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     Presentation to the UOIT Branch of the CNS 
         March 21, 2012 
   
                           PERSONS WHO PERSEVERED 
                             and 
                       Personal Perspectives about the World of 2012 
           Jon Jennekens 
 

“The difference between what we do and what we are capable of                    
doing would suffice to solve most of the world’s problems.” 
   Mohandas Karamchaud Gandhi 

 
INTRODUCTION 
 
Thirty-three years ago, it was my privilege to present a “luncheon address” 
at the 19th Annual International Conference of the Canadian Nuclear 
Association held in the Royal York Hotel in Toronto.  Fifty years prior to 
that Conference, my father worked as a Head Waiter in the Imperial Dining 
Room of the Hotel. The staff members of the Hotel who served the lunch 
were visibly surprised and looked over at me when I mentioned my dad. I 
learned later that they were especially surprised when I thanked them for 
their courtesies, expertise and flourishes in serving a very excellent meal. 
Apparently, such a statement of appreciation was unusual. 
 
This evening, it is my privilege to present a few thoughts about two persons 
– very special persons, who some of you may not yet have learned about 
notwithstanding the excellent accounts recorded in “Canada Enters the 
Nuclear Age”, drafted by many knowledgeable authors, Robert Bothwell’s 
“Nucleus”, my dear departed mentor and friend Bertrand Goldschmidt’s 
“The Atomic Complex”, Ruth Fawcett’s “Nuclear Pursuits – The Scientific 
Biography of Wilfred Bennett Lewis” and many informative publications 
published by the CNA, CNS, OCI and other authoritative organizations. 
 
I must begin by thanking Brad Rawlings and his UOIT CNS Branch 
colleagues who decided to organize this commemoration of “50 Years of 
Nuclear Power in Canada”. I thank them and you for your invitation to visit 
this very impressive centre of learning and to participate in this evening’s 
events. 
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In preparing these notes, I was mindful of the planned presentation this 
evening of two videos about NPD and the Canadian nuclear power program. 
Thus, my remarks will focus on certain historical anecdotes about nuclear 
energy and will include references to ancient persons, to persons who we 
have read about and to persons most of whom are well known to us. I will 
also mention the names of two persons whose contributions to Canada’s 
nuclear power program have not been adequately recognized. There were 
many others. 
 
PREFACE 
 
The Greek philosophers Leucippus and his pupil Democritus are said to have 
developed the concept of matter. Epicurus is credited with  diligently 
pursuing the teachings of his predecessors and refining the concept. 
Apparently, he postulated that all natural phenomena could be explained by 
the coexistence of one and zero, the atom and the void. His postulation was 
that the atom was indivisible, unchangeable and eternal and that it had three 
qualities: shape, size and weight. Well, it seems that he almost “got it right”. 
 
I wonder if George Boole was influenced by Epicurus’ explanation of the 
“coexistence of one and zero”. The Boolean algebraic equation 1 + 1 = 1 
often puzzles some beginner students.   
 
Flash forward from the Greece of three centuries B.C. to 2012. We are 
aware that two pre-eminent, mathematically and otherwise very competent 
persons are attempting to prevent a 21st Century Greek Tragedy by applying 
the Franco-Germanic demonstrated logic of the Merkozy Theorem.  The 
Honourable Angela Merkel and her Viennese Waltz partner French 
President Nicolas Sarkozy have so far been successful. Perhaps they should 
be invited to Queen’s Park to comment upon Ontario’s fiscal and monetary 
policies.  
 
To date, the European Central Bank, the International Monetary Fund and 
the World Bank seem to have been favourably impressed by the Honourable 
Angela Merkel’s advice. As a physical chemist she has most certainly 
mastered macro-economics. 
 
 
My June 12, 1979 presentation to the CNA Conference was drafted in the 
context of extensive media coverage given to the failures that occurred at 
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Unit 2 of the Three Mile Island nuclear power station eleven weeks earlier. 
In the presentation I stated: 

“In this period of unprecedented public interest in the perils and 
potentials of nuclear energy, and the industry’s struggle to ward off 
irrational criticisms with reasoned argument, I am reminded of Lewis 
Carroll’s famous Line: 

‘The time has come, the Walrus said, to talk of many    things.’ 
Indeed, there is a great deal to talk about, and today, under the theme 
of “Perceptions and Perspectives”, I would like to cover a number of 
topical points ranging from the equivalent of the whimsical 
‘cabbages’ to the functional ‘sealing wax’ ”. 

 
I went on to state: 

“In 1895 two scientific events occurred which proved to have a   
profound effect on subsequent developments: 
1) the discovery of a “new kind of rays” by Roentgen, which led, 

among other things, to the development of diagnostic radiology 
and therapy with X –rays; and 

2) the development of psychoanalytical psychiatry through the work 
of Sigmund Freud, beginning with his essays on hysteria.”   

 
Little did I realize in June 1979 that similar, perhaps greater, challenges 
would face not only Canadians but hundreds of millions, if not billions, of 
citizens of the World Community in 2011-12, as a result of the tragedies 
suffered by the citizens of Japan on March 11, 2011. The widely reported 
Richter Scale 9 earthquake occurred with devastating consequences. The 
consequences were particularly devastating because the earthquake occurred 
under the Pacific Ocean off the Northeast coast of Japan. 
 
The resulting tsunami caused a rapid rise in the surrounding sea level. This 
incredibly swift and tremendously large increase in sea level eventually 
reached the Northeast coast of Japan. The rise in the sea level in proximity to 
the Fukushima-Daichi nuclear-electric power station is estimated to have 
reached a peak of more than 14.2 metres.  
 
This rapid rise in sea level was mistakenly reported by the news media as a 
“tidal wave of more than 14.2 metres in height”. 
 
It was not a single wave. 
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Those of you who have studied the geography of the Great Lakes may 
remember that waves as high as 30 feet (11.8 metres) have been reported on 
Lake Superior, the largest fresh water lake in the world. 
 
Japanese authorities have stated that as of March 1, 2012, over 19 thousand 
persons had been confirmed to have died or are missing and almost 27 
thousand are reported to have been injured as a result of the March 11, 2011 
tragedy. 
 
None of these regrettable deaths or injuries has been attributed to radiation 
exposure due to the failures at Fukushima I, Units 1 to 6 or Fukushima II, 
Units 1 to 4.  
 
Unfortunately, the media have failed to report correctly the findings of the 
Japanese authorities. 
 
I must hasten to add that in April 2011, the Japanese authorities reported that 
at least 28 Fukushima workers had received exposure doses in excess of 100 
milli-Sieverts but none had exceeded 250 milli-Sieverts (five times the 
regulatory annual occupational or “worker” limit of 50 milli-Sieverts). More 
recent, authoritative information is difficult to find. 
 
Clearly, with few notable exceptions, the media continue to pursue their 
focus on front page and prime-time, revenue-producing stories while failing 
to recognize their obligation to serve their readers and listeners responsibly 
by providing carefully researched, factual, scientifically and technically 
correct accounts of events particularly those that are linked to nuclear 
energy. 
 
Particularly problematic is the tendency of some elements of the media to 
reiterate the irrational Linear No Threshold (LNT) hypothesis of low-
exposure radiation carcinogenesis. The concept of hormesis is pretty simple, 
small doses of radiation are beneficial while large doses are harmful. The 
extensive evidence of hormesis is either ignored or rejected by governments 
and their regulatory organizations and of little interest to the media perhaps 
because it is void of sensationalism. 
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THE QUEBEC AGREEMENT 
 
On August 13, 1943, Prime Minister Winston Churchill and President 
Franklin Delano Roosevelt signed what became known as The Quebec 
Agreement.  Prime Minister Mackenzie King hosted the meeting and the 
Agreement was later reported as constituting an Anglo-Canadian-American 
decision to coordinate their mutual efforts in the further development of the 
basic science and engineering development of nuclear energy. 
 
The actual title of the agreement was “Agreement Governing Collaboration 
between the Authorities of the U.S.A. and the U.K. in the matter of Tube 
Alloys”. The term “The Quebec Agreement” was intended to avoid the need 
to explain the meaning of Tube Alloys.  
 
The Agreement also established a Combined Policy Committee composed of 
American, British and Canadian representatives to oversee and coordinate 
weapons development. 
 
Shortly after the Agreement was signed, the United Kingdom transferred 
most of its nuclear-related information and materiel to the United States for 
incorporation into the Manhattan Project. 
 
Somewhat unbelievable in today’s military cadres, an American Colonel in 
the U.S. Corps of Engineers was assigned responsibility for directing the 
Manhattan District mega project. Colonel Leslie R. Groves was promoted 
Brigadier General on September 23, 1942 upon assuming his new 
responsibilities. Only two years earlier, after serving for 22 years as a 
Lieutenant and Captain, he had been promoted Major and without ever 
serving as a Lieutenant Colonel he was promoted Colonel on November 14, 
1940 and placed in charge of the construction of the Pentagon (initial budget 
$35 million, final cost $63 million).    
 
A 1918 graduate of West Point (4th in his class), Groves was commissioned 
as a second lieutenant in the United States Army Corps of Engineers. It was 
a West Point tradition to appoint the highest-ranking cadets in a class to the 
Corps of Engineers. 
 
Less than two years after the signature of the Quebec Agreement, the Trinity 
Test was conducted at the U.S. Army’s Alamogordo Bombing and Gunnery 
Range, White Sands Proving Ground in New Mexico on July 16, 1945. The 
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weapon’s informal name was “The Gadget”. It was an implosion-type 
plutonium device. 
 
On August 6, 1945 the “Little Boy”, a gun-type uranium 235 device was 
detonated over Hiroshima and on August 9, 1945 the “Fat Man”, an 
implosion-type plutonium device was detonated over Nagasaki.  
 
 
NATIONAL ATOMIC ENERGY LEGISLATION 
 
On January 1, 1942, nineteen months prior to the Quebec Agreement, 
representatives of 26 nations signed what President Roosevelt termed “The 
Declaration by United Nations”. Immediately, government departments in 
London, Ottawa, Washington and other capitals began drafting the 111-
article Charter of a proposed new international organization, the United 
Nations. Representatives of 50 nations in the San Francisco Opera House 
signed the Charter on June 25, 1945 seven weeks after Germany 
surrendered. 
 
The first resolution of the UN General Assembly established the United 
Nations Atomic Energy Commission on January 24, 1946 with Canada, 
China, France, the Soviet Union, the United Kingdom and the United States 
elected as the six Permanent Members of the Commission. The UNAEC 
submitted its Third and Final Report to the Security Council in 1948. The 
Soviet Union had abstained from voting on the First report and voted against 
the Second and Third Reports. 
 
Meanwhile work was underway by several members of the UN in drafting 
their own atomic energy legislation. 
 
President Harry Truman signed into law the United States Atomic Energy 
Act on August 1, 1946. 
 
On August 31, 1946 the Atomic Energy Control Act of Canada was 
promulgated.  
 
Clearly, the United States and Canada were working together very closely. 
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Further evidence of this close cooperation was the fact that the NRX 
research reactor achieved initial criticality on July 22, 1947 only three years 
after the tripartite decision to build it. 
 
 
NUCLEAR REACTOR EXPERIMENTAL (NRX) 
 
The history of Chicago Pile-1 (CP-1), the world’s first man-made nuclear 
reactor is quite well known in the nuclear field. It achieved initial criticality 
on December 2, 1942 and was operated intermittently until February 1943. 
 
CP-1 was simply a “pile” of graphite blocks (400 tons), 6 tons of uranium 
metal and 50 tons of uranium oxide. It had no protective shielding and no 
cooling system. Enrico Fermi had convinced his fellow Nobel Laureate 
Arthur Compton that his calculations were sufficiently reliable to rule out a 
runaway chain reaction or an explosion. The official history of the United 
States Atomic Energy Commission records it as a “ gamble  …. (in 
conducting)  …. a possibly catastrophic experiment in one of the most 
densely populated areas of the nation!” Fermi shut it down after 28 minutes.  
 
CP-1 was dismantled in February 1943 and reconstructed as CP-2 on the 
future site of a vastly expanded Argonne National Laboratory.  
 
Less well known outside of the United States and Canada is the history of 
Pile-3 (CP-3) and the role that it served as a precursor of NRX. CP-3 was the 
first natural uranium fuelled, heavy water moderated reactor. It operated at 
power levels of up to 300 kilowatts from 1944 to 1954.  
 
In the spring of 1944, the three Quebec Agreement participants decided to 
construct a large heavy water moderated pile in Canada. Its startup on July 
22, 1947 was made possible by the information learned by the Americans at 
CP-3 and in building three plutonium production reactors at the Hanford Site 
beginning in 1943. The first two reactors at Hanford, B and D started up in 
September and December 1944, respectively. Reactor F was started in 
February 1945. They were graphite moderated and fuelled with 180 tons of 
uranium metal slugs sealed in aluminum cans and loaded into 2,004 
horizontal aluminum tubes installed in the 1,100-ton horizontal graphite 
cylinder.  
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The initial NRX fuel rods and for 15 years thereafter, were 10 ft long, 1.360 
in diameter, natural-uranium-metal rods clad in a 2 mm drawn, 2S aluminum 
alloy, ribbed sheath inserted in an outer aluminum alloy flow tube. Filtered 
water from the Ottawa River flowed through the coolant annulus between 
the two tubes. 
 
It is evident that although the 1-watt thermal ZEEP reactor that started up at 
Chalk River on September 5, 1945 confirmed the correctness of the reactor 
physics “lattice” data used in the design of NRX the origin of that data was 
the Manhattan project.   
 
SPECIAL PERSONS 
 
John Wesley (Jack) Beaver 
 
Jack Beaver was an Ojibwa Indian, a descendant of generations of chiefs of 
a Mississauga Band located on the Alnwick Reserve. Jack’s ancestors 
originally lived around the Bay of Quinte but in 1837, the Band settled on 
3,000 acres of land south of Rice Lake. 
 
Jack was born in 1920. When he was 13, a “white” teacher, Dorcas 
Atkinson, insisted that he go to Cobourg and write the provincial high school 
entrance exam. He passed, and later graduated from a high school in 
Campbellford. In 1939, Jack learned that a Royal Air Force recruiting team 
was in St. Catherines where he was working. He enlisted and shortly after 
flew Spitfires in the Battle of Britain. In 1944 on D-Day plus one, he flew 
from a wheat-field in France. He was shot down from ground fire and 
invalided home.  
 
Jack graduated from Queens in 1949 with a B.Sc. (electrical engineering) 
and was awarded the University’s middleweight boxing title. 
 
 
 
Jack joined the Hydro Electric Power Commission of Ontario and was 
initially employed in transmission line surveying and maintenance. He   also 
served as chief of his band for four years during the early 1950s. 
  
I met Jack in February 1962. He was serving as a Commissioning Engineer 
at NPD. He became a Shift Supervisor and later was appointed Assistant 
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Superintendent of the Station. When Ontario Hydro needed to appoint a new 
manager of its North-Eastern Operations that extended over almost one-third 
of the Province Jack was offered the job. Later, he moved on to another 
challenge as General Manager of the 5,400 MWe Churchill Falls project. 
When Newfoundland bought back the company from its private developers 
in 1974, Premier Frank Moores asked Jack to serve as the president. He 
accepted the offer and agreed to serve for three years. 
 
In accepting this new challenge, Jack specified a term of three years because 
he wanted to return to assisting his First Nation family and friends. He did 
so as an influential adviser to the Minister of Indian and Northern Affairs 
spending almost two years preparing a comprehensive set of 
recommendations after a detailed study and extensive travel across Canada.  
 
In returning to the nuclear field in 1979, Jack accepted an appointment with 
AECL-International and resided in Seoul for two years. Construction had 
started on Wolsong 1 in May 1977 and it was connected to the KEPCO grid 
in December 1982.  
 
I cherish his memory. 
  
  
Dr. Bertram Goldschmidt 
 
Earlier, I mentioned Bertrand Goldschmidt’s “The Atomic Complex”*, the 
American Nuclear Society’s 1982 translation of Dr. Goldschmidt’s original 
“Le Complex Atomique”, 1980. 
 
 
*ISBN: 0-89448-550-4 (hardbound), 0-89448-551-2 (softbound) 
 
In 1933, Goldschmidt, a Ph.D. chemist was engaged as a personal assistant 
to Marie Curie. In 1940, he realized that the Nazi’s would eventually trace 
his whereabouts. He escaped to the United States and in 1941 he was invited 
by Drs Enrico Fermi and Leo Szilard to join them at Columbia University 
where he undertook to solve the problems of producing very pure uranium 
and plutonium. In July 1942, the trio moved to the University of Chicago 
where Goldschmidt worked with Dr. Glenn Seaborg.     
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In 1942, several British and other scientists working at Cambridge under the 
direction of Ernest Rutherford were sent to Montreal with the precious 180 
tons of heavy water that had made a circuitous journey from Norway via 
Scotland to France and finally to the University of Montreal. Other “foreign” 
scientists joined the British and Canadians at the Montreal Laboratory. Dr 
Bertram Goldschmidt was one of these. He continued his work on 
developing solvent extraction processes for the recovery of plutonium from 
irradiated uranium. After WWII, he returned to France because of the post-
war restrictions imposed on “foreigners” previously engaged in the Anglo-
Canadian program.  
 
I first met Bertrand Goldschmidt in 1966 at a meeting of the Board of 
Governors of the IAEA. He was Director, External Relations, “le  
Commissariat à l’Énergie Atomique”. Although he was much more senior 
than me, we became friends and I cherish his memory. He married a 
Canadian. Throughout our many meetings in Vienna, Bertram Goldschmidt, 
as the highly respected “Governor from France” and member of the IAEA’s 
Scientific Advisory Committee, remained a stout supporter of Canada. 
 
 
PLANET EARTH: THE EARTH CHARTER 
 
In 1992, the United Nations World Commission on Environment and 
Development called for a new charter to guide the oft-proclaimed “transition 
to sustainable development”. An international effort involving hundreds of 
organizations from all regions of the world completed the drafting of the 
Earth Charter in March 2000 and it was promulgated in the Hague on June 
29, 2000 with Queen Beatrix as the Guest of Honour. 
 
The Preamble to the Earth Charter reads as follows: 
 
 “We stand at a critical moment in Earth’s history, a time when 
humanity must choose its future. As the world becomes increasingly 
interdependent and fragile, the future at once holds great peril and great 
promise. To move forward we must recognize that in the midst of this 
magnificent diversity of culture and life forms we are one human family and 
one Earth community with a common destiny. We must join together to 
bring forth a sustainable global society founded on respect for nature, 
universal human rights, economic justice and a culture of peace. Towards 
this end, it is imperative that we, the peoples of the Earth, declare our 
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responsibility to one another, to the greater community of life and to future 
generations.” 
 
For those of us involved in nuclear engineering and science a principal 
question for us to address is: 
 
 “What role should nuclear-electric power serve in helping to 
ensure that Canadians and their fellow citizens of the world will enjoy 
the manifold benefits of safe, reliable, economically and 
environmentally sustainable energy supply systems?” 
 
 
 
 
 


