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Part 1. Birth of a City


1. THE SOVIET PROMETHEUS

1 At the slow beat: Viktor and Valentina Brukhanov (husband and wife; director and heat treatment specialist at Chernobyl nuclear power plant in April 1986), author interviews, Kiev, September 2015 and February 2016. Author visit to Kopachi, Ukraine, February 17, 2006. Cognac and the driving of the stake are mentioned in the documentary film The Construction of the Chernobyl Nuclear Power Plant [Будівництво Чорнобильської АЕС], Ukrainian Studio of Documentary Chronicle Films, 1974. A still photograph of the ceremony is included in the documentary film Chernobyl: Two Colors of Time [Чернобыль: Два цвета времени], directed by I. Kobrin (Kiev: Ukrtelefim, 1989), pt. 3 mark 40:05, www.youtube.com/watch?v=keEcEHQipAY.

2 If the Soviet central planners had their way: Zhores A. Medvedev, The Legacy of Chernobyl (New York: Norton, 1990), 239; “Controversy Around the Third Phase of the Chernobyl NPP,” Literaturnaya Gazeta, May 27, 1987, translated in “Aftermath of Chernobyl Nuclear Power Plant Accident, Part IV,” Joint Publication Research Service, Soviet Union: Political Affairs (hereafter, JPRS, Soviet Union Political Affairs), 111.

3 They had considered a few options: Vitali Sklyarov, Chernobyl Was … Tomorrow, trans. Victor Batachov (Montreal: Presses d’Amérique, 1993), 22.

4 A small but ancient town: Alexander Sich, “The Chornobyl Accident Revisited: Source Term Analysis and Reconstruction of Events During the Active Phase” (PhD diss., Massachusetts Institute of Technology, 1994), 203.

5 The town of Chernobyl: Richard F. Mould, Chernobyl Record: The Definitive History of the Chernobyl Catastrophe (Boca Raton, FL: CRC Press, 2000), 312.

6 Two and a half million citizens: Between 1979 and 1989, Kiev’s population grew from about 2.2 million to 2.6 million: V. A. Boldyrev, Results of USSR Population Census [Итоги переписи населения СССР] (Moscow: USSR State Committee on Statistics, 1990), 15: http://istmat.info/files/uploads/17594/naselenie_sssr._po_dannym_vsesoyuznoy_perepisi_naseleniya_1989g.pdf. Also see Sich, “The Chornobyl Accident Revisited,” 196.

7 Viktor Brukhanov had arrived: Viktor and Valentina Brukhanov, author interview, 2015; author visit to the city of Chernobyl, April 25, 2016.

8 The oldest of four children: Viktor Brukhanov, interview by Oleg Nikolaevich, “Stories about Tashkent Natives: True and Sometimes Unknown. Part 1” [Истории о ташкентцах правдивые и не всем известные. Часть 1], Letters about Tashkent, April 29, 2016: http://mytashkent.uz/2016/04/29/istorii-o-tashkenttsah-pravdivye-i-ne-vsem-izvestnye-chast-1.

9 He had an exotic look: Major Vasily Lisovenko (head of the Third Division of the Sixth Department, Ukrainian KGB), author interview, September 2016.

10 At the Ministry of Energy: Lisovenko, author interview, 2016. Since the revolution, it had been common Soviet practice to appoint loyal Party members to the top jobs in technical enterprises and have them be advised by specialists. Grigori Medvedev, transcript of interview made during the production of The Second Russian Revolution, a 1991 BBC documentary film series: 2RR archive file no. 1/3/3, 16 (hereafter 2RR).

11 In July 1969: Neporozhny argued for this step in a letter to Soviet Premier Alexei Kosygin on July 4, 1969. Sonja D. Schmid, Producing Power: The Pre-Chernobyl History of the Soviet Nuclear Industry (Cambridge, MA: MIT Press, 2015), 34n97.

12 He set ambitious targets: Charles Dodd, Industrial Decision-Making and High-Risk Technology: Siting Nuclear Power Facilities in the USSR (Lanham, MD: Rowman & Littlefield, 1994), 73–74.

13 The first atomic power plant in Ukraine: V. A. Sidorenko, “Managing Atomic Energy,” in V. A. Sidorenko, ed., The History of Atomic Energy in the Soviet Union and Russia [История атомной энергетики Советского Союза и России] (Moscow: Izdat, 2001), 219.

14 400 million rubles: The total cost estimate for building Chernobyl was 389.68 million rubles in 1967. See Document No. 1 in N. Baranovska, ed., The Chernobyl Tragedy: Documents and Materials [Чорнобильська Трагедія: Документи і матеріали] (Kiev: Naukova Dumka, 1996): “Appeal from the Council of Ministers of USSR to the Central Committee of Communist Party of Ukraine to approve the project of building the Central Ukrainian nuclear power station near the village of Kopachi, Chernobyl district, Kiev region,” February 2, 1967.

15 He drew up lists of the materials: Viktor and Valentina Brukhanov, author interview, 2015. Brukhanov also described his responsibilities during these early days in an interview with Maria Vasyl, Fakty i kommentarii: “Former ChNPP director Brukhanov: ‘Had they found legal grounds to have me shot, they would have done so.’” [Бывший директор ЧАЭС Виктор Брюханов: «Если бы нашли для меня расстрельную статью, то, думаю, расстреляли бы.»], October 18, 2000, http://fakty.ua/104690-byvshij-direktor-chaes-viktor-bryuhanov-quot-esli-by-nashlidlya-menya-rasstrelnuyu-statyu-to-dumayu-rasstrelyali-by-quot. [URL INACTIVE]

16 Before Brukhanov could start: Baranovska, ed., The Chernobyl Tragedy, Document No. 7: “The joint decision of subdivisions of the USSR Ministry of Energy and Electrification on constructing a temporary cargo berth for the Chernobyl NPP,” April 29, 1970.

17 A cluster of wooden huts: Brukhanov, interview by Vasyl, Fakty i kommentarii, 2000.

18 As shock-work brigades excavated: Vasily Kizima (construction supervisor at Chernobyl), author interview, Kiev, Ukraine, February 2016. Gennadi Milinevsky (Kiev University student sent to Chernobyl construction site to assist with building work in the summer of 1971), author interview, Kiev, April 2016. “Shock workers”—udarniki—was the name given to those members of the Soviet workforce who regularly exceeded plan targets and participated in Communist labor competitions. By 1971 there were 17.9 million shock workers in the USSR: Lewis Siegelbaum, “Shock Workers;” Seventeen Moments in Soviet History, http://soviethistory.msu.edu/1929-2/shock-workers/.

19 The first group of nuclear specialists to arrive: Nikolai Steinberg, author interview, Kiev, Ukraine, September 2015.

20 According to Soviet planning regulations: Schmid, Producing Power, 19.

21 Its residents began to build summer houses: Alexander Esaulov (deputy chairman of the Pripyat ispolkom), author interview, Irpin, Ukraine, July 2015.

22 Viktor Brukhanov’s initial instructions: Brukhanov, interview by Vasyl, Fakty i kommentarii, 2000; Steinberg, author interview, 2015.

23 Enough to serve at least a million modern homes: Electricity consumption varies according to many factors, including geographical location, but this conservative estimate is based upon figures provided by the Nuclear Regulatory Commission for twenty-first-century homes in the northeastern United States: “What Is a Megawatt?”, February 4, 2012, www.nrc.gov/docs/ML1209/ML120960701.pdf.

24 The deadlines set by his bosses: Baranovska, ed., The Chernobyl Tragedy, document No. 10: “Resolution of the USSR Ministry of Energy and Electrification on the organization and implementation of operations to oversee the physical and energy launch of the NPPs under construction on USSR territory,” July 29, 1971. Steinberg, personal communication with author, August 6, 2018.

25 The USSR was buckling under the strain: Some Soviet historians estimate that, in real terms, the USSR’s annual spending on troops and armaments before 1972 amounted to between 236 and 300 billion rubles a year—and by 1989 represented almost half of the state budget. Yevgenia Albats, The State Within a State: The KGB and Its Hold on Russia—Past, Present, and Future, trans. Catherine Fitzpatrick (New York: Farrar, Straus and Giroux, 1999), 189.

26 From the beginning: Baranovska, ed., The Chernobyl Tragedy, document No. 13: “Resolution of the Communist Party of Ukraine and the Council of Ministers of the USSR on the Construction Progress of the Chernobyl Nuclear Power Plant,” April 14, 1972.

27 Key mechanical parts: Schmid, Producing Power, 19; George Stein, “Pipes Called ‘Puff Pastry Made of Steel,’” Los Angeles Times, May 16, 1986; Piers Paul Read, Ablaze: The Story of the Heroes and Victims of Chernobyl (New York: Random House, 1993), 30 and 46–47.

28 The quality of workmanship: Sklyarov, Chernobyl Was … Tomorrow, 163. (The Russian term pred-montazhnaya reviziya oborudovaniya is translated here as “pre-erection overhaul,” but “installation” is closer to the sense of “montage” in the original. See the original Russian edition of the book, Завтра был … Чернобыль. Moscow: Rodina, 1993, 165.)

29 Throughout late 1971: Baranovska, ed., The Chernobyl Tragedy, document no. 13; Vladimir Voloshko, “The Town That Died at the Age of Sixteen” [Город, погибший в 16 лет], undated, Pripyat.com, http://pripyat.com/people-and-fates/gorod-pogibshii-v-16-let.html.

30 And still there was more: These construction targets were mandated by Ukrainian Party leaders for the period 1972 to 1974. See Baranovska, ed., The Chernobyl Tragedy, document no. 13.

31 For an appointment with his boss: Brukhanov’s supervisor Artem Grigoriants headed the Ministry of Energy’s directorate for nuclear power (Glavatomenergo), tasked with overseeing Chernobyl construction and enforcing deadlines.

32 The Party had originated: The genesis of the Communist Party is described in detail in Robert Service, A History of Modern Russia (Cambridge, MA: Harvard University Press, 2010), 47–99.

33 “a classless society”: Raymond E. Zickel, ed., Soviet Union: A Country Study (Washington, DC: US Government Printing Office, 1991), 281.

34 Known collectively as the nomenklatura: Theodore R. Weeks, Across the Revolutionary Divide: Russia and the USSR, 1861–1945 (Chichester, UK: Wiley-Blackwell, 2010), 77.

35 This institutionalized meddling: The confusion and infighting of the early years of Party bureaucracy was revealed in the captured archives described by Merle Fainsod in Smolensk Under Soviet Rule (Cambridge, MA: Harvard University Press, 1958).

36 By 1970, fewer than one in fifteen: Communist Party membership in 1970 was approximately 13.4 million. A. M. Prokhorov, ed., Great Soviet Encyclopedia [Большая Советская Энциклопедия], vol. 24 (Moscow, 1997), 176.

37 Viktor Brukhanov joined in 1966: Viktor Brukhanov, interview by Sergei Babakov, “I don’t accept the charges against me …” [«С предъявленными мне обвинениями не согласен…»], Zerkalo nedeli, August 27, 1999, https://zn.ua/society/c_predyavlennymi_mne_obvineniyami_ne_soglasen.html.

38 “Had the face of a truck driver”: Read, Ablaze, 31.

39 The humiliation: Sklyarov, Chernobyl Was … Tomorrow, 172.

40 Seated at the top: Vladimir Shlapentokh, A Normal Totalitarian Society: How the Soviet Union Functioned and How It Collapsed (Armonk, NY: M.E. Sharpe, 2001), 56; Stephen Kotkin, Armageddon Averted: The Soviet Collapse, 1970–2000, 2nd ed. (New York: Oxford University Press, 2003), 67.

41 A game of chance: Angus Roxburgh, Moscow Calling: Memoirs of a Foreign Correspondent (Berlin: Birlinn, 2017), 28–30.

42 Crops rotted in the fields: David Remnick, Lenin’s Tomb: The Last Days of the Soviet Empire (New York: Vintage Books, 1994), 249.

43 Soft spoken but sure of himself: See Sklyarov, Chernobyl Was … Tomorrow, 119 and 122. Vitali Sklyarov, Ukrainian Energy Minister at the time of the accident, encountered Brukhanov frequently both in the years leading up to April 26, 1986, and immediately afterward.

44 Yet when Brukhanov arrived: Viktor and Valentina Brukhanov, author interviews, 2015 and 2016.

45 Thirteen years later: Viktor and Valentina Brukhanov, author interview, 2016. A photograph of an earlier November 7 celebration in Pripyat, in 1984, is available at “Pripyat Before the Accident. Part XIX,” Chernobyl and Pripyat electronic archive titled Chernobyl—A Little About Everything [Чернобыль: Обо Всём Понемногу], November 14, 2012, http://pripyat-city.ru/uploads/posts/2012-11/1352908300_slides-04.jpg.

46 Hailed for his illustrious achievements: Viktor and Valentina Brukhanov, author interview, 2016.

47 Construction was also well under way: Zhores Medvedev, Legacy of Chernobyl, 239; Lyubov Kovalevska, “Not a Private Matter” [Не приватна справа], Literaturna Ukraina, March 27, 1986, online at www.myslenedrevo.com.ua/uk/Sci/HistSources/Chornobyl/Prolog/NePryvatnaSprava.html.

48 The Soviet counterpart to MIT: Paul R. Josephson, Red Atom: Russia’s Nuclear Power Program from Stalin to Today (Pittsburgh, PA: University of Pittsburgh Press, 2005), 55.

49 A glossy book: Yuri Yevsyukov, Pripyat [Припять] (Kyiv: Mystetstvo, 1986), available online at http://pripyat-city.ru/books/57-fotoalbom.html.

50 The average age: Vasily Voznyak and Stanislav Troitsky, Chernobyl: It Was Like This—The View from the Inside [Чернобыль: Так это было—взгляд изнутри] (Moscow: Libris, 1993), 223.

51 Watched as a pair of elk: Viktor and Valentina Brukhanov, author interview, 2015.

52 Financed directly from Moscow: Esaulov, author interview.

53 In the Raduga—or Rainbow—department store: Raduga sold everything from furniture to toys. Natalia Yuvchenko (teacher at School Number Four, Pripyat; wife of Chernobyl senior mechanical engineer Alexander Yuvchenko), author interview, Moscow, Russia, October 2015.

54 An office on the fifth floor of the ispolkom: Svetlana Kirichenko (chief economist of the Pripyat ispolkom), author interview, Kiev, April 2016.

55 Trouble was confined: Alexander Esaulov, The City That Doesn’t Exist [Город, которого нет] (Vinnytsia: Teza, 2013), 14; Viktor Klochko (head of Pripyat department of the KGB), interview by Taras Shumeyko, Kiev, September 2015.

56 Each spring, the river: Anatoly Zakharov (fire engine driver and lifeguard in Pripyat), author interview, Kiev, Ukraine, February 2016.

57 Could look back on a year of triumphs: Viktor and Valentina Brukhanov, author interview, 2016.

58 Speaking unselfconsciously: Remnick, Lenin’s Tomb, 144–47.

59 Hammered on the anvil: Sklyarov, Chernobyl Was … Tomorrow, 123.

60 Orders of merit and pay bonuses: For example, the Party granted medals to seven Chernobyl engineers involved in the launch of Unit Four in December 1983. “Resolution 144/2C of the Central Committee of the Communist Party of the Soviet Union” [Постановление Секретариата ЦК Коммунистической Партии Советского Союза № СТ 144/2С], March 6, 1984, Microfilm, Hoover Institution, Russian State Archive of Contemporary History (RGANI), Opis 53, Reel 1.1007, File 33.

61 Not even being manufactured in the USSR: Kizima, author interview, 2016.

62 “Go build it!”: Viktor Brukhanov, interview by Vladimir Shunevich, “Former director of the Chernobyl Atomic Power Station Viktor Brukhanov: ‘At night, driving by Unit Four, I saw that the structure above the reactor is … gone!’” [Бывший директор Чернобыльской Атомной Электростанции Виктор Брюханов: «Ночью, проезжая мимо четвертого блока, увидел, что верхнего строения над реактором … Нету!»], Fakty i kommentarii, April 28, 2006, http://fakty.ua/104690-byvshij-direktor-chaes-viktor-bryuhanov-quot-esli-by-nashlidlya-menya-rasstrelnuyu-statyu-to-dumayu-rasstrelyali-by-quot. [URL INACTIVE]

63 He found the extra funds: Viktor and Valentina Brukhanov, author interview, 2015.

64 The last day of December: The commissioning date of Unit Four is specified in Nikolai Karpan, From Chernobyl to Fukushima, trans. Andrey Arkhipets (Kiev: S. Podgornov, 2012), 143.

65 At the beginning of the 1980s: Sich, “The Chornobyl Accident Revisited,” 148.

66 A dense network: Schmid, Producing Power, 34.

67 Brought forward by a year: David R. Marples, Chernobyl and Nuclear Power in the USSR (New York: St. Martin’s Press, 1986), 120.

68 Labor and supply problems: Kovalevska, “Not a Private Matter.” David Marples translates and discusses excerpts of Kovalevska’s article in Chernobyl and Nuclear Power in the USSR, 122–24. Also see an interview with Kovalevska by the journalist Iurii Shcherbak in his book Chernobyl: A Documentary Story, trans. Ian Press (New York: St. Martin’s Press, 1989), 15–21.

69 A team of dedicated KGB agents: By the time of the accident the station was monitored by 91 KGB agents, 8 residents, and 112 “authorized persons,” according to Volodymyr Viatrovych, head of the Ukrainian Institute of National Remembrance (lecture in Kiev, April 28, 2016, www.youtube.com/watch?v=HJpQ4SWxHKU). For an example of KGB reports on Chernobyl supply and construction problems, see Document No. 15, “Special report of the 6th department of the UkSSR KGBM … concerning the facts of shipping of poor-quality equipment for the Chernobyl NPS from Yugoslavia,” from January 9, 1984, in Yuri Danilyuk, ed., “The Chernobyl Tragedy in Documents and Materials” [Чорнобильська трагедія в документах та матеріалах], Special Issue, Z arkhiviv VUChK–GPU–NKVD–KGB 1, no. 16 (2001).

70 Brukhanov received instructions: Viktor Kovtutsky (chief accountant at Chernobyl construction department), author interview, Kiev, Ukraine, April 24, 2016.

71 An office at the top: Viktor and Valentina Brukhanov, author interview, 2016.

72 Any time of the day or night: Sklyarov, Chernobyl Was … Tomorrow, 123.

73 If something went wrong: Author interviews: Viktor and Valentina Brukhanov, 2015; Steinberg, 2015; Serhiy Parashyn (Communist Party secretary of ChNPP), Kiev, November 30, 2016.

74 Despite his technical gifts: Author interviews with Parashyn and Kizima.

75 Derided him as a “marshmallow”: Vasily Kizima, account in Grigori Medvedev, The Truth About Chernobyl, trans. Evelyn Rossiter (New York: Basic Books, 1991), 141.

76 A moral decay: Steinberg, author interview, 2017; Valery Legasov, “My duty is to tell about this,” a translated recollection of the Chernobyl accident provided in full in Mould, “Chapter 19: The Legasov Testament,” Chernobyl Record, 298.

77 The USSR’s economic utopianism: Alec Nove, The Soviet Economy: An Introduction, 2nd rev. ed. (New York: Praeger, 1969), 258.

78 The inexorable construction work: Brukhanov described twenty-five thousand construction workers in need of steady employment in his interview with Fakty i kommentarii in 2000. Details on Jupiter employees, many of them women, come from Esaulov, The City That Doesn’t Exist, 13, as well as the author’s interview with Esaulov in 2015.

79 The highly qualified technical elite: Schmid, Producing Power, 87.

80 The “power men”: Ibid., 90.

81 “you could spread it on bread”: Alexander Nazarkovsky (senior electromechanical engineer at Chernobyl), author interview, Kiev, February 2006.

82 “like a samovar”: Legasov, “My duty is to tell about this,” 300.

83 Drank from glassware: Anna Korolovska (deputy director for science of the Chernobyl Museum), author interview, Kiev, July 2015.

84 Listlessly filled out their shifts: Read, Ablaze, 45.

85 Group of Effective Control: Ibid.

86 At the top: Steinberg, author interview, 2017; Schmid, Producing Power, 153. For a discussion of how staff turnover amplified the problem, see Marples, Chernobyl and Nuclear Power in the USSR, 120.

87 The chief engineer: Grigori Medvedev, The Truth About Chernobyl, 44.

88 Pushed through by the Party: Gennadi Shasharin, who in 1986 served as Deputy Minister of Energy and Electrification of the USSR, discusses Fomin’s appointment in “The Chernobyl Tragedy,” in A. N. Semenov, ed., Chernobyl. Ten Years On. Inevitability or Accident? [Чернобыль. Десять лет спустя. Неизбежность или случайность?] (Moscow: Energoatomizdat, 1995), 98.

89 Physics through a correspondence course: Expert testimony in trial transcript, Karpan, From Chernobyl to Fukushima, 148.

90 The decision had already been taken: Shasharin, “The Chernobyl Tragedy,” 98.

91 The news would be announced: Esaulov, author interview, 2015.

92 A lush variety of trees and shrubs: “Chernobyl NPP: Master Plan of the Settlement” [Чернобыльская АЭС: Генеральный план поселка], Ministry of Energy and Electrification of the USSR, 1971, 32.

93 But Brukhanov was especially fond of flowers: Author interviews, 2015: Esaulov, Kirichenko, and Viktor and Valentina Brukhanov; Viktor Brukhanov, interview by Anton Samarin, “Chernobyl hasn’t taught anyone anything” [Чернобыль никого и ничему не научил], Odnako, April 26, 2010, www.odnako.org/magazine/material/chernobil-nikogo-i-nichemu-ne-nauchil-1/.

94 On the elevated concrete plaza: Maria Protsenko (chief architect for the city of Pripyat), author interview, Kiev, September 5, 2015. A photo of the placeholder monument can be seen at “Pripyat Before the Accident: Part XVI,” Chernobyl and Pripyat electronic archive, December 2011, http://pripyat-city.ru/uploads/posts/2011-12/1325173857_dumbr-01-prc.jpg.





2. ALPHA, BETA, AND GAMMA

1 Unimaginably dense: Robert Peter Gale and Eric Lax, Radiation: What It Is, What You Need to Know (New York: Vintage Books, 2013), 12.

2 “the strong force”: Robert Peter Gale and Thomas Hauser, Final Warning: The Legacy of Chernobyl (New York: Warner Books, 1988), 6.

3 “neither mass nor energy”: Ibid.

4 In 1905 Albert Einstein: Ibid., 4–6.

5 580 meters above the Japanese city: Richard Rhodes, The Making of the Atomic Bomb (New York: Simon & Schuster, 1988), 711.

6 The bomb itself was extremely inefficient: Emily Strasser, “The Weight of a Butterfly,” Bulletin of the Atomic Scientists website, February 25, 2015; Jeremy Jacquot, “Numbers: Nuclear Weapons, from Making a Bomb to Making a Stockpile to Making Peace,” Discover, October 23, 2010.

7 Some seventy-eight thousand people died instantly: As a result of the chaos and destruction caused by the bombing, and uncertainty about the number of people present in the city at the time, figures for the total death toll directly attributable to the explosion vary significantly, and the true numbers will never be known. These figures are part of a “best estimate” for casualties from Paul Ham, Hiroshima Nagasaki: The Real Story of the Atomic Bombings and Their Aftermath (New York: Thomas Dunne Books/St. Martin’s Press, 2014), 408.

8 The atoms of different elements vary by weight: Gale and Hauser, Final Warning, 6.

9 Adding to or removing neutrons: Fred A. Mettler Jr., and Charles A. Kelsey, “Fundamentals of Radiation Accidents,” in Igor A. Gusev, Angelina K. Guskova, Fred A. Mettler Jr., eds., Medical Management of Radiation Accidents (Boca Raton, FL: CSC, 2001), 7; Gale and Hauser, Final Warning, 18.

10 Radiation is all around us: Craig Nelson, The Age of Radiance: The Epic Rise and Dramatic Fall of the Atomic Era (New York: Simon & Schuster, 2014), 3–4.

11 Radon 222, which gathers as a gas: Gale and Lax, Radiation, 13 and 17–18.

12 Polonium 210, a powerful alpha emitter: Ibid., 20.

13 It was also the poison: John Harrison et al., “The Polonium-210 Poisoning of Mr Alexander Litvinenko,” Journal of Radiological Protection 37, no. 1 (February 28, 2017). The FSB was organized in 1995 as the principal Russian state security service and the successor to the KGB.

14 Gamma rays—high frequency electromagnetic waves: Gale and Hauser, Final Warning, 18–19.

15 Severe exposure to all ionizing radiation: Mettler and Kelsey, “Fundamentals of Radiation Accidents,” 7–9; Dr. Anzhelika Barabanova, author interview, Moscow, October 14, 2016.

16 To the atomic pioneers: Gale and Lax, Radiation, 39.

17 “I have seen my own death!”: Timothy Jorgensen, Strange Glow: The Story of Radiation (Princeton, NJ: Princeton University Press, 2016), 23–28.

18 In 1896 Thomas Edison devised: Ibid., 31–32; US Department of the Interior, “The Historic Furnishings Report of the National Park Service, Edison Laboratory,” 1995, 73, online at www.nps.gov/parkhistory/online_books/edis/edis_lab_hfr.pdf. A photograph of the box can be found in Gilbert King, “Clarence Dally: The Man Who Gave Thomas Edison X-Ray Vision,” Smithsonian.com, March 14, 2012.

19 Even as the damage caused: Jorgensen, Strange Glow, 93–95.

20 In 1903 Marie and Pierre Curie: Gale and Lax, Radiation, 43–45.

21 Because radium can be mixed: Jorgensen, Strange Glow, 88–89.

22 A successful lawsuit: Gale and Lax, Radiation, 44.

23 Some radionuclides: Timothy Jorgensen, associate professor in the Department of Radiation Medicine at Georgetown University, author interview, telephone, June 19, 2016.

24 The survivors of the atom bomb: National Research Council, Health Risks from Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2 (Washington, DC: National Academies Press, 2006), 141.

25 Of those who lived through the initial explosion in Nagasaki: Data provided by Masao Tomonaga (head of the Atomic Bomb Disease Institute at Nagasaki University), cited in Gale and Lax, Radiation, 52–57.

26 The effect of ionizing radiation: James Mahaffey, Atomic Awakening: A New Look at the History and Future of Nuclear Power (New York: Pegasus, 2009), 286–89 and 329–33. Also see Dwayne Keith Petty, “Inside Dawson Forest: A History of the Georgia Nuclear Aircraft Laboratory,” Pickens County Progress, January 2, 2007, online at http://archive.li/GMnGk.

27 On August 21, 1945: Daghlian’s estimated whole-body dose was 5,100 millisieverts, equal to 510 rem. Jorgensen, Strange Glow, 111; James Mahaffey, Atomic Accidents: A History of Nuclear Meltdowns and Disasters: From the Ozark Mountains to Fukushima (New York: Pegasus Books, 2014), 57–60.

28 Admitted himself to medical care: A colleague of Daghlian’s at Los Alamos, Joan Hinton, recalls driving him to the hospital after he walked out of the building just as she happened to pull up in her car. See Ruth H. Howes and Caroline L. Herzenberg, Their Day in the Sun: Women of the Manhattan Project (Philadelphia: Temple University Press, 1999), 54–55.

29 Attributed his death to burns: “Atomic Bomb Worker Died ‘From Burns,’” New York Times, September 21, 1945. See also Paul Baumann, “NL Man Was 1st Victim of Atomic Experiments,” The Day, August 6, 1985.

30 “the Article”: David Holloway, Stalin and the Bomb: The Soviet Union and Atomic Energy, 1939–1956 (New Haven, CT: Yale University Press, 1996), 213. The Soviet bomb’s American predecessor, the device detonated in New Mexico’s Jornada del Muerto desert in 1945, was known by the scientists who constructed it as “the Gadget.”

31 Noted by his secret police minders: Svetlana Kuzina, “Kurchatov wanted to know what stars were made of—and created bombs” [Курчатов хотел узнать, из чего состоят звезды. И создал бомбы], Komsomolskaya Pravda, January 10, 2013, www.kp.ru/daily/26012.4/2936276.

32 Initially modeled on the ones in Hanford: Although the production reactor was at first slated to follow a horizontal design like those in Hanford, it was ultimately based on a vertical design by the Soviet engineer Nikolai Dollezhal (Holloway, Stalin and the Bomb, 183; Schmid, Producing Power, 45).

33 Kurchatov had succeeded: Mahaffey, Atomic Awakening, 203. The full title of the book was Atomic Energy for Military Purposes: The Official Report on the Development of the Atomic Bomb Under the Auspices of the United States Government, 1940–1945. Fifty thousand copies of the Russian translation were printed and made available to Soviet scientists (Josephson, Red Atom, 24).

34 Nuclear work was the responsibility: In Russian, the First Main Directorate was known as PGU, short for Pervoye Glavnoye Upravleniye. Roy A. Medvedev and Zhores A. Medvedev, The Unknown Stalin, translated by Ellen Dahrendorf (New York: I. B. Tauris, 2003), 133; Simon Sebag Montefiore, Stalin: The Court of the Red Tsar (New York: Knopf, 2004), 501–2.

35 By 1950, the First Main Directorate: Medvedev and Medvedev, Unknown Stalin, 134 and 162.
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46 Together they sang: Kopchinsky and Steinberg, Chernobyl, 139–40. (The preceding part of the chant was a sardonic recognition that the more sophisticated VVER reactors that had been planned to go into operation were mired in production problems and delays.)

47 Making dozens of adjustments every minute: Steinberg, author interview, 2015.

48 Rumors reached them: Ibid.; Kopchinsky and Steinberg, Chernobyl, 140.

49 “How can you possibly control”: Georgi Reikhtman (at the time of this exchange, a trainee reactor operator at Chernobyl Unit One), author interview, Kiev, September 2015.

50 The reactor was riddled with faults: Kopchinsky and Steinberg, Chernobyl, 140–42.
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57 Nikolai Steinberg was sitting at the desk: Steinberg, author interview, 2015.
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73 The last day of 1983: The commissioning date of Unit Four is confirmed by Nikolai Fomin, chief engineer of Chernobyl NPP, in Karpan, From Chernobyl to Fukushima, 143.
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5. FRIDAY, APRIL 25, 11:55 P.M., UNIT CONTROL ROOM NUMBER FOUR

1 A rancid haze of cigarette smoke: Alexey Breus, author interview, Kiev, July 2015. Smoking was forbidden in most parts of the plant, and the control rooms were one of the few places where it was tolerated. The reactor control engineers smoked at the control panels, and Leonid Toptunov (along with an overwhelming number of others in the USSR at the time) was a smoker.

2 Now entering his second day without sleep: Dyatlov’s defender, cross-examining Fomin in court, in trial proceedings reproduced in Karpan, states that Dyatlov managed the operations of Unit Four alone for two days. Fomin responds that Dyatlov had gone home for a “break” on the afternoon of April 25, but remained available by telephone. Chernobyl to Fukushima, 148.

3 Exhausted and unhappy: Boris Stolyarchuk, author interview, Kiev, July 2015.

4 It was one scenario: A total loss of power of this kind had already occurred at the Kursk nuclear power plant in 1980: Zhores Medvedev, Legacy of Chernobyl, 269.

5 The station had emergency diesel generators: Sich, “Chornobyl Accident Revisited,” 225.

6 The rundown unit: Nikolai Steinberg, former senior engineer at Chernobyl NPP, recalls that three similar tests took place before 1986—not one of them able to generate the amount of electricity that a total external power failure would require (author interview, 2015). The International Atomic Energy Agency report (INSAG–7) summarizes the history of the rundown test on p. 51. The fact that Reactor Number Four was commissioned without this test being completed is noted by the trial judge in the transcript of Chernobyl court proceedings in Karpan, Chernobyl to Fukushima, 143.

7 Factories and enterprises throughout Ukraine: This practice of shturmovshchina before important production quota deadlines—literally, taking them “by storm”—was a regular feature of Soviet working life: Zhores Medvedev, Legacy of Chernobyl, 25–26. See also the account of Igor Kazachkov, who supervised the first shift at Unit Four that day, in Shcherbak, Chernobyl, 34.

8 The dispatcher said: Gennadi Metlenko (chief engineer of Dontekhenergo), court testimony, in Karpan, Chernobyl to Fukushima, 178.

9 By midnight on Friday: Metlenko, questioned by Dyatlov in court testimony, in Karpan, Chernobyl to Fukushima, 180.

10 He hadn’t shown up at all: Karpan, Chernobyl to Fukushima, 146 and 191; Glukhov, author interview, 2015.

11 Twenty-five-year-old: Leonid Toptunov’s date of birth (August 16, 1960) is provided by his mother, Vera Toptunova, in author interview, 2015.

12 If the test wasn’t completed that night: Zhores Medvedev, Legacy of Chernobyl, 28.

13 At fifty-five: Anatoly Dyatlov’s date of birth (March 3, 1931) is given in the court verdict reproduced in Karpan, Chernobyl to Fukushima, 194.

14 A veteran physicist: Dyatlov, court testimony, in Karpan, Chernobyl to Fukushima, 151.

15 The son of a peasant: Read, Ablaze, 33–34 and 46.

16 As the head of the classified Laboratory 23: V. A. Orlov’s and V. V. Grischenko’s recollections, parts III and V in “Appendix 8: Memories about A. S. Dyatlov,” in Dyatlov, Chernobyl: How It Was, 183 and 187. For a history of the Lenin Komsomol shipyard, see “Komsomol’sk-na-Amure,” Russia: Industry: Shipbuilding, GlobalSecurity.org, November 2011.

17 By the time he arrived in Chernobyl: Dyatlov, court testimony, in Karpan, Chernobyl to Fukushima, 156.

18 These small marine reactors: Dyatlov, Chernobyl: How It Was, 25–32; Dyatlov, court testimony, in Karpan, Chernobyl to Fukushima, 152.

19 But the manner Dyatlov had developed: Anatoly Kryat’s recollections, part IV in Appendix 8 of Dyatlov, Chernobyl: How It Was, 186; Steinberg, author interview, 2015; Glukhov, author interview, 2015.

20 Even those colleagues: Valentin Grischenko, who worked with Dyatlov at both the Lenin Komsomol shipyard and Chernobyl, notes that out of all Dyatlov’s colleagues in Chernobyl, only one—another longtime collaborator, Anatoly Sitnikov—could be considered a close friend of his. Grischenko’s recollections in Dyatlov, Chernobyl: How It Was, 187.

21 He could be high-handed: Korol, author interview, 2015.

22 He demanded that any fault: Dyatlov, court testimony, in Karpan, Chernobyl to Fukushima, 152; Breus, author interview, 2015.

23 Even when overruled from above: Grischenko’s recollections, in Dyatlov, Chernobyl: How It Was, 187.

24 And Dyatlov’s long experience: Dyatlov, Chernobyl: How It Was, 25–26.

25 Dyatlov had fulfilled: Steinberg, author interviews, 2015 and 2017; Read, Ablaze, 47; Grischenko’s recollections in Dyatlov, Chernobyl: How It Was, 187.

26 Only long afterward would his secret emerge: Anatoly Dyatlov, personal letter (unpublished) to Toptunov’s parents, Vera and Feodor, June 1, 1989, from the personal archive of Vera Toptunova; Sergei Yankovsky (investigator for the Kiev Region Prosecutor’s Office), author interview, Kiev, February 7, 2016; Read, Ablaze, 47. Dyatlov describes the dose of radiation he received during his time at the shipyard—without attributing it directly to the accident—in an interview given to A. Budnitsky and V. Smaga, “The Reactor’s Explosion Was Inevitable” [Реактор должен был взорваться], Komsomolskoye Znamya, April 20, 1991, reproduced in Dyatlov, How It Was, 168.

27 Many admired him: Description in Read, Ablaze, 47; V. V. Lomakin’s recollections, part VI in Appendix 8 of Dyatlov, Chernobyl: How It Was, 188; Kopchinsky and Steinberg, Chernobyl, 151. Georgi Reikhtman, a submarine reactor room officer cashiered from the Soviet navy as part of a political purge, said that Dyatlov was a fair man, instrumental in having Reikhtman hired to work at the Chernobyl station when no one else would give him a job (Reikhtman, author interview, September 2015).

28 Eager to learn, they believed: Steinberg, author interview, 2015.

29 For all his hours spent poring: Nikolai Steinberg recalls that Dyatlov “would sometimes make offhand remarks about the RBMK being unknowable. We, the young, found this odd. We thought that Dyatlov, for one, knew everything.” Kopchinsky and Steinberg, Chernobyl, 151; Steinberg, author interview, 2017.

30 On the left sat: The acronym SIUR stands for starshiy inzhener upravleniya reaktorom. Author visit to Chernobyl nuclear power plant Control Room Number Two, and interview with Alexander Sevastianov, February 10, 2016; Stolyarchuk, author interview, 2016.

31 Forming a wall: Author visit to Chernobyl nuclear power plant Control Room Number Two, and interview with Alexander Sevastianov, February 2016; Stolyarchuk, author interview, 2016.

32 In the strict technical hierarchy: Glukhov, author interview, 2015.

33 Akimov, a gangling thirty-two-year-old: Akimov’s date of birth is given as May 6, 1953, in “List of Fatalities in the Accident at Chernobyl” [Список погибших при аварии на Чернобыльской АЭС], undated, Chernobyl Electronic Archive, available at http://pripyat-city.ru/documents/21-spiski-pogibshix-pri-avarii.html.

34 He and his wife, Luba: Read, Ablaze, 38–39.

35 Akimov was clever: Steinberg, author interview, 2015. When tasked with calculating the hypothetical probability of a serious accident occurring at Chernobyl, Akimov had estimated it at one in ten million a year (Read, Ablaze, 43).

36 Control Room Number Four had now grown busy: See the account of Yuri Tregub, who supervised the second shift at Unit Four that day, in Shcherbak, Chernobyl, 39; Grigori Medvedev, Truth About Chernobyl, 72.

37 Perhaps assuming: This explanation was suggested by Fomin in court testimony provided by Karpan, Chernobyl to Fukushima, 146.

38 Akimov, a copy of the test protocol: Stolyarchuk, author interview, 2016; Tregub, court testimony, in Karpan, Chernobyl to Fukushima, 180–81.

39 When Toptunov had assumed responsibility: International Atomic Energy Agency, INSAG–7, 4–5.

40 So Toptunov began the process: Sich, “Chornobyl Accident Revisited,” 211; Alexander Sich, author telephone interview, December 2016. The subsequent accident report by a working group of Soviet experts likewise faults Toptunov for the power fall: INSAG–7, “Annex I: Report by a Commission to the USSR State Committee for the Supervision of Safety in Industry and Nuclear Power,” 1991, 63. However, the authors of the INSAG–7 report mention that Dyatlov himself attributed the incident to equipment malfunction (International Atomic Energy Agency, INSAG–7, 11).

41 Now Toptunov watched in dismay: International Atomic Energy Agency, INSAG–7, p. 73; Tregub, testimony in Shcherbak, Chernobyl, 40.

42 “Maintain power!”: Tregub, court testimony, in Karpan, Chernobyl to Fukushima, 181.

43 At this point: On two previous occasions when operators had attempted to raise power in ChNPP reactors without waiting out the poison override time, word had reached nuclear safety inspectors in Moscow about what was happening, and they called Brukhanov immediately to have the power increases halted. Yuri Laushkin, court testimony, in Karpan, Chernobyl to Fukushima, 175.

44 Dyatlov himself would maintain: In his memoir, Dyatlov describes leaving the control room before Toptunov transferred the system to Global Automatic, in order to “more thoroughly inspect areas with heightened radiation risk,” which he thought had been made safer by the reduction of the reactor’s power. He states that he did not return to the control room until 00:35 a.m. (Chernobyl: How It Was, 30).

45 The recollections of others: Tregub also testifies to Dyatlov’s presence in the control room at this time (court testimony in Karpan, Chernobyl to Fukushima, 180–81). So does Metlenko (179), who says that Dyatlov stepped away from the console at about 00:28 a.m. “mopping his brow.”

46 “I’m not going to raise the power!”: Grigori Medvedev, Truth About Chernobyl, 55–56. Medvedev writes that Toptunov would recount his thoughts at this moment while in the medical center in Pripyat, less than twenty-four hours later. This view is expanded upon by Shcherbak’s interviews with Igor Kazachkov and Arkady Uskov, quoted in Chernobyl, 366–69 and 370–74.

47 The deputy chief engineer withdrew: Metlenko, testimony in Karpan, Chernobyl to Fukushima, 179.

48 “Why are you pulling unevenly?”: Tregub’s account in Shcherbak, Chernobyl, 41. The elapsed time period is noted in Sich, “Chornobyl Accident Revisited,” 212.

49 By one in the morning: International Atomic Energy Agency, INSAG–7, 71.

50 Yet the engineers knew: Ibid.

51 Running the pump system: Stolyarchuk, author interview, 2016.

52 The rush of water: Sich, “Chornobyl Accident Revisited,” 212–14.

53 A few moments later: International Atomic Energy Agency, INSAG–7, 8.

54 Some of the operators: Razim Davletbayev (deputy chief of the Turbine Department), court testimony in Karpan, Chernobyl to Fukushima, 188; Dyatlov, Chernobyl: How It Was, 31.

55 Ten men now stood: Grigori Medvedev, Truth About Chernobyl, 71–72.

56 “What are you waiting for?”: Davletbayev, court testimony, in Karpan, Chernobyl to Fukushima, 188.

57 Simulating the effects: Stolyarchuk, author interview, 2016. The test was initiated by the electrical shop, according to Fomin’s court testimony provided in Karpan, Chernobyl to Fukushima, 142.

58 The test program closely duplicated: Metlenko states in his court testimony that the 1984 test was conducted on Turbo-generator no. 5, which was in Unit Three: Karpan, Chernobyl to Fukushima, 178.

59 The chief engineer, had ordered that test himself: Fomin, court testimony, in Karpan, Chernobyl to Fukushima, 142–44; International Atomic Energy Agency, INSAG–7, 51–52; Supreme Court of the USSR, court verdict for Brukhanov, Dyatlov, and Fomin, July 29, 1987, provided in Karpan, Chernobyl to Fukushima, 198.

60 Fomin made two important changes: Fomin, court testimony, in Karpan, Chernobyl to Fukushima, 145.

61 Dyatlov, Akimov, and Metlenko: Tregub’s account in Shcherbak, Chernobyl, 41.

62 Upstairs at mark +12.5: Room description is from author visit to Main Circulating Pump room of Unit Three, Chernobyl nuclear power plant, February 10, 2016.

63 164 of the 211 control rods: Figure II-6, International Atomic Energy Agency, INSAG–7, 119.

64 “Oscilloscope on!”: Dyatlov, Chernobyl: How It Was, 40.

65 Inside the reactor, the cooling water: International Atomic Energy Agency, INSAG–7, 8.

66 Toptunov’s control panel revealed nothing unusual: International Atomic Energy Agency notes in INSAG–7 (p. 66): “Neither the reactor power nor the other parameters (pressure and water level in the steam separator drums, coolant and feedwater flow rates, etc.) required any intervention by the personnel or by the engineered safety features from the beginning of the tests until the EPS-5 button was pressed.”

67 “SIUR—shut down the reactor!”: Court testimonies of Yuri Tregub and Grigori Lysyuk (senior foreman of the electrical shop), in Karpan, Chernobyl to Fukushima, 182 and 184; Dyatlov, Chernobyl: How It Was, 40. Although Lysyuk maintains that the power surge was reported by Toptunov before the AZ-5 button was pressed, Dyatlov would say that this happened afterward, which also corresponds to further testimony and evidence from the computer data recovered after the accident.

68 A transparent plastic cover: Description of AZ-5 button provided by Nikolai Steinberg in author interview, 2017.

69 “The reactor has been shut down!”: Tregub, court testimony, in Karpan, Chernobyl to Fukushima, 182.

70 Oustripped the recording capacity: International Atomic Energy Agency, INSAG–7, 66.

71 For one scant second: Ibid., 119.

72 But then the graphite tips: Dyatlov, Chernobyl: How It Was, 48; International Atomic Energy Agency, INSAG–7, 4 (section 2.2).

73 The chain reaction began to increase: International Atomic Energy Agency, INSAG–7, 67; Sich, “Chornobyl Accident Revisited,” 220.

74 A frightening succession of alarms: International Atomic Energy Agency, INSAG–7, 55.

75 Electric buzzers: Author visit to Control Room Number Two and interview with Alexander Sevastianov, February 10, 2016.

76 “Shut down the reactor!”: Dyatlov, Chernobyl: How It Was, 41.

77 Standing at the turbine desk: Tregub’s account in Shcherbak, Chernobyl, 41–42.

78 But the reactor was destroying itself: Sich, “Chornobyl Accident Revisited,” 231m; International Atomic Energy Agency, INSAG–7, 67.

79 The channels themselves broke apart: International Atomic Energy Agency, INSAG–7, 67–68.

80 The AZ-5 rods jammed: Dyatlov, Chernobyl: How It Was, 31.

81 Out on a gantry at level +50: Sich, “Chornobyl Accident Revisited,” 219 and 230nl; Grigori Medvedev, Truth About Chernobyl, 73–74.

82 At Toptunov’s control panel, the alarm sounded: International Atomic Energy Agency, INSAG–7, 55.

83 The walls of the control room: Tregub’s account in Shcherbak, Chernobyl, 42.

84 A rising moan: Stolyarchuk, author interview, 2015.

85 As the fuel channels failed: Sich, “Chornobyl Accident Revisited,” 221–22.

86 The temperature inside the reactor rose: Karpan, Chernobyl to Fukushima, 63.

87 The lights of the Selsyn dials flared: Grigori Medvedev, Truth About Chernobyl, 71.

88 Releasing the AZ-5 rods from their clutches: Dyatlov, Chernobyl: How It Was, 57.

89 A mixture of hydrogen and oxygen: This hypothesis is supported by the USSR Vienna report (USSR State Committee on the Utilization of Atomic Energy, “The Accident at the Chernobyl Nuclear Power Plant and Its Consequences”), 21; and Sich, “Chornobyl Accident Revisited,” 223. For an alternative explanation, and discussion of the location of the second explosion, see Karpan, Chernobyl to Fukushima, 62–63.

90 As much as sixty tonnes of TNT: Estimates of the force of the explosion that destroyed the reactor vary enormously. An estimate of around twenty-four tonnes of TNT is cited in K. P. Checherov, “Evolving accounts of the causes and processes of the accident at Block 4.” Valery Legasov’s estimate would be just three to four tonnes of TNT (Legasov Tapes, Part One, p. 12). Karpan (Chernobyl to Fukushima, 62) says thirty tonnes, citing “Expert Conclusions” of state investigators reached on May 16, 1986. Finally, the KGB report of May 15, 1986, specified “no less than 50 to 60 tonnes” (Danilyuk, ed., Z arkhiviv, Document no. 34: “Report of the UkSSR OG KGBM and the USSR KGB in the town of Chernobyl’ to the USSR KGB concerning the radioactive situation and progress in investigating the accident at the Chernobyl’ NPS”).

91 The blast caromed off the walls of the reactor vessel: Although this continues to be a matter of debate, a 1989 report by the USSR State Committee on Safety in the Atomic Power Industry explains that the shield was thrown far enough in the air to be flipped over: A. Yadrihinsky, “Atomic Accident at Unit Four of Chernobyl NPP and Nuclear Safety of RBMK Reactors” [Ядерная авария на 4 блоке Чернобыльской АЭС и ядерная безопасность реакторов РБМК], Gosatomenergonadzor Inspectorate at the Kursk Nuclear Power Station, 1989, 10–11. See also US Nuclear Regulatory Commission in “Report on the Accident (NUREG-1250),” 2–16 and 5–6. Further details of damage caused by the initial explosion are given in Sich, “Chornobyl Accident Revisited,” 84–85.

92 Almost seven tonnes of uranium fuel: Sich, “Chornobyl Accident Revisited,” 84. Radioactive fallout from the accident was detailed in a top-secret report on May 21 by Yuri Izrael, chairman of the State Committee for Hydrometeorology and Environmental Monitoring (Goskomgidromet) to Nikolai Ryzhkov, chairman of the USSR Council of Ministers: “Regarding the assessment of the radioactivity situation and radioactive contamination of the environment by the accident at the Chernobyl NPP” [Об оценке радиационной обстановки и радиоактивного загрязнения природной среды при аварии на Чернобыльской АЭС], May 21, 1986, Microfilm, Hoover Institution, Russian State Archive of Contemporary History (RGANI), Opis 51, Reel 1.1006, File 23.

93 1,300 tonnes of incandescent graphite rubble: Sich, “Chornobyl Accident Revisited,” 405.

94 Inside his workspace: Alexander Yuvchenko, author interview, 2006.

95 Over in the turbine hall: Yuri Korneyev (turbine operator, fifth shift, Unit Four Chernobyl nuclear power plant), author interview, Kiev, September 2015.

96 Former nuclear submariner Anatoly Kurguz: Karpan, Chernobyl to Fukushima, 21.

97 Tiles and masonry dust fell: Dyatlov, Chernobyl: How It Was, 49.

98 A gray fog bloomed: Stolyarchuk, author interviews, 2015 and 2016.

99 Outside the plant: Karpan, Chernobyl to Fukushima, 11–12.




6. SATURDAY, APRIL 26, 1:28 A.M., PARAMILITARY FIRE STATION NUMBER TWO

1 A purple cone of iridescent flame: Eyewitness testimony in Karpan, Chernobyl to Fukushima, 12.

2 In the telephone dispatcher’s room: Anatoly Zakharov, author interview, Kiev, February 2016.

3 Many of the fourteen men: Ibid. They arrived at the scene at one thirty in the morning, according to the Kiev Region Fire Department Dispatch Log, archive of the Chernobyl Museum.

4 Pravik gave the order to go: Alexander Petrovsky, author interview, Bohdany, Ukraine, November 2016. Times and details of alarms and equipment are provided in the Kiev Region Fire Department Dispatch Log, archive of the Chernobyl Museum.

5 Two extra tanker trucks: The Pripyat brigade was called out at 1:29 a.m. (Kiev Region Fire Department Dispatch Log). See also Leonid Telyatnikov’s account in Shcherbak, “Report on First Anniversary of Chernobyl,” trans. JPRS, pt. 1, 18.

6 A number three alarm: Pravik confirmed the number three alarm by telephone at 1:40 a.m., according to the Kiev Region Fire Department Dispatch Log, Chernobyl Museum. Additional details: V. Rubtsov and Y. Nazarov, “Men of the Assault Echelon,” Pozharnoye delo, no. 6 (June 1986), translated in JPRS, Chernobyl Nuclear Accident Documents, 24–25.

7 Now the giant superstructure of the plant: Zakharov, author interview, 2016; Petrovsky, author interview, 2016.

8 Everyone was talking at once: Stolyarchuk, author interviews, 2015 and 2016.

9 A constellation of warning lamps: This description is based on author visit to the control room for Unit Number Two at the Chernobyl plant, February 10, 2016, and Dyatlov’s court testimony in Karpan, Chernobyl to Fukushima, 157.

10 In desperation, Dyatlov turned: Dyatlov, Chernobyl: How It Was, 49; Anatoly Dyatlov interviewed by Michael Dobbs, “Chernobyl’s ‘Shameless Lies,’” Washington Post, April 27, 1992.

11 “Lads,” he said: Read, Ablaze, 68; Dyatlov, Chernobyl: How It Was, 49. In his memoir, Dyatlov denied giving the order to supply water to the reactor, insisting it was given after his departure from the control room by Chief Engineer Fomin. Dyatlov, Chernobyl: How It Was, 53.

12 Engulfed in dust, steam, and darkness: Yuvchenko, author interview, 2006.

13 From beyond the shattered doorway: Alexander Yuvchenko, testimony in Zero Hour: Disaster at Chernobyl, directed by Renny Bartlett, Discovery, 2004. Further description of the second operator, Alexander Novik, is from Alexander Yuvchenko, interview by Michael Bond, “Cheating Chernobyl,” New Scientist, August 21, 2004.

14 Then Yuvchenko saw: Alexander Yuvchenko, author interview, 2006; Yuvchenko, interview by Bond, New Scientist, 2004. The moon was full at the time of the explosion, according to www.moonpage.com. Tregub’s own memory of the sequence of events, recalled in an interview with Yuri Shcherbak, differs from Yuvchenko’s (Shcherbak, Chernobyl, 42–43).

15 The two men turned into the transport corridor: Alexander Yuvchenko, author interview, 2006. Although Yuvchenko would later be convinced the ethereal glow he saw was the result of Cherenkov’s Light, this phenomenon is visible only in mediums with a high refractive index, such as water—and unlikely to have been possible in the open air above Reactor Number Four (Alexander Sich, author interview, 2018).

16 “Tolik, what is it?”: Zakharov, author interview, 2016.

17 A scene of total chaos: This description is drawn from the testimonies of Korneyev and Shavrey (in Kiselyov, “Inside the Beast,” 43 and 47) and Razim Davletbayev (account in Kopchinsky and Steinberg, Chernobyl, 20).

18 Pravik
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