
The Nuclear Machine in the Garden

Industrial and Promotional Representations of 

Nuclear Power in Global Perspective

Background Image:  Kashiwazaki NPP, Japan, the world’s 
largest, in shutdown after the Fukushima disaster.
https://www.tepco.co.jp/niigata_hq/kk-np/index-j.html



• In “The Lackawanna Valley,” 
painter George Inness of the 
Hudson River School places 
the industrial age – via a 
locomotive – in a pastoral 
setting (https://www.nga.gov/collection/art-

object-page.30776.html).
• In most photographs of NPPs 

(nuclear power stations), the 
NPP dominates the natural 
surroundings but is intended 
to be part of nature.

https://www.nga.gov/collection/art-object-page.30776.html


Nuclear power:  clean, quiet and bountiful energy

• Promoters of nuclear power have long 
stressed its potential to solve a series of 
energy problems.  Nuclear energy is 
cleaner than coal, does not contribute 
to greenhouse gases, and has 
volumetrically and spatial advantages 
over other forms of power generation.
• According to the Nuclear Energy 

Institute, one uranium fuel pellet 
creates as much energy as one ton of 
coal, 149 gallons of oil or 17,000 cubic 
feet of natural gas.



Pastoral settings

• Similarly, industry and government 
spokesmen and women frequently refer to 
the ways in which nuclear power fits into its 
natural surroundings.

• Whether on river banks or lake and ocean 
shores, in agricultural settings or near rural 
towns, nuclear power stations contribute to a 
sense of calm sturdiness and stability, even if 
the stations themselves are massive and 
hardly human scale.

• These are machines, industrial tea kettles of a 
sort to produce steam to turn 
turbogenerators, but they quietly and 
efficiently do their work.

• They are a “machine in the garden.”

• Turkey Point, Florida, NPP, with cooling water canals à



The Machine in the Garden
In his Machine in the Garden (1964) Leo Marx showed 
that social commentators, writers and artists of the 
nineteenth century revealed awe, bewilderment and 
fear of the industrial age. In fiction and poetry US 
writers before the Civil War advanced the image of a 
mechanical intrusion into a pastoral setting as a 
characteristic expression of a deeply troubled society. 
In art and literature, the machine– the railroad or 
steamship, like the postwar nuclear power station –
burst into a peaceful natural setting.  This literary or 
artistic expression of discomfort with the rapid 
industrialization was the “machine in the garden.
Yet most citizens then believed – and they still believe 
– that industrial technology and the factory system 
would bring virtue, enlightenment and material wealth 
to society, even if in many places triggering protest and 
consternation.  Factories, railroads, and telegraph 
wires then and power stations in the twentieth century 
were engines of a democratic future.

Kundankulam NPP, India (Russian PWRs), and protest. 
https://en.wikipedia.org/wiki/Kudankulam_Nuclear_Power
_Plant#/media/File:Kudankulam_Nuclear_Power_Plant_U
nit_1_and_2.jpg. à

https://en.wikipedia.org/wiki/Kudankulam_Nuclear_Power_Plant


“Energy too cheap to meter!”

• This photographic essay explores images of 
nuclear machines – commercial power 
reactors – most of which are industry-
produced -- to understand how the vivid 
images of reactors indicated modernity, 
scientific achievement, energy independence 
and, at once, control of nature through the 
atom, yet a pastoral one-ness with nature.
• If at first commercial stations were relatively

small and typical industrial structures, they 
still reflected in their architecture and settings 
the promise of a radiant future of “energy too 
cheap to meter,” of the atom at service of 
humankind, and commensurability between 
power production and natural settings.

In his September 16, 1954, speech before the 
National Association of Science Writers, the 
chairman of the US Atomic Energy 
Commission, Lewis L. Strauss predicted, in 
the ongoing march of modern technology 
including nuclear power, that “our children 
will enjoy in their homes electrical energy 
too cheap to meter.” 



At first smaller factory structures housed nuclear reactors

• Obninsk, Russia, site of the first civilian 
NPP in the world, brought on line in 1954 
in response to President Dwight D. 
Eisenhower’s “Atoms for Speech” speech 
at the United Nations in December of the 
previous year.



Shippingport, Pennsylvania, NPP (1958)

Source: https://www.ans.org/news/article-2004/shippingport-atomic-power-station-five-fast-facts/

Shippingport was a government-
industry-military partnership. Plant 
construction began in April 1955 
under the supervision of Naval 
Reactors with Westinghouse the 
general contractor and with Dravo
Corporation, a huge shipyard, to 
construct and install the reactor 
portion of the plant.



Shippingport has been dismantled and
replaced by the Beaver Valley NPP.

Unlike many later stations that were sited upon large land takings, Shippingport was fitted on a 400-
hectare site on the Ohio River near the now-closed Bruce Mansfield coal power station.  Shippingport à
Now Beaver Valley NPP



First generation reactors were relatively small in scale. 
Brochures and photos tending to indicate agricultural settings

The Dresden, Illinois, GE BWR
https://en.wikipedia.org/wiki/Dresden_Generating_Station#/medi
a/File:HD.6B.274_(11842857676).jpg

https://en.wikipedia.org/wiki/Dresden_Generating_Station


"Atoms to Kilowatts" PR brochure
(Commonwealth Edison, 1955).

• Advertised quite widely as the first 
privately financed large nuclear 
power station, this became  Dresden 
Unit 1. Commonwealth Edison was 
the majority owner of the plant, and 
provided the land on which it was to 
be built - a site totaling 950 acres. 
General Electric provided the reactor, 
Bechtel Corporation was architect-
engineer and constructor. 

• The steel sphere was complete and 
pressure tested March 27, 1958, and 
concrete pours to build the internal 
structures inside the sphere (to 
contain the reactor, steam generators, 
pumps, steam drum and other 
equipment) began just four days after 
this. The reactor was taken critical 
just over two years later, in October 
1959. This industrial prototype 
operated for 18 years.

• https://www.ans.org/news/article-1732/friday-matinee-special-
feature-atomic-venture/



Futuristic style in early brochures communicated
both modernity and ease of siting.

• “Peach Bottom Atomic Power 
Station,” (circa 1960) souvenir 
booklet from Peach Bottom Atomic 
Information Center
• Located in York County, PA, on the 

west bank of the Conowingo Pond 
(Susquehanna River), downstream 
from Three Mile Island.
• The Philadelphia Electric Company 

(PECO) ordered Peach Bottom 1 in 
1958. Peach Bottom Unit 1 was an 
experimental helium-cooled, 
graphite-moderated reactor that
operated from 1966 to 1974. (Units 
2 and 3, GE BWRs, on line from 
1974, are still in operation on the 
620-acre (2.5 km2) site. They were 
uprated to 1,382 MWe each in 2018.



The Enrico Fermi Breeder Reactor design stressed
industrial efficiency, cleanliness and simplicity.

• Named after Enrico Fermi who 
designed and operated the world’s 
first “reactor” with a sustained chain 
reaction, the Chicago pile (1943).
• Enrico Fermi 1 breeder reactor, 

located only 50 km from, Detroit, was 
rushed into operation and never 
functioned as intended.
• A four-year delay in start-up, a partial 

meltdown in October 1966 that led 
the plant to be closed for another four 
years, and then it shut down forever in 
1972.

• The “Enrico Fermi Atomic Power Plant Unit 1,” Give Earth a Chance: 
Environmental Activism in Michigan, accessed May 18, 
2022, http://michiganintheworld.history.lsa.umich.edu/environmentalism/it
ems/show/520.

The unit was much 
more unwieldy in 
reality.



Enrico Fermi Atomic Power Plant: Master Plan for a Large Fast Breeder Reactor,” Give Earth a Chance: Environmental Activism in Michigan, 
accessed May 18, 2022, http://michiganintheworld.history.lsa.umich.edu/environmentalism/items/show/521.
Enrico Fermi Futuristic illustration from 1955 Progress Report, Atomic Power Development Associates, published March 1956. This would 
become the Enrico Fermi Atomic Power Plant.
https://www.ans.org/news/article-1486/atomic-power-for-peace-the-civilian-application-program-and-power-demonstration-reactor/

http://michiganintheworld.history.lsa.umich.edu/environmentalism/items/show/521
https://www.ans.org/news/article-1486/atomic-power-for-peace-the-civilian-application-program-and-power-demonstration-reactor/


NPPs Must Be Sited on Large Bodies of Water – and They Often 
Operate Closely with Other Large Scale Technological Systems

• The Tennessee Valley Authority (TVA), a 
federal power agency of US President 
Franklin Roosevelt’s “New Deal” was a major 
power and construction organization. TVA 
electricity literally illuminated the poverty-
stricken hollows of Appalachia and put 
people back to work

• During WW II and the Cold War TVA 
operated huge coal-fired plants to operate 
plutonium production and uranium 
enrichment facilities in Ohio, Kentucky and 
Tennessee.  Eventually, TVA turned to NPPs.

• TVA’s three NPPs (with 7 reactors) are 
Browns Ferry, near Athens, Alabama. 
Sequoyah, in Soddy-Daisy, Tennessee, and 
Watts Bar, near Spring City, Tennessee, site 
of the one of the NPPs in the US since the 
Three Mile Island Accident (1979).

Browns Ferry, site of a fire in 1975 started by two 
workmen with a candle that ignited insulation, 
disabled the ECCS and nearly led to a meltdown)



Watts Bar NPP, Tennesee

• According to Bechtel Corporation, a major designer and builder of NPPs, “With a dynamic and adaptable 
portfolio of plants, TVA has undertaken a program to replace coal-fired power with cleaner generation. TVA's 
seven nuclear reactors are stable and reliable contributors of 24/7 carbon-free electricity.”

• In 2015, construction was completed on Watts Bar Unit 2, a TVA NPP that was placed on hold in 1985 when 
construction was halted due to costs and a projected decrease in demand for electricity.

• In 2007, with demand again increasing, TVA decided to complete construction and awarded the Watts Bar 
project to Bechtel. The project brought the plant up to all current engineering standards. 

https://www.bechtel.com/projects/watts-bar-completion/

https://www.bechtel.com/projects/watts-bar-completion/


The Nuclear Machine requires reworking rivers, valleys
and ocean coasts for energy and transport

The Tennessee Valley Authority added to 
its mix of hydroelectric stations, coal-
fired boilers, locks and damns with NPPs.



Fields of wheat, flax and
sunflowers, and blue skies

• Slovakia, increasingly a country whose economy is 
based on the service industry, has a small 
agricultural sector (less than 5% of GDP). Its nuclear 
industry  dates to Soviet era VVER (PWR) reactors at 
Mochovce, Slovakia, and two others under 
construction.

• Units 1 and 2 were commissioned 1998 and 2000.
• Mochovce 3 and 4 consruction:  “Nuclear power 

plants are environmentally friendly and contribute 
significantly to the obligation to reduce the emission 
of harmful gases into the atmosphere. The process 
of evaluating the environmental impact of future 
operation for Units 1&2 was undertaken in the past 
(1993-1994), as well as for Mochovce NPP Units 3&4 
(2009-2010). All the studies confirmed that the 
operation of all four units of Mochovce NPP will not 
have a significant adverse effect on the 
environment. Indeed, the project will result in a 
number of positive effects – economic and social 
ones”. Each unit will prevent 3.7 million tonnes of 
CO2 from being released into the atmosphere each 
year.

https://www.seas.sk/en/about-us/mochovce-34-construction/environment/



Most NPP photos are taken from aerial views or across
fields that emphasize the natural environment: Bohunice NPP

• The four NPPs of the Bohunice,
Slovakia, station were commissioned 
between 1984 and 1999, and had a 
combined capacity of 1,815 MWe. In 
2018 nuclear power still produced 
approximately 55% of the country’s 
electricity, although three older 
reactors have been shut down. Prior to 
its accession to the EU, Slovakia had to 
shut down two of its older reactors at 
Bohunice because they did not meet 
European safety standards

https://en.wikipedia.org/wiki/Jaslovsk%C3%A9
_Bohunice#/media/File:Bohunice_(13).jpg

https://en.wikipedia.org/wiki/Jaslovsk%C3%A9_Bohunice


Bohunice NPP

Four cooling towers of the former V1 nuclear power station in Jaslovské Bohunice, western Slovakia, are 

now history. The final piece was pulled down on Monday, October 1. The towers were a part of the skyline 

since 1977.  See https://spectator.sme.sk/c/20928163/skyline-of-bohunice-nuclear-power-plant-has-

changed.html



The Borssele NPP in the Green Country of Netherlands
The Borssele NPP, built by Siemen, opened in
1973, and was intended primarily to supply cheap 
electricity to the Pechiney aluminum smelting 
plant. In 2006, the installation of a modern 
turbine increased Borssele NPP power from 
449 MW to 485 MW.

Borssele is one of the oldest operational nuclear 
plants in Europe. The plant had an intended 
lifespan of 40 years, but under current plans it will 
be operational for 70–80 years.

The current online brochure is reminiscent of the 
Dresden NPP in 1950s: a simple machine against
a green background.

See https://www.epz.nl/



Children play around NPPs!
• Borssele NPP gets its uranium from 

Kazakhstan.  The Dutch government 
is currently debating whether to 
build  received from the government 
Borselle 2 as a hedge against climate 
change and to free the Netherlands 
from such reliance on Russian 
natural gas.
• “Nuclear energy could supplement 

solar, wind and geothermal energy 
in the energy mix and can be used 
for the production of hydrogen,” the 
Dutch government writes in the 
coalition agreement.

• Sources: EPZ, Visie EPZ op Kernergie in Nederland na 2033
(November 2020), and https://www.epz.nl/.



Hungary’s Paks NPP has four Soviet
VVER440s – and it is seeking more
reactors from Rosatom

• The safe, cheap and 
environmentally friendly 
electricity production of the 
Paks Nuclear Power Plant has 
been providing a significant 
part of Hungary's electricity 
needs for more than thirty 
years. Today, the nuclear 
power plant provides more 
than fifty percent of the 
electricity generated in 
Hungary.

• NB: Hungary acquired VVER reactors from the USSR 
in the socialist era.  Its leader Viktor Orban
continues to court Russia and its authoritarian 
political system under Vladimir Putin

• https://atomeromu.mvm.hu/hu-HU/Rolunk

• Paks
https://commons.wikimedia.org/wiki/File:Hengchun_T
aiwan_Maanshan-Nuclear-Power-Plant-01.jpg

Forested and 
manicured.



NPPs stress the fact that their 
facilities host and sponsor 
children’s festivals and sporting 
events in safe and sound 
environment.  Here:  Paks NPP

• https://www.paks2.hu/web/paks-2-
en/gallery?p_p_id=com_liferay_document_library_web_portlet_IGDisplayPortlet_INSTANCE_wjK1TfND0UWH&p_p_lifecycle=0&p_p_state=normal&p_p_m
ode=view&_com_liferay_document_library_web_portlet_IGDisplayPortlet_INSTANCE_wjK1TfND0UWH_mvcRenderCommandName=%2Fimage_gallery_disp
lay%2Fview&_com_liferay_document_library_web_portlet_IGDisplayPortlet_INSTANCE_wjK1TfND0UWH_redirect=https%3A%2F%2F172.22.2.21%2Fweb%2
Fpaks-2-
en%2Fgallery%3Fp_p_id%3Dcom_liferay_document_library_web_portlet_IGDisplayPortlet_INSTANCE_wjK1TfND0UWH%26p_p_lifecycle%3D0%26p_p_state
%3Dnormal%26p_p_mode%3Dview&_com_liferay_document_library_web_portlet_IGDisplayPortlet_INSTANCE_wjK1TfND0UWH_folderId=63271



All NPPs celebrate nuclear power to fight
climate change, Paks NPP among them.• Az MVM Paksi 

Atomerőmű Zrt. 
fennállásának kezdetétől 
kiemelt gondot fordít a 
társadalmi 
felelősségvállalásra. Közel 
40 éve vagyunk jelen a 
Paks-Kalocsa-Szekszárd 
centrumok által 
meghatározott területen, 
mint a térség legnagyobb 
beruházója, gazdasági 
vállalkozása és 
munkáltatója.
https://atomeromu.mvm.hu/FelelosVallalat

https://atomeromu.mvm.hu/FelelosVallalat


Paks’s monthly magazine, ATOMERÖMÜ

• Nuclear is one with nature (selected covers):  https://atomeromu.mvm.hu/Sajtoszoba/AtomeromuMagazin



Safe and engineered to operate even
during a natural disaster, for example,
in seismically active zones: 

• Armenia is a land-locked country in the Caucasus 
Mountains that was subjugated to the Russian and 
Soviet empires.  As part of the modernist, socialist 
bargain, Armenia received a nuclear power 
program from Moscow.

• During the Gorbachev era, Armenians demanded 
attention to the environment and protested against 
Soviet-built factories brought

• Metsamor, which consists of two VVER 440 
reactors, was shut down in 1988 after the Spitak,
Armenia, earthquake, 70 km away that killed 
25,000 people.  But rather than decommission the 
reactor in the 2010s, Armenia was forced by an 
energy crisis to keep one unit online and extend its 
life.

• The Sardaparat, Northwest and Yerevan Faultlines
remain active – and Sardarapat is only 12 km away. 

https://es.wikipedia.org/wiki/Central_nuclear_Metsamor#/media/Ar
chivo:Metsamor_aerien.jpg

Metsamor NPP, 
Armenia

https://es.wikipedia.org/wiki/Central_nuclear_Metsamor


Metsamor NPP stands proudly 
in the foothills of the Caucasus Mountains

• Vineyards in the foreground; by legend 
Armenia’s viniculture dates to the 
Noah’s Arc washing up on Mt. Ararat

• Statement on ecological policy:  
http://armeniannpp.am/page_files/documents/anvtangu
tyun/7-3angl.pdf



• http://armeniannpp.am/en/info/noroutyounner/hamapetakan-shabatoryak-
haek-oum.html

• http://armeniannpp.am/en/info/noroutyounner/haek-i-tiv-2-energabloky-
kangnec-planayin-naxazgoushakan-veranorogman.html

Keeping the edenic grounds of Metsamor NPP immaculate.

http://armeniannpp.am/en/info/noroutyounner/hamapetakan-shabatoryak-haek-oum.html


Metsamor (village), like Pripiat and other nuclear satellite 
cities, was built for NPP workers and their families.

• Metsamor settlement opened 
in 1969. It is named after a 
nearby river. Its meaning relates 
to the Virgin Mary as the Great 
Mother of God.
• Rosatom will help Armenia 

extend the life of Metsamor
NPP for at least through 2030.

• https://www.rferl.org/a/armenia-nuclear-power-metsamor-
russia/31158974.html



Abandoned Pripiat (Chernobyl NPP) and its Ferris Wheel.

https://www.chernobyl.one/pripyat-city-park/



A number of stations have demonstrated significant 
improvements over coal power in terms of protection of 
fisheries, even as they consume wetlands. 

• The Davis-Besse NPP in Oak Harbor, Ohio, is 
located adjacent to protective wetlands of 
the Navarre Marsh of the Ottawa National 
Wildlife Refuge, home of several American 
Bald Eagle nesting sites and a major 
migratory pathway for birds. The USFWS 
maintains ~ 300 hectares of critical wetlands 
next to Davis-Besse through a fifty-year lease, 
while occupying 96 hectares.
• The Davis-Besse website does not mention 

the wetlands, although the AEC in 1971 
issued a construction permit for the NPP 
precisely on the marsh. 
• Davis-Besse NPP feeds Toledo, a city of 

275,000, and its automotive industry.
• https://co.lucas.oh.us/2711/Davis-Besse-Nuclear-Power-Station

• https://www.nrc.gov/docs/ML0211/ML021160197.pdf.

https://co.lucas.oh.us/2711/Davis-Besse-Nuclear-Power-Station


Davis-Besse and
Lake Erie Fisheries• The cooling tower at David-Besse, a 900 

MWe Babcock and Wilcox PWR, and 
one of the most troubled NPPs in the 
United States, stands at 150 meters tall 
and 125 meters at the base.  It was the 
largest in the US at the time of its 
construction in the 1970s. 

• Relative to coal, Its operation kept fish 
deaths, impingement and entrainment 
low. Most of the water is extensively 
reused. It discharges 45 m3/minute and 
45 m3 /minute additionally evaporate.  
If this were a once-through NPP, it 
might consume 2,220 m3/minute and 
its one degree isotherm would have 
covered 200 hectares, with significantly 
greater fish mortalities.

• See US NRC, Toledo Edison Company, Draft 
Environmental Impact Statement: Davis-Besse NPP, 
Units 2 and 3 (Washington:  NRC, 1975), p. 1.

• Photo: https://www.iaea.org/es/bulletin/la-energia-
nucleoelectrica-y-la-transicion-a-una-energia-
limpia/mas-que-una-fuente-de-electricidad-sin-mas

https://www.iaea.org/es/bulletin/la-energia-nucleoelectrica-y-la-transicion-a-una-energia-limpia/mas-que-una-fuente-de-electricidad-sin-mas


Davis Besse NPP Has a Long History of Accidents,

Incidents and close calls

One example:  In March 2002, maintenance workers discovered 

corrosion had eaten a football-sized hole into the reactor vessel head.



Arkansas Nuclear One
• Arkansas Nuclear (two PWRs, one 

Babcock and Wilcox [1974], the 
other Combustion Engineering 
[1980]). Licenses have been 
extended to 60 years to 2034
• Cooling water comes from Lake 

Dardanelle on the Arkansas River, 
part of the Mississippi Basin and 
the sixth longest river in the US at 
2,400 km. Licensed 60 years to 
2034

• https://www.entergy-nuclear.com/nuclear-sites/arkansas-nuclear-
one/

• Photo of the lake: http://www.okenergytoday.com/2021/05/arkansas-
nuclear-power-plant-nears-50-years-of-use/

https://www.entergy-nuclear.com/nuclear-sites/arkansas-nuclear-one/
http://www.okenergytoday.com/2021/05/arkansas-nuclear-power-plant-nears-50-years-of-use/


• Many NPPs are integrated technological systems that rely upon existing transport, 
hydroelectric, flood control or other technologies. Lake Dardanelle, an integral part of the 
Arkansas River navigation system, and the Arkansas 1 NPP, at its maximum is 80 km long and 
has 510 km of shoreline. It was built by the US Army Corps of Engineers in the late 1960s.

• The 138 km2 lake boasts a sport fishing pavilion, piers, beaches and trails – and the two PWRs 
of the Arkansas NPP that dates to the 1970s.

https://www.arkansasstateparks.com/parks/lake-dardanelle-state-park.  Photos:  https://en.wikipedia.org/wiki/File:Arkansas_Nuclear_One.jpg (1991) and 
https://en.wikipedia.org/wiki/Lake_Dardanelle#/media/File:Dardanelle_Lock_and_Dam_(circa_2015).jpg

Nuclear Power and Water Works:
Integrated Technological Systems

https://www.arkansasstateparks.com/parks/lake-dardanelle-state-park
https://en.wikipedia.org/wiki/File:Arkansas_Nuclear_One.jpg


Station operators maintain that NPPs are safe for fish(eries) 
and a good place for nesting waterfowl

Forsmark (Sweden): “We 
aim to generate a good 
environment in our local 
area.”
https://group.vattenfall.com/se/var-
verksamhet/forsmark/forsmark-nuclear-power-
plant/environment



Florida’s Manatees Benefit from
NPPs according to industry

• Duke Energy, which owns and operates eleven 
NPPs, acquired Crystal River NPP north of Tampa, 
Florida, in 2010.  It claims that the  effluent from 
CRNPP provides great benefits to endangered 
manatees, insisting that electricity production is 
good for manatees – and one assumes therefore 
other animals.  The manatees are attracted to the 
clear, cool natural spring water of Crystal River, Fl. 
Up to 400 of them at a time migrate from the 
Crystal River Energy Complex to Crystal River's 
natural springs, coming from the Gulf of Mexico’s 
coastal waters as the weather gets colder. 

• But the NPP was closed as too costly to operate.
• https://en.wikipedia.org/wiki/Crystal_River_Energy_Complex#/media/File:Crystal_river_N

PP_afar_cropped.jpg

• https://www.reuters.com/article/us-usa-florida-manatees-
idUKBRE91D1A820130214



As is common practice, the 
French industry publishes annual 
environmental reports with a hint 
of blue and green…and a rainbow

Graveline, EDF, La centrale nucléaire de Gravelines, Produire de manière sûre une électricité bas 
carbone à un coût compétitif en région Hauts-de-France (2022), p. 2.



Agriculture, aquaculture and nuclear
industries find homes together

• Flamanville, France, on the Contentin
Peninsula, on the coast of Normandy, 
is the site of a third generation 
Framatome 1,570 Mwe PWR that is 
four times over cost and years behind 
schedule
• The peninsula's main economic 

resource is agriculture, especially dairy 
and vegetable farming, but also 
aquaculture (oysters and mussels).
• Not far from Flamanville is France’s La 

Hague nuclear reprocessing plant that
stores all of the nation’s high level 
waste.



Like many stations, Flamanville NPP is built into an ocean 
coast

• EDF CENTRE NUCLÉAIRE DE PRODUCTION D’ELECTRICITÉ DE FLAMANVILLE AT ://ES.NORMANDIE-TOURISME.FR/LUGARES-VISITAS/EDF-
CENTRE-NUCLEAIRE-DE-PRODUCTION-DELECTRICITE-DE-FLAMANVILLE/



Can recreation (surfing), ocean mammals and nuclear power 
coexist? 

• The San Onofre NPP, shut 
down and undergoing 
demolition, operated three 
PWRs, a Westinghouse first 
generation reactor at 456 
MWe, and two Combustion 
Engineering reactors at 
1127 MW each.

• San Onofre Nuclear Generating Station 2013 photo D 
Ramey Logan.jpg. Created: 11 March 2013



San Onofre NPP
Yet San Onofre draws in 6.5 million liters of seawater 
per minute for cooling from intakes 1,000 meters 
offshore and sends it back to the ocean.  Water is 
pulled into the cooling system through openings in a 
large concrete inlet structure capped by a 15-meter 
circular top that is intended to stop the water intake 
from creating a whirlpool. Its hard surface acts as an 
artificial reef and attracts invertebrates and fish. These 
in turn attract seals and sea lions foraging for food 
who sometimes get trapped into the intake. The 
majority of fish and about half of marine mammals 
survive, in part because of innovative technology such 
as a floating marine mammal cage and a “fish 
elevator” that safely returns them to the ocean. 
• https://m.facebook.com/ppsvcs/posts/throwback-thursdaycontainment-sphere-at-san-onofre-nuclear-

generating-station-19/1813041962111167/

https://m.facebook.com/ppsvcs/posts/throwback-thursdaycontainment-sphere-at-san-onofre-nuclear-generating-station-19/1813041962111167/


Diablo Canyon, 
California,NPP

• Diablo Canyon NPP, with two Westinghouse 
PWRs at 1,100 MWe, and operational since the 
mid-1980s, was originally designed to 
withstand a 6.75 magnitude earthquake, but 
had to be upgraded to withstand a 7.5 
magnitude earthquake, when several faults 
were discovered during construction. Another 
fault was discovered only in 2008.
• According to the utility, PG&E, “New and 

extensive scientific re-evaluations performed 
at the direction of the Nuclear Regulatory 
Commission (NRC) continue to show that 
Diablo Canyon can safely withstand 
earthquakes, tsunamis and flooding that could 
potentially occur in the region. This updated 
seismic evaluation provides additional 
confirmation the plant is designed to 
withstand the ground motions, or shaking, 
from earthquakes
• It, too, has been closed as costly and unsafe.
https://www.pge.com/en_US/safety/how-the-system-works/diablo-canyon-power-
plant/seismic-safety-at-diablo-canyon/seismic-safety-at-diablo-canyon.page



Diablo Canyon NPP

• The 1979 film “China Syndrome,” about the 
dangers of corporate mismanagement and 
lies under threat of a nuclear meltdown, 
alludes to Diablo Canyon in every way but 
name.

• Diablo Canyon “is located on one of the 
most scenic and habitat-rich coastlines in the 
country…surrounded by roughly 12,000 
acres of land that is managed by PG&E and 
largely maintained in a natural state as a 
home to many species of plant and animal 
wildlife that thrive on land, as well as in the 
ocean and intertidal zones. PG&E’s 
responsible stewardship of this precious 
natural resource allows for scientists and 
others to explore its habitat and ecology.”

• https://www.pge.com/en_US/safety/how-the-system-works/diablo-canyon-
power-plant/diablo-canyon-power-plant.page

https://www.pge.com/en_US/safety/how-the-system-works/diablo-canyon-power-plant/diablo-canyon-power-plant.page


The Bushehr, Iran, NPP
• Iran’s nuclear program was launched in 1950s with 

assistance of US as part of Atoms for Peace.  Iran 
also signatory of Non-Proliferation Treaty.

• The Shah approved plans to construct up to 23 
nuclear power stations by 2000 to be prepared for 
the eventual peak oil.

• The Bushehr NPP is located on the Persian Gulf. The 
Iranian shore is mountainous with cliffs, in places a 
narrow coastal plain with beaches, intertidal flats, 
and small estuaries borders the gulf. The coastal 
plain widens north of Bushehr, and passes into the 
broad delta plains of the Tigris, Euphrates and 
Kārūn rivers.

• During his visit in 2015, President Rouhani 
discussed the NPP as “a symbol of resistance of 
Iranian nation,” and he announced of construction 
two more nuclear reactors in Bushehr for peaceful 
use of nuclear energy.

• Rouhani also noted its important to free the nation
from reliance on non-renewable fuels.

https://president.ir/en/83831



The Bushehr, Iran, NPP, 
on the Persian Gulf

• The Bushehr NPP, Iran’s first 
commercial  reactor, grew from a 1994 
Tehran-Moscow signed an agreement 
to construct a 1000MWe PWR. In 1974 
Iran contracted with Siemens to build 
two reactors. The first unit was 
approaching completion when Iran 
halted the project as a result of the 
1979 revolution. During the Iran-
Iraq war, the reactors sustained severe 
damage in an Iraqi bombing raid. After 
the war, Siemens refused to continue 
with construction under extreme 
diplomatic pressure from the US.

• The Bushehr NPP incorporates Russian 
VVER technology into the original 
German-built infrastructure. Startup 
encountered fuel loading problems and 
delayed operation for several years 
until 2012. In 2013, a 6.3 magnitude 
earthquake hit the region and may 
have damaged a generator.  The NPP is 
now operating.

• https://www.nti.org/education-center/facilities/bushehr-
nuclear-power-plant-bnpp/

https://aeoi.org.ir/en/portal/home/?picture/45799/69
281/50977/bnpp1-6.jpgbushehr-nuclear-power-plant

https://www.nti.org/education-center/facilities/bushehr-nuclear-power-plant-bnpp/
https://aeoi.org.ir/en/portal/home/?picture/45799/69281/50977/bnpp1-6.jpgbushehr-nuclear-power-plant


Hinkley Point, 
Somerset, SW England

• Hinkley Point Hinkley Point C, a 
3,200 Mwe reactor, was one of 
eight NPPs announced by the 
British government in 2010.
• The plant, with sixty-year 

lifetime, would cost 
£20.3 billion. But final costs now 
estimated at £50 billion.
• Located near an idyllic seaside 

town.
• Tidal energy may be pursued in 

some future decade
• Somerset is a rural county of 

rolling hills.



Lakes and Nuclear Pastoralism:
The Canadian and US Great Lakes are home to a series of NPPs

• By the twenty-first century some 
35 million people lived in the 
Great Lakes basin. They were 
attracted to its extensive natural 
resources and clean water, and to 
rich copper and iron reserves. 

• In the entire Great Lakes region in 
2012 there were 144 coal-fired 
power plants billowing SO2, NOx, 
mercury, arsenic and particulate 
into the air.

• Nuclear power was a good 
alternative from an environmental 
standpoint.

• NRDC, “Poisoning the Great Lakes: 25 Coal-fired 
Power Plants Responsible for Half the Region's 
Mercury Pollution,” NRDC (2012) at 
https://www.nrdc.org/media/2012/120606-0



The Great Lakes: Darlington NPP

• There are 38 power generating nuclear 
reactors at 16 commercial generating 
stations on 14 sites along the Great Lakes 
basin. Of those, there are 21 current or 
former nuclear reactors at four 
generating stations on three sites in 
Ontario, which 12 of those nuclear 
reactors are at two sites on the north 
shore of Lake Ontario near Toronto and 
nine reactors are at two generating 
stations on the Bruce Nuclear Site on the 
east shore of Lake Huron. In the US, there 
are 17 current or former nuclear reactors 
at 12 generating stations on 11 sites

• https://www.cnsc-ccsn.gc.ca/eng/reactors/power-
plants/index.cfm



NPP biologists tout their station’s contribution to environment, in 
part by reversing negative impacts wrought by coal

• CANDU’s Bruce NPP and Western Waste 
Management Facility (WWMF) in Bruce 
County have turned their biologists loose on 
invasive reeds (phragmites).

• The Ontario Power Generation was awarded 
Gold Certification by the Wildlife Habitat 
Council

• OPG deployed drones to help survey the 
growth of invasive Phragmites (read grasses) 
near the Western Waste Management Facility 
in Bruce County. Recently, staff at the site 
deployed Remotely Piloted Aircraft Systems, 
or drones, to obtain high-resolution photos 
and videos at the site, a provincially significant 
coastal wetland. Bruce.

• https://www.opg.com/stories/opgs-bruce-county-facility-
certified-gold-by-wildlife-habitat-council/ and 
https://nuclearsafety.gc.ca/eng/resources/status-of-new-nuclear-
projects/darlington/index.cfm?pedisable=true

https://www.opg.com/stories/opgs-bruce-county-facility-certified-gold-by-wildlife-habitat-council/
https://nuclearsafety.gc.ca/eng/resources/status-of-new-nuclear-projects/darlington/index.cfm?pedisable=true


Sand dunes, beaches
and NPPs

• Koeberg, near Cape Town, USA, is 
the only NPP in Africa.  Its PWR is 
also the most southerly-situated 
NPPin the world. Koeberg is 
surrounded by a 3,000 ha nature 
reserve owned by Eskom, containing 
more than 150 different species of 
birds and half a dozen small 
mammal species.

• https://www.eskom.co.za/eskom-divisions/gx/nuclear/

• https://www.dailymaverick.co.za/article/2021-11-17-retrofitting-koeberg-
power-station-is-more-likely-to-provoke-a-catastrophe-than-preserve-
energy-the-plant-should-be-closed/

• https://www.dailymaverick.co.za/article/2021-12-16-koeberg-nuclear-
power-plant-rejuvenation-protesters-say-silence-is-a-killer/

https://www.dailymaverick.co.za/article/2021-11-17-retrofitting-koeberg-power-station-is-more-likely-to-provoke-a-catastrophe-than-preserve-energy-the-plant-should-be-closed/


Koeberg, the 
only African NPP• Koeberg uses two Framatome PWRs 

at 970 MWe each. They are located 
30 km north of Cape Town in 
near Melkbosstrand (Milkwood 
Beach), a fishing village recognized 
for its white sandy beach, dunes and 
mountain views.
• Its operation, however, has triggered 

opposition from environmentalists 
concerned about radioactive waste, 
and anti-war nuclear activists and 
others.
• Trouble with recent repair work also 

raised concern: these included one 
contractor walking off-site, and 
Framatome, which is building the six 
steam generators that will replace 
the old ones, complaining about 
safety issues on site.

• See https://www.citizen.co.za/news/south-africa/local-
news/3051944/should-worried-about-eskoms-management-
koeberg/



South Africa’s CANE 
(Coalition Against Nuclear Energy) • Such NGOs as CANE are

demanding greater access 
to the policy process
• “Most of these 

communities are 
concerned about the 
unnecessary and heavily 
subsidised costs, nuclear 
safety and the unresolved 
problem of long-term 
spent fuel storage.”  See 
https://www.cane.org.za/
about/



Power generation without water:
The Machine in the Desert • Palo Verde NPP is near the 

1,100 km long Gila River, a 
tributary of the Colorado 
River.  But the river is 
often dry and the region 
arid.
• As the nation’s only 

nuclear plant not located 
on a body of water, every 
year Palo Verde recycles 
more than 91 million m3

of wastewater from 
surrounding municipalities 
to cool the plant. See   
https://www.aps.com/pal
overde

https://www.aps.com/paloverde


Wastewater into power

• Named after the palo verde, a spiny green 
desert shrub, the Palo Verde NPP, located on 
1,400 ha of land, “has been the [US]’s largest 
power producer for nearly 30 years – all of it 
clean and carbon-free. As the heart of the APS 
generation fleet, it provides the foundation for 
the reliable service our customers know they 
can count on.”  With three PWRs at ~ 1400 
Mwe, the NPP provides electricity to more than 
4 million people 
(https://www.paloverde.com/).

• The NPP’s website provides lesson plans for 
elementary junior and high school students to 
demonstrate low risk and high environmental 
soundness of the plant.  See 
https://www.nuclearscienceweek.org/for-
educators/lesson-plans?tab=middleschool

https://www.paloverde.com/
https://www.nuclearscienceweek.org/for-educators/lesson-plans?tab=middleschool


Capable of powering the Arctic: The Kola, Russia, NPP
Unlike Diesel Engines, NPPs can operate at low ambient temperature

https://upload.wikimedia.org/wikipedia/commons/7/78/RIAN_archive_146342_Kola_nuclear_power_plant.jpg. winter
https://es.wikipedia.org/wiki/Central_nuclear_de_Kola#/media/Archivo:%D0%9C%D1%83%D1%80%D0%BC%D0%B0%D0%B
D%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB._%D0%9A%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0
%B0%D1%8F_%D0%90%D0%AD%D0%A1_%D0%A1%D0%B1%D1%80%D0%BE%D1%81%D0%BD%D0%BE%D0%B9_%D0%BA
%D0%B0%D0%BD%D0%B0%D0%BD%D0%B0%D0%BB.2008-22.jpg

https://upload.wikimedia.org/wikipedia/commons/7/78/RIAN_archive_146342_Kola_nuclear_power_plant.jpg


Fish and earthquakes: no problem
with nuclear engineering

• Akkuyu Turkey NPP, soon to come on 
line.
• Turkey has pursued nuclear power on

and off since 1960, but found the
projects very expensive.  Akkuyu, built 
by the Russian “Rosatom” company, is
no different. Currently four VVER1200s
are under construction. A project with 
Japan has been canceled.
• Station builders host fishing contests to 

demonstrate plant safety.
• Many critics worry about great seismic 

instability in Turkey



Akkuyu NPP:  Environmental 
Concerns, First and Foremost

• Many stations stress the 
social activities of the 
NPP workers.  The 
Akkuyu NPP employees 
joined in an all-day 
beach cleanup event
• Turkish delegation 

attended a Russian 
Fishing Championship at 
the Kalinin, Russia, NPP



The massive, modern stations are “fleets” 
or “parks” in industry terminology.  Here  
Hanul Ulchin, South Korea, NPP
• Hanul Ulchin NPP has six PWRs and total

capacity of 5,881 Mwe.  The first went on line 
in 1988.  By the early 2000s it was the third 
largest NPP in the world.

• In May 2012, ground was broken for two new 
reactors, Shin ("new") Uljin-1 and -2 using 
APR-1400 Korean reactors

• The KSNP nuclear technology self-reliance 
program was initiated to achieve self-
sufficiency in electricity supply by achieving 
self-reliance in nuclear power-related 
technology. Hanul-3 was the first plant to 
implement KSNP technology in 1998.

https://www.khnp.co.kr/hanul/content/310/main.office?mnCd=BR020502; and
https://es.wikipedia.org/wiki/Central_nuclear_de_Hanul#/media/Archivo:Ulchin_(n
ow_Hanul)_04790182_(8506930230).jpg IAEA Image Bank

https://www.khnp.co.kr/hanul/content/310/main.office?mnCd=BR020502
https://es.wikipedia.org/wiki/Central_nuclear_de_Hanul


The pastoral machine: Social impacts
of large scale technologies

• The Hanul Plant softens the social impact of 
nuclear power in a variety of ways.  For 
example, the Hanul Atomic Energy Volunteer 
Corps “aims to be good neighbors who reach 
out to difficult and shady places in our 
society and extend a helping hand with the 
three themes of a hopeful future, love of 
sharing, and a clean environment.” The funds 
for the volunteer group's activities are called 
“Dandelion Seeds Fund.”
• Uljin, “an eco-friendly town that preserves 

the natural environment of the indigo sea 
with more than 200 ri of blue mountains and 
clear valleys” holds an annual music festival 
“to awaken interest and love for nuclear 
power, an eco-friendly green energy, and 
Korea Hydro & Nuclear Power Co., Ltd.”

https://www.khnp.co.kr/hanul/content/312/main.office?mnCd=BR020503



South Korea pursued nuclear power as crucial to its economic
development, although now is questioning its future

• Overall twenty-four reactors à
23 GWe, all but one NPP on the 
Sea of Japan
• Here the Wolseong NPP and the
Advanced APR 1400 PWR

• https://en.wikipedia.org/wiki/Wolseong_Nuclear_Powe
r_Plant#/media/File:Wolsong_(04790183).jpg

https://en.wikipedia.org/wiki/Wolseong_Nuclear_Power_Plant


Nature and Machine 
Disrupted by Fukushima

• Fishermen forced the state-owned utility Korea 
Hydro and Nuclear Power (KHNP) to change the 
names of two NPPs when their catches were 
associated with those stations and ruined their 
business. Consumers believed the catch had 
been tainted by being hauled in near reactors 
operating with non-certified equipment in a 
scandal.

• The public connected the main catch of yellow 
corvine fish with the Yonggwang plant in South 
Jeolla province. It was renamed the Hanbit
plant. Crabbers near the Ulchin plant in North 
Gyeongsang province had lost their market; it 
was renamed the Hanul NPP. Each massive NPP 
consisted of six pressurized water reactors of 
about 1000 MWe each.

• The Fukushima disaster and spread of 
radionuclides toward Korean waters did not help 
in consumer confidence. Perhaps as payback for 
the sea’s troubles, small gelatinous marine 
organisms called sea salps subsequently brought 
down two NPPs, clogging up water intake valves.

• World Nuclear News, “Korean Nuclear Plants Renamed,” May 21, 
2013, at https://www.world-nuclear-news.org/C-
Korean_nuclear_plants_renamed-2105134.html and Victor 
Tangermann, “NUCLEAR REACTORS SHUT DOWN BY “JELLYFISH-LIKE 
ORGANISMS,” The Byte, July 7, 2021, at https://futurism.com/the-
byte/nuclear-reactors-shut-down-by-jellyfish-like-organisms

Spent fuel storage is equally ominous 
https://www.khnp.co.kr/wolsong/content/988/main.office?mnCd=BR
04080202

https://www.world-nuclear-news.org/C-Korean_nuclear_plants_renamed-2105134.html
https://futurism.com/the-byte/nuclear-reactors-shut-down-by-jellyfish-like-organisms


Taiwan, Jet Skis and Nuclear Power

• Taiwan has three NPPs, although 
the durrent government is 
committed to phasing out nuclear 
power:  the Chinshan, Kuosheng, 
and Maanshan, with two units of 
each plant. Chinshan NPP is 
undergoing decommissioning 
while Kuosheng and Maanshan
NPPs are in operation.
• In July 2021 the Kuosheng NPP 

shut down after an employee 
pushed a wheeled office chair out 
of the way; it hit an acrylic cover 
over a switch that controlled the 
reactor’s main steam isolation 
valve.

The Kuosheng NPP.↑ 
https://en.wikipedia.org/wiki/Kuosheng_Nuclear_Power_
Plant#/media/File:Kuosheng_Nuclear_Power_Plant-
P1020606.JPG

ß The Kenting Nuclear Beach (Maanshan
NPP). 
https://www.flickr.com/photos/23878619
@N03/2322840587



The Dark Containment Buildings of the Maanshan NPP occupy
the coast adjacent to several national parks and a former 
biological preserve.
• Maanshan NPP, with two 

Westinghouse PWRs at 950Mwe, is 
located near South Bay, Hengchun, 
Pingtung County, Taiwan.

• The NPP is only 6 km from the
Coastal Maobitou Park and 5 km to 
Kenting National Park and Kenting
National Forest with its white-sand 
beaches, caves, coral reefs & 
northern mountains.

• The plant, Taiwan's third NPP and 
second-largest in generation 
capacity, has an expected lifespan 
of 60 years.

• https://commons.wikimedia.org/wiki/File:Hengchun_Taiwan_M
aanshan-Nuclear-Power-Plant-01.jpg



Nuclear and Environmental Safety in Taiwan:
The atom is family- and nature- friendly

• https://www.aec.gov.tw/share/file/e_emergency/iHEqgbATXLCJIGxoY30Ing__.pdf



Taipower Follows Environmental Monitoring Practices that 
Demonstrate Its Reactors Fit Well in Natural and Cultural Settings

]https://www.taipower.com.tw/upload/203/203_06/%E6%A0%B8%E4%BA%8C%E5%BB%A0109%E5%B9%
B4%E7%92%B0%E5%A2%83%E8%BC%BB%E5%B0%84%E7%9B%A3%E6%B8%AC%E5%A0%B1%E5%91%8A.
pdf https://www.taipower.com.tw/en/page.aspx?mid=4494



In Taiwan, blue magpies and 
coral fish exist with NPPs:
Where danger are the industrial
monolithic structures?

https://www.taipower.com.tw/en/page.aspx?mid=4494&cid=2923&cchk=4b54162e-9b5d-427a-be0d-2a577bbd4f06

https://www.taipower.com.tw/en/page.aspx?mid=4494&cid=2923&cchk=4b54162e-9b5d-427a-be0d-2a577bbd4f06


Clean energy in the desert to support oil and gas:
Barakah NPP, UAE
• The 5.6GW Barakah NPP with four South Korean 

PWRs, under construction in Dhafra Region 300 
km from Abu Dhabi, is the first nuclear power 
project in the United Arab Emirates (UAE). It will 
provide 25% of the UAE electricity needs.

• Dhafra is the largest region of the UAE, smallest in 
population, and is home to 90% of the UAE’s 
natural resources, especially gas and crude

• The project is being jointly developed by Emirates 
Nuclear Energy Corporation (ENEC) and the 
reactor supplier Korea Electric Power Corporation 
(KEPCO). Construction on the £19bn ($24.4bn) 
nuclear power project started in July 2012. The 
first of the four 1.4GW reactors of the NPP was 
connected to the grid in August 2020, while the 
second unit commenced commercial operations in 
September 2021.

https://adnoc.ae/en/corporate-responsibility/al-dhafra-region and 
https://www.enec.gov.ae/barakah-plant/

https://adnoc.ae/en/corporate-responsibility/al-dhafra-region


United Arab Emirates NPP with
South Korean Technology

https://wam.ae/en/details/1395303040205

The region has some
woodlands and shrublands, 
but the station occupies a 
mostly desert area where 
flora are sparse and fauna 
endangered



The nuclear industry use art, glossy magazines, and corporate 
designs to indicate the harmony between atom, industry and 
humans.

Calendars of the Russian atomic industry information centers



The Corporate Calendar of Rosatom:
The Future and Safety Assured through Nuclear Machines



Integrated Machines:  Farming, Fishing and Nuclear Power
• Calvert Cliffs NPP, whose owner, Exelon 

Corporation declares that ”Nuclear [is] An 
Ideal Foundation for Our Clean Energy 
Future,” operates two Combustion 
Engineering PWRs at ~ 860 MW each. The 
NPP is located on the western shore of the 
Chesapeake Bay, the largest estuary in the US 
at 11,600 km2.  More than 150 major rivers 
and streams flow into the estuary that is 
home to more than 300 species of fish, 
magnificent waterfowl and diverse flora.

• The bay is under threat from pesticide and 
other agricultural runoff including a massive 
broiler industry on the Delmarva Peninsula. 
The nitrogen and phosphorus that fill the 
water lead to eutrophication:  algae growth, 
loss of aquatic life, beach closures, shellfish 
contamination, lower oxygen levels. Sixty 
percent of the nitrogen and 61% of the 
phosphorus that enter the environment from 
agriculture come from poultry operations.

https://www.exeloncorp.com/newsroom/great-blue-herron-at-
u2-fish-collection-facility.

https://www.exeloncorp.com/newsroom/great-blue-herron-at-u2-fish-collection-facility


• Given this agricultural assault, the NPP is likely of
much greater impact on the environment. Located 
in Lusby, Maryland, Calvert Cliffs NPP, according to 
Exelon, provides  ”zero-emissions energy, enough 
carbon-free electricity to power more than one 
million homes. The site is home to a well-cared-for 
Champion Chestnut Oak, which is listed in the 
American Forests national register.”

• “Water from the Chesapeake Bay cools Calvert 
Cliffs’ nonradioactive steam system. Separate 
system loops ensure that water inside the reactor 
does not come in contact with water in the steam 
system or the cooling system. Animals and marine 
debris are kept out of the cooling system with 
screens and water sprays. Employees continually 
monitor the system, watching for marine life.”

• Yet Exelon intended to clear 104 hectares of forest 
to build a third reactor, plans that were eventually 
canceled. It assured that “no critical habitats have 
been identified as occurring within the site.”

Paul Meyers, Final Forest Conservation Plan for Proposed Calvert Cliffs Nuclear Power Plant Unit 3 
(Germantown, MD: TetraTech, June 26, 2009); NRC.



The Zaporozhskaia NPP in Ukraine 
(“20th birthday” corporate coffee table book, 2004)

NB:  Russia attacked the Zaporzhskaia NPP in March 2022 during its war on 
Ukraine, ending any hope that this power station had a pastoral existence.



Decommissioning 
the Machine

• Official decommissioning documents worldwide 
do not suggest a return to previous land uses or 
other human interventions to attract flora and 
fauna indigenous to the site.  There are rarely 
animals, plants or birds in Environmental Impact 
Statements except in the most general terms.

• Once the NPP has reached the end of its service, 
it is no longer a machine in the garden, but a 
radioactive object that must be removed and 
which, together with its spent fuel stored on 
site, must be protected by armed guards 
twenty-four hours a day.

• How might decommissioning be handled to deal 
with birds, fish or other fauna, and what ought 
to be done to prepare sites for their eventual 
return? Should they be kept out? Might they eat 
insects or seeds and vegetable matter that have 
been contaminated and carry them elsewhere? 
Oughtn’t utilities rebuild wetlands, replant 
native flora and ensure success for flora and 
fauna, too, once the machine is dismantled?

• NRC, Final Generic NUREG-0586 Environmental Impact Statement on 
decommissioning of nuclear facilities Office of Nuclear Regulatory 
Research, 1988), pp. O-51 – O-52.

• Demolition of Maine Yankee Containment Building, American 
Chemical Society; Dry Cask Spent Fuel, Wiscasset Newspaper.

Demolition of Maine Yankee Containment

Dry Cask Storage in Wiscasset, Maine



Cost considerations (increasingly expensive safety and other 
upgrades, competition from natural gas and increasingly wind 
and solar power) have led many stations to close
• Gentilly-1 and Gentilly-2, Bécancour, 

Québec. Both decommissioned, 1977 
and 2012.
• The Gentilly reactors were constructed 

in stages between 1966 and 1983 and 
were originally part of a plan for 30-35 
nuclear reactors in Quebec (The Calgary Herald, 

February 10, 1977).
• http://wikimapia.org/1392289/fr/Centr

ale-nucl%C3%A9aire-Gentilly-
2#/photo/3585009



Turning off the Machine in the Garden:
Cheaper than a New Engine

http://wikimapia.org/1392289/fr/Centrale-
nucl%C3%A9aire-Gentilly-2#/photo/3585004

On September 20, 2012, the Québec government 
announced that it would not be refurbishing the 
Gentilly-2 NPP but shutdown of the plant, which had 
reached the end of its service life. Gentilly-2 
generating station had an installed capacity of 675 
MW with a CANDU reactor. 

The decommissioning of the Gentilly-2 power plant 
was a four-step process: preparation for dormancy, 
which covers unloading the reactor and deactivating 
the systems; dormancy, in which spent (irradiated) 
fuel is put into dry storage for more than 40 
years; dismantling the facilities; and, finally, 
site rehabilitation.

Quebec Hydro, the owner, opted to close the reactor
rather than engage in a costly and uncertain 
refurbishment, likely $4.3 CAD.

https://www.hydroquebec.com/decommissioning-gentilly-2/



Vermont Yankee NPP on the Connecticut River Reservoir

*This GE 620 MWe BWR operated from 1972 to 2014 when it was closed 
for decommissioning.  Entergy won a court case to extend the operating 
license in 2012 that overturned the state’s veto of continued operation.  
But in the face of state opposition and rising costs determined ultimately 
to close the plant.

Site restoration will be 
completed by 2030. But 
spent fuel will not be 
removed until 2070; 
restoration will remain 
incomplete.  In the 
meantime the spent fuel is 
in dry cask storage.



The Nuclear Machine in the Garden

This photographic essay was intended to show how industrial 
spokespeople – and often government regulators – present nuclear 
power as a simple machine, to be sure one that operates at high 
temperature and pressure, and with onsite security necessitated by the 
presence of high level radioactive waste, including spent nuclear fuel.  
But even as the first generation NPPs have been replaced by parks and 
fleets of four or more reactors, and as the stations have grown 
physically massive with monolithic industrial structures dominating the 
landscape, the image remains a “nuclear machine in the garden.

Background photo:  Temelin Nuclear Power Station, Czech Republic

https://www.cez.cz/en/energy-generation/nuclear-power-

plants/temelin


