which consisted of spheres of pure ruthenium, a silvery metal fission product. Ruthenium melts at 4,082°F.; uranium at 2,070°F.; and zirconium, the metal of the fuel’s cladding, at 3,360°F.; all three had melted and vaporized. That morning, Sweden announced to the world that a Soviet reactor had melted down and was spreading its radiation across Europe. The world media responded; for the next weeks Chernobyl was the lead story of print and broadcast news.
The government commission had reported to Moscow on Sunday. Ryzhkov carried the report into the regular Monday morning Politburo meeting. What to do about the report occasioned intense debate. In the past, every nuclear accident had been treated as a state secret; acknowledging the accident publicly would be an unprecedented change of policy. Eduard Shevardnadze, Gorbachev’s foreign minister and old friend, had quoted the general secretary at a public event just the previous week speaking out in favor of glasnost: “We categorically oppose those who call for releasing public information in doses,” Gorbachev had said; “there can never be too much truth.” Denying Chernobyl was absurd, Shevardnadze argued, an affront to common sense: “How can you conceal something that can’t be hidden? How could people complain about ‘washing our dirty linen in public’ when it was radioactive and had slipped out in spite of us?” From the standpoint of politics, Shevardnadze thought that trying to maintain secrecy would be “outright sabotage of the principles of the new thinking.”
The Soviet system’s seemingly pathological obsession with secrecy had emerged from its messianic conception of authority. “Possessed by a unique sense of its own destiny,” the former Soviet military economist Vitaliy Shlykov wrote, “and hoping to establish a new world order ‘free of capitalistic exploitation,’ the communist leadership of the country saw a military confrontation with the rest of the world as inevitable. To be prepared for that confrontation, the Soviet State had to be turned into a permanent military camp.” This ideological interpretation of reality, which emerged in the 1920s, had far-reaching consequences:
It was decided that the equipment of the Red Army had to be based on dual-use technologies, i.e., those applicable to both military and civilian needs. The civilian aviation and automobile and tractor industries were expected to provide the basis for mass production of military aircraft and tanks, and they were explicitly organized and equipped to do so. For instance…new types of automobiles were allowed to go into production only if [the factories] could meet the standards of tank production. This was supposed to make the mobilization of civilian industry in wartime relatively easy.
The RBMK reactor was a dual-use design. It was developed in the 1950s as a production reactor to produce plutonium for nuclear weapons, then adapted for civilian power operation in the 1970s; Like its graphite core, its pyatachok was punctured with multiple channels from which irradiated fuel rods could be removed via an overhead crane while the reactor was operating. If the military needed plutonium, on-line refueling would allow fuel rods to be removed early to maximize their bloom of military-grade plutonium.

*5 A safety containment structure around such a reactor, which would probably have prevented an accident like the one at Chernobyl, would have also greatly reduced its military value. Military needs thus competed with civilian needs in the choice of the RBMK design when the Soviet Union decided to greatly expand electricity production with nuclear power in the early 1970s; a competing light-water reactor design, the Soviet VVER, was safer but less suitable for the production of military-grade plutonium. The RBMK design was adapted for civilian use primarily for economic and logistic reasons—the concrete and graphite reactors drew on different industrial resources than the steel VVERs did—but their dual-use potential weighted the decision as well. From the perspective of the Politburo’s old guard, then, publicly discussing an accident at a Soviet nuclear power plant, especially one that revealed such serious design flaws, would be no less subversive than revealing the location and fitness of an army in the middle of a war.
Unfortunately, Gorbachev knew very little about nuclear physics or the Soviet nuclear-power industry. His adviser Anatoly Chernyaev, who attended every Politburo meeting on Chernobyl that year, insists that the champion of glasnost made no effort to cover up the accident but made the mistake, common to the Soviet leadership, of trusting the experts. Faced with what Shevardnadze would call the “unsheathed…claws” of the Politburo opposition, Gorbachev relied on the advice of senior scientists and managers such as Anatoly Alexandrov, the eighty-three-year-old president of the U.S.S.R. Academy of Sciences and the physicist who had directed RBMK design. Gorbachev complains bitterly in his memoirs that immediately after the accident Alexandrov and the powerful minister of Medium Machine Building, Yefim Slavsky, misled the Politburo, claiming (in Gorbachev’s sarcastic parody): “Nothing terrible has occurred. These things happen at nuclear reactors. Just drink a little vodka, have a bite to eat, have a good night’s sleep—forget it.”
Confronted with stiff resistance within the Politburo, ill-informed himself, and badly advised by his experts, with the Swedish ambassador clamoring for more information, Gorbachev compromised and agreed to the broadcast of a simple, misleading statement on national television at nine p.m. that Monday night:
From the USSR Council of Ministers: An accident has occurred at the Chernobyl nuclear power plant—one of the atomic reactors has been damaged. Measures are being undertaken to liquidate the consequences of the accident. Those affected are being given aid, and a government commission has been created.
It was a grudging beginning, but it opened a crack in the monolith that the full flood of world attention soon forced wide.
Hans Blix, the Swedish diplomat, who had trained at Columbia University in international law, was the director-general of the United Nations’ International Atomic Energy Agency (IAEA) at that time. Blix, in Vienna, remembers hearing about the Chernobyl accident on the same Monday that the Politburo met. “I was phoned by the Swedish minister of energy,” he told me. “I then phoned around to Poland and other places, and on about Monday evening I heard from the Russians. Then they went public about it.” One outcome of the Monday Politburo meeting was the appointment of a strategic group to follow and direct Chernobyl recovery operations from day to day. The group met for the first time on Tuesday. Its chairman was Nikolai Ryzhkov, a Gorbachev ally. Another prominent member was Central Committee secretary Alexander Yakovlev, one of the principal theoreticians behind Gorbachev’s ambitious program of reforms. They more than counterbalanced Yegor Ligachev, a conservative who favored Gorbachev’s reforms only so long as they sustained the Communist Party’s leadership over the U.S.S.R. Blix told the Soviets that the IAEA was prepared to help in any way possible. Before the week was out, he was invited to travel to Moscow with a team of experts. Whether he and his team would be allowed to view the accident scene he did not yet know, but he prepared to pack his bags.
Pravda began publishing regular reports on the Chernobyl accident on 30 April—a major breakthrough for glasnost. On 1 May, Thursday, it reported that “the emission of radioactive substances has decreased, and radiation levels in the area of the atomic power station and in the station settlement[i.e., Pripyat] have gone down,” which was true—temporarily. Pravda also claimed that as a result of the accident “two people died and a total of 197 were hospitalized; 49 of them have been discharged from the hospital after examination. Enterprises, collective farms, state farms and other institutions are operating normally.” But evacuations of the rural areas around the Chernobyl plant were ongoing that week, so that by the next day, Friday, a ten-kilometer (6.2-mile) exclusion zone had been emptied of people and domestic animals, and there would soon be evidence that more casualties had been sustained than the numbers cited in official reports.
Ryzhkov and Ligachev traveled to Chernobyl that Friday to review the situation firsthand. They were just in time to hear of a new and imminent threat. By then the helicopters had dumped more than eleven million pounds of materials onto the reactor. The tons of sand, clay, lead, dolomite, and boron piled into the crater failed to seal it completely, however; the reactor was still sufficiently exposed to allow the chimney of air pulled up through the core’s empty water channels to continue fanning the graphite fire. And since the pile of material was now so massive that it held in the heat, the temperature of the core had begun to rise, eventually reaching about 4,500°F. Superheated gas and particulates filtered up through the ruins, renewing the radioactive plume, and the level of radioactivity, which had been declining steadily, began again to increase. (On Monday it reached a level nearly as high as it had been on the first day of the accident.) Ryzhkov and Ligachev acted immediately: they ordered the exclusion zone enlarged from a ten-kilometer to a thirty-kilometer (nineteen-mile) radius, increasing the area to be evacuated by more than 1,000 square miles, including the town of Chernobyl, which dated back to the twelfth century and was a center of Hasidism. The journalist Svetlana Alexievich later interviewed a soldier who participated in the evacuations and remembered them vividly:
At first there was disbelief, this sense that it was a game. But it was a real war, an atomic war. We had no idea—what’s dangerous and what’s not, what should we watch out for, and what ignore? No one knew.
It was a real evacuation, right to the train stations…. We helped push kids through the windows of the train cars. We made the lines orderly—for tickets at the ticket window, for iodine at the pharmacy. In the lines people were swearing at one another and fighting. They broke the doors down on stores and stands. They broke the metal grates in the windows….
Our system, it’s a military system, essentially, and it works great in emergencies. You’re finally free there, and necessary. Freedom! And in those times the Russian shows how great he is. How unique. We’ll never be Dutch or German. And we’ll never have proper asphalt and manicured lawns. But there’ll always be plenty of heroes.
In a matter of days, about 116,000 people and eighty-six thousand head of cattle were evacuated from the larger exclusion zone, haphazardly, because housing and pasturage in which to resettle them were scarce. “We didn’t just lose a town,” one of the evacuees said. “We lost our whole lives.”
 
AT THE SAME TIME THAT THE HEAT from the burning reactor intensified the radioactive plume by then circumnavigating the globe, it also threatened to melt down the fuel elements remaining in the reactor core. The massive seal weighed down on the core and crushed it against the weakened concrete lower shield, which was suspended above the water-filled shielding pool. Under these conditions, the Chernobyl historian Zhores Medvedev writes, the core could give way:
It could burn down and drop into the large bubbler pool of water which was below the reactor vault. This would cause a new, more powerful explosion and complete dispersal of the full inventory of uranium, plutonium and large quantities of other radioactive products. By 3 May only about 3 or 4 percent of the total inventory of radionuclides had been released into the environment…. Probably not less than 10 percent of the core was blown out and scattered close to the reactor…. The main part of the destroyed reactor core was still trapped inside…. To prevent a second, even greater catastrophe there were now two urgent tasks: to drain the bubbler pool and to freeze the earth beneath the reactor building to make it solid.
By Sunday, 4 May, Soviet Army engineer units had brought in oil-drilling equipment and had begun drilling into the soil below the reactor. Through these channels they pumped liquid nitrogen at the rate of about one thousand cubic feet—fifty-five thousand pounds—per day to freeze the soil against a possible core meltdown. Liquid nitrogen injected into the spaces around the core vaporized to a cold cloud that soon smothered the fire. But putting out the fire had no effect on the increasing heat generated by the decaying fission products in the reactor’s remaining fuel. Over the night of 6 to 7 May, sharply shadowed in floodlights, sweat-soaked in dark green ZZK protective suits and echoing gas masks that allowed only twenty-four minutes each of exposure to the intense radioactivity of the blown-out reactor, the engineers pumped five million gallons of water out of the bubbler pool. In the coming days they used shaped-charge explosives to blow holes through the concrete foundation, laid pipe into the empty pool, and pumped in enough concrete to fill it to a solid block. To prevent flooding in the late May rains, which might wash radioactivity down the Pripyat River into the Kiev Reservoir, engineer units built five miles of earthen dams and barriers along the river and lined them with polyethylene sheeting. That spring, half a million cubic yards of mud and sand were dredged from the Pripyat riverbed and replaced with gravel to trap radioactive runoff.
Eight days after the accident, on Sunday, 4 May, Gorbachev had still not discussed Chernobyl publicly. “We sat in front of the television for days,” a young woman who lived just outside the thirty-kilometer exclusion zone told Alexievich, “waiting for Gorbachev to speak. The authorities didn’t say anything.” Pravda, citing the U.S.S.R. Council of Ministers, continued to underplay the numbers of casualties. On 2 May it had admitted to eighteen people “in serious condition” and said there were “no foreign citizens among the victims.” But secret protocols of the Politburo strategic group’s meetings reveal much higher numbers. One of the few protocols made public, dated 4 May, reported that “1,882 people were treated in hospital [on that day]. The total number of people treated reached 38,000. Two hundred four people were discovered to have been affected to greater or lesser degrees by irradiation syndrome, of whom 64 were children. Eighteen are in serious condition.”
Blix arrived in Moscow on Tuesday, 6 May, with two IAEA nuclear experts, an American and a Russian. The delegation, thoroughly briefed by Soviet officials and scientists, watched a film shot from one of the helicopters that surveyed the damaged reactor and heard from eyewitnesses who had reached the Chernobyl complex within a few hours of the explosions. But the vital question for Blix was whether or not he would be allowed to visit the accident site itself. “I know in retrospect,” he says, “that the question went to the Politburo and that Mr. Gorbachev himself had argued that, yes, they should be invited, while others felt that the traditional policy of secrecy should be continued.” Gorbachev won the argument, extending glasnost that much further; Blix and his team would fly to Kiev on Thursday.
Tuesday also saw the first official news conference devoted to the disaster, organized by the Soviet Ministry of Foreign Affairs. Shevardnadze sponsored such an unprecedented revelation, he writes, “so that the truth about Chernobyl would be known to the country and to the whole world.” He adds that he “was not able to do much.” At least Kiev was apprised that day—for the first time, ten days late—about the fallout risk. Tuesday’s secret Politburo strategic group protocol reported that “the number of people treated in hospital [on 6 May] rose to 3,454; among these, 2,609 were admitted, of whom 471 were children. According to more precise figures, the number of people affected by irradiation syndrome is 367 people, of whom 19 are children. Of these, 34 are in a serious condition. One hundred and seventy-nine people have been admitted to six Moscow hospitals, of whom two are children.” Gorbachev himself attended the Wednesday meeting of the strategic group and heard that “in one day, the list of people treated in hospital rose by 1,821. By…7 May the number of people admitted to hospital had reached 4,301, of whom 1,351 were children. In 520 of these, irradiation syndrome was diagnosed, including people working for the Ministry of the Interior of the USSR[i.e., the KGB]. The number of people whose condition is serious is 34.” He could not claim not to have been informed.
The IAEA team toured Kiev and then helicoptered north to the Chernobyl complex. “We circled the whole site,” Blix told me, “and saw the black smoke coming up from the graphite, and then we had extensive briefings by the Russians about what had happened.” Andranik Petrosyants, the head of the Soviet atomic energy program, who was traveling with Blix, remembered that “the helicopter made two rounds of the destroyed reactor building. We did not fly directly over the reactor itself, but circumvented it to avoid the high radioactivity. The reactor was smothered with debris, including lead, dropped from helicopters, and though smoke was still seeping from the burning wooden and other structures, it was clear the fire was over.” Blix’s dosimeter registered a hazardous 3.5 rem per hour, however, fire or no. “And then we went back to Moscow and we had a huge press conference there,” Blix recalls. “We thought our main job was to inform the outside world by objective statements and understanding and we did. However, somewhat to my surprise I found that maybe our impressions were even more important in Russia, because the Russian population had not believed a word of what their own authorities said. But they believed outside people coming from an international organization. So it calmed the atmosphere, because they thought it was even worse than it was. It was bad enough.”
In our conversation about Chernobyl, Blix emphasized twice that he had not gone to Moscow to “scream” at the Soviet leaders but to help them. Certainly the rest of the world was screaming by then, with minimal but measurable quantities of Chernobyl radionuclides falling out around the world and particularly on Western Europe; the Chernobyl fallout was roughly equivalent to the fallout from a twelve-megaton nuclear explosion (the explosions themselves had been equivalent to about thirty to forty tons of TNT). Blix’s statements did help, and in exchange for them he extracted historic agreements from Gorbachev to make available timely information about the accident and its aftermath. “The Soviet authorities agreed,” he said later, “to provide daily information on radiation levels from seven measurement stations, one close to Chernobyl and the other six along the Western border of the USSR.” They agreed as well to participate in a post-accident review meeting and to increase cooperation in the field of nuclear safety. “It is sad, but a common experience,” Blix concludes, “that only big accidents or other setbacks will provide the necessary impetus to move governments and authorities to act.”
In this context, as in so many others, Chernobyl was exceptional. “It was the first time in Soviet history,” Zhores Medvedev comments, “that an offer was made to put records of Soviet technology and details of an accident before the international scientific community for analysis and judgment.”

*6 Gorbachev judged the political effects of the accident to be mixed. On the one hand, it “shed light on many of the sicknesses of our system as a whole. Everything that had built up over the years converged in this drama: the concealing or hushing up of accidents and other bad news, irresponsibility and carelessness, slipshod work, wholesale drunkenness. This was one more convincing argument in favor of radical reforms.” On the other hand, Chernobyl “severely affected our reforms by literally knocking the country off its tracks.”
After their press conference on Friday, 9 May, Blix and his colleagues left Moscow to return to Vienna. And finally, on the following Wednesday, 14 May, eighteen days after the accident and one day after preparations had been announced to end school early for the 370,000 children of Kiev Province and send them south for the summer to work-and-recreation camps, a haggard Gorbachev appeared on Moscow evening television to deliver an unprecedented speech. “A misfortune has befallen us,” he began, but with the old guard looking over his shoulder he went on to assert, falsely, that “this is the first time we have had to deal with a force as powerful as nuclear energy that has gone out of control.” The secret Politburo protocol for 12 May had listed 10,198 people “admitted to hospital for observation or treatment, of whom 345 [including thirty-five children] show symptoms of radiation syndrome,” but in his speech Gorbachev claimed that only 299 people had been hospitalized, “diagnosed as having radiation sickness at varying degrees of gravity.” He praised the workers who were struggling “to eliminate the consequences of the accident” and the neighbors in the provinces outside the exclusion zone who received the evacuees into their homes. Implicitly he revealed the reason he had delayed so long before speaking publicly about the accident: to be able “to say today that the worst is over. The most serious consequences have been averted.” He thanked Blix and the IAEA and “our friends in socialist countries” for their support.
Then, reverting again to old-style Cold War rhetoric, he warned the Soviet people that “certain NATO [North Atlantic Treaty Organization] countries, especially the USA,” had launched “a wanton anti-Soviet campaign” that had piled up “a veritable mountain of lies—most brazen and malicious lies” about Chernobyl, such as “thousands of casualties,” “mass graves of the dead” and “Kiev deserted.” They were looking for a pretext, he said, that could be used “to try to defame the Soviet Union and its foreign policy, to lessen the impact of Soviet proposals on the termination of nuclear tests and on the elimination of nuclear weapons”—referring to the voluntary Soviet moratorium on weapons tests, begun in 1985, that the United States had pointedly not matched, and his bold January proposal to Ronald Reagan to eliminate all nuclear weapons before the end of the century.
Swinging back to his program of reform, Gorbachev then spoke with feeling of the impact of the Chernobyl nuclear accident on his understanding of the perils of nuclear war:
For all this, it should not be forgotten that in our world, where everything is interrelated, problems with the military atom exist alongside those of the peaceful atom…. The accident at Chernobyl showed again what an abyss will open if nuclear war befalls mankind. The stockpiled nuclear arsenals are fraught with thousands upon thousands of disasters far more horrible than the one at Chernobyl.
Whereupon he announced that his government would extend its unilateral moratorium on nuclear tests until 6 August 1986, the forty-first anniversary of the U.S. atomic bombing of Hiroshima—a pointed reminder of the destructive force of even a small nuclear weapon, as the thirteen-kiloton bomb exploded over Hiroshima had come to seem.
 
THE STRUGGLE TO DEAL WITH THE fallout of radionuclides that had contaminated large areas of Soviet territory continued through the summer and fall and across the next winter. When the leaves fell from the chestnut trees that are the glory of Kiev, proud on its high bluff above the Dnieper River, they had to be raked up, all three hundred thousand tons of them, baled and buried outside the city as low-level nuclear waste. “Liquidators” by the hundreds of thousands, perhaps half a million in all—340,000 soldiers, many of them recently returned from service in Afghanistan, new draftees, minor government employees such as teachers and inspectors—were pressed into service and took their brief turn scraping away topsoil, paving over roads, spraying plastic coatings onto schoolyards and fallow fields, burying gardens, houses, equipment, wells. “We buried the forest,” one of them told Alexievich. “We sawed the trees into meter-and-a-half pieces and packed them in cellophane and threw them into graves…. It was just your average Russian chaos. That’s how we live.” In November 1986, after a heroic effort, workers finished entombing Reactor Number Four within a sarcophagus made of half a million cubic yards of reinforced concrete, and only then did it cease releasing radiation into the environment.
“More than 500 residential communities, nearly 60,000 buildings and structures, and several tens of millions of square meters of exposed surfaces of technological equipment and internal surfaces at the [nuclear-power plant] itself have been decontaminated,” Colonel-General Vladimir Pikalov of the U.S.S.R. Chemical Forces summarized a year later. “Tens of thousands of cubic meters of contaminated soil has been removed and the same amount brought in and several thousand insulating screens have been laid down. Dust has been suppressed on vast territories and several thousand samples have been taken for radioactive isotope analysis.”
Shevardnadze came to call 26 April 1986 “Chernobyl Day.” It “tore the blindfold from our eyes,” he wrote later. It tore the blindfold as well from the eyes of hundreds of thousands of Soviet citizens living in the western Soviet Union. “Chernobyl happened,” a Byelorussian biologist told Alexievich, “and suddenly you got this new feeling, we weren’t used to it, that everyone has his separate life. Until then no one needed this life. But now you had to think: what are you eating, what are you feeding your kids? What’s dangerous, what isn’t? Should you move to another place, or should you stay? Everyone had to make her own decisions. And we were used to living—how? As an entire village, as a collective—a factory, a kolkhoz [i.e., a collective farm]. We were Soviet people, we were collectivized…. Then we changed. Everything changed.”
Eastern Europe changed. The European Community banned imports of Soviet, Polish, Czechoslovakian, Hungarian, Romanian, and Bulgarian agricultural products worth $500 million annually as of 7 May 1986, inflicting great economic hardship on populations already restive in response to Gorbachev’s relaxation of authoritarian control. Ironically, the purpose of recent Soviet nuclear-power development had been to increase electrical capacity available to Eastern Europe. “The decision to accelerate the nuclear-energy program had been taken in 1974,” Zhores Medvedev explains, “when the international price of oil rose sharply and export demand increased. Oil became the main source of foreign exchange after 1974. Poor [Soviet] harvests meant that large imports of grain and food were necessary. As a result, the replacement of oil by nuclear energy became a priority.” More than any other natural resource, oil propped up the stagnant Soviet economy, but the oil the Soviet Union supplied to Eastern Europe went at subsidized rates. Replacing most of that oil with nuclear electricity would free it up for foreign trade. The new Five-Year Plan that Gorbachev’s government had introduced at the 27th Party Congress in February 1986 had called for doubling nuclear-generated electricity, primarily by building reactors in the Ukraine. Those plans were now in doubt.
Shevardnadze concluded that “Chernobyl was the first test of glasnost, and it failed.” Certainly the disaster was never discussed publicly with the candor that Gorbachev and his advisers claimed. But as the affected population was changed by it, as Eastern Europe was changed, so also was Gorbachev changed. He had been “profoundly realistic” in his attitude toward nuclear proliferation even before Chernobyl, writes the Soviet historian Dmitri Volkogonov: “In April 1985 he had ordered that the North Korean leadership be told that a nuclear reactor being built with Soviet help must be under the control” of the IAEA. “In July of the same year he had informed Colonel Qaddafi that he would not agree to the Soviet-built nuclear research center in Libya being used for the production of heavy water, which could lead to Libya’s acquiring nuclear weapons.” In the months after Chernobyl, the American analyst William Potter reports, “senior Polish and Hungarian Communist Party officials who had contact with the Soviet political leadership” told him that the accident had a “profound impact…on Gorbachev’s thinking about the consequences of nuclear war.” Gorbachev had said as much in his speech to the Soviet people on 14 May, but the West had dismissed the statement as propaganda. It went much deeper than propaganda, deep as a wound. George Shultz, the secretary of state under the Reagan administration, saw its lasting effect on Gorbachev at a dinner in 1988 and noted it in a memo:
I was struck by how deeply affected Gorbachev appeared to be by the Chernobyl accident. He commented that it was a great tragedy which cost the Soviet Union billions of rubles and had only been barely overcome through the tireless efforts of an enormous number of people. Gorbachev noted with seemingly genuine horror the devastation that would occur if nuclear power plants became targets in a conventional war much less a full nuclear exchange.
“His mind was undergoing a sweeping ‘de-ideologization,’” Gorbachev’s adviser Anatoly Chernyaev thought. The Soviet deputy foreign minister Alexander Bessmertnykh commented later that “Chernobyl…was something like one-third of the smallest nuclear explosive. And if it caused such great damage to almost half of Europe, what would happen if we should use all those arsenals we now have in our hands?” Gorbachev told a Politburo meeting in July 1986, “Global nuclear war can no longer be the continuation of rational politics, as it would bring the end of all life, and therefore of all politics.” And thinking perhaps of Chernobyl, he added, “What happened in this country is that a rigid system was created and then life was herded into it.”
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