
Nuclear Information and Resource Service     March 2021 

Irradiated Nuclear Fuel: Scale of Danger to Drinking Water 
 

Nuclear waste poses a real danger to safe drinking water. Most nuclear power plants are located near bodies of water (rivers, lakes, 

and oceans) because they require large supplies of water for coolant. The most intensely radioactive waste that nuclear power plants 

produce is the waste fuel rods: irradiated nuclear fuel (often misleadingly called “spent fuel”). Irradiated fuel remains extremely hot 

and lethally radioactive for hundreds of years, and the radioisotopes within it remain dangerous in the environment for over one 

million years. It must be stored at the reactor sites until there is a federal repository that could limit it leaking into water as much as 

possible.  

 

Most of the radionuclides in irradiated fuel are soluble in water--meaning that once they have leaked into a water source, they could 

easily be ingested by humans, animals, and other aquatic lif. Given the huge quantities of radiation in this waste, and the potential for 

it to contaminate water sources it is near, the crisis of continued generation and management of nuclear waste is a threat to our 

access to clean, safe drinking water for generations and millennia to come.  

 

In fact, the amount of radiation in the existing stockpile of irradiated fuel is enough to make every drop of drinking water on Earth too 

dangerous to drink, many times over.  

 

Liquid Units of Measure 

● 1 cubic mile = 1.101 trillion gallons 

● 332.5 million cubic miles of water1 = 366.1 quintillion (1018) gallons of water = 3.661 x 1020 gallons 

● 1 gallon = 3.78541 liters 

● 3.661 1020 gallons = 1.386 x 1021 liters 

 

Global Quantities of Water 

● Freshwater = 2.5% of global water = 3.465 x 1019 gallons 

● Drinking water (fresh groundwater + fresh surface water (lakes, rivers, atmosphere)) = 0.76% of global water = 2,551,434 

cubic miles = 2.809 x 1018 gallons = 1.063 x 1019 liters 

 

 

 

 
1 https://www.usgs.gov/special-topic/water-science-school/science/where-earths-water?qt-science_center_objects=0#qt-science_center_objects  

https://www.usgs.gov/special-topic/water-science-school/science/where-earths-water?qt-science_center_objects=0#qt-science_center_objects
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Radioisotopes and Drinking Water Standards 

● Cs-137 inventory in commercial irradiated fuel (2011)2 = 4.5 billion (109) Ci = 4.5 x 1021 pCi 

● US EPA Maximum Concentration Limit (MCL) = 200 picoCuries per liter (pCi/l)3 

 

Major Beta and Gamma Emitters 

Cs-137 4.5 billion Ci (30.17y) = 423.2 pCi/l @ MCL = 200 pCi/l ===> 211% of MCL (2.11 x) 

Pu-241 3.2 billion Ci (14y) = 301 pCi/l @ MCL = 300 pCi/l  ===> 100% of MCL (1 x) 

Sr-90 3.0 billion Ci (28.8y) = 282.2 pCi/l @ MCL = 8 pCi/l  ===> 3528% of MCL (35.3 x) 

 

Major Alpha Emitters 

Am-241 220 million Ci (430y) = 20.70 pCi/l @ MCL = 15 pCi/l ===> 138% of MCL (1.4 x) 

Pu-238 240 million Ci (88y) = 22.58 pCi/l @ MCL = 15 pCi/l ===> 151% of MCL (1.5 x) 

Pu-239 24 million Ci (24ky) = 2.26 pCi/l @ MCL = 15pCi/l  ===> 15.1% of MCL (0.15 x) 

Pu-240 36 million Ci (6500y) = 3.39 pCi/l @ MCL = 15 pCi/l ===> 22.6% of MCL (0.23 x) 

 

TOTAL: 4272.3% of combined MCL for alpha-, beta-, and gamma-emitting radioisotopes. 

 

Increase in commercial irradiated fuel inventory (2010-2020) = ~132% 

  

 
2 Alvarez, Robert. Spent Nuclear Fuel Pools in the U.S.: Reducing the Deadly Risks of Storage. Institute for Policy Studies. May 2011. 
Washington, DC. 
3 U.S. Environmental Protection Agency. “Radionuclides in Drinking Water: A Small Entity Compliance Guide.” February 2002. 
https://www.epa.gov/reg-flex/radionuclides-drinking-water-small-entity-compliance-guide-february-2002  

https://www.epa.gov/reg-flex/radionuclides-drinking-water-small-entity-compliance-guide-february-2002
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Radionuclides in U.S. Commercial Irradiated Fuel (2010) 
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