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Poison in the Vadose Zone: Threats to the Snake 
River Plain Aquifer from Migrating Nuclear Waste 

Boxes and barrels containing low-level radioactive wastefloatedfreely 
when INEEL's infamous Pit 9flooded in the spring of 1969 due to 
heavy snowmelt and spring rains. Floods in this area also occurred in 
1962 and 1982. Dikes and diversion drainage ditches have since been 
built, but ponding occasionally still occurs. 
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T he Snake River Plain aquifer is the most important under- 
ground water resource in the northwestern United States. The 
US Environmental Protection Agency (EPA) has designated 
this aquifer as a sole source aquifer, because it is the only 

source of &&me water for 200.000 oeonle in southern Idaho. It is - . . 
also a major source of irrigation water for regional crops, notably 
potatoes. The produce grown in Idaho is eaten throughout the 
United States and in many other countries, including Japan. 
Canada, and Mexico. Idahob trout farms, which also ;eiy on the 
groundwater, produce 75 percent of the commercial rainbow trout 
eaten in the United States. The Snake River Plain Aquifer contains 
roughly 2,500 trillion liters (more than 600 trillion gallons) of water. 

The Idaho National Engineering and Environmental Laboratory 
(INEEL) sits directly above 2,300 square kilometers (890 square 
miles) of this aquifer. For the second half of the twentieth century, 
large quantities of radioactive and hazardous chemical wastes were 
directly injected into the aquifer, discharged into surface ponds, or 
dumped into shallow pits and trenches at INEEL from nuclear 
weapons production operations there and from other sites around 

the United States. This waste included 
more than a metric ton of ~lutonium - 
enough for more than 200 nuclear bombs - 
as well as large amounts of other radionu- 
clides like strontium-90 and ameridum- 
241 and non-radioactive hazardous materi- 
als such as carbon tetrachloride and 
trichloroethylene (TCE). 

Wastes highly contaminated with 
plutonium (now called "transuranic 
wastes") were dumped into shallow pits on 
the assumption that transuranic radionu- 
clides would migrate very slowly, if at all, 
takings tens of thousands of years to reach 
the aquifer. The water table is about 600 
feet below the surface at the location of the 
disposal area, known as the Subsurface 
Disposal Area. Measurements of pluto- 
nium and americium at the site, laboratory 
work, as well as theoretical work over the 
last twenty-five years, have shown that this 
assumption was wrong. Plutonium and 
americium can migrate to the aquifer in 
decades instead of millennia. Figure 1 
(page 2), taken from a report by the 
National Research Council of the National 
Academy of Sciences, shows the estimated 
travel time of plutonium to the aquifer as 
the estimate evolved from the mid-1960s to 
the late 1990s. 
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