Radioactive Waste-special case of solid and liquid waste disposal
Radioactivity


Alpha rays-large and not particulary energetic-stopped by most things


Beta rays-stopped by wood


Gamma rays-only stopped by thick concrete/lead etc.

Doses of radiation measured in rems or millirems-average is about 360 mrem/year

What is a safe dose?  Unknown


Some studies from accidental exposure


Slow developing cancers-other things also cause some of these cancers



Look at folks near nuclear facilities and numbers of cancers over a long time

Linear effect of exposure (1/10 of exposure = 10% of cancers?) or minimum safe exposure level?


Also hard to know how much exposure people have had over their lifetimes

RADIOACTIVE WASTE


Very short or very long half-lives not the real problematic isotopes


Those with half-lives of 100s years are the biggest problem


Pu-239 is one example (1/2 life of 24000 years)


Some hazardous due to BIOCONCENTRATION


Iodine-131 (thyroid), FE-59 (blood), Ce-137 (nervous system) Sr-90 (Calcium)


2 Categories:  Low level and High level (imprecise division)


Low-level-clothing and accessory material

High-level-spent fuel rods and by-products

Where to store it?  Seabed/space/ocean trenches/ice  none really feasible

Deep bedrock disposal

MULITPLE BARRIER CONCEPT-engineering and geology

Basalt, Granite, Salt, Volcanic Tuff are all potential rock types

Waste Isolation Pilot Project


New Mexico Salt deposit


Impermeable, dry, reactive rocks

Opened in 1999 (20 years of site evaluation and $$$)

Only open to defense generated waste

Yucca Mt. Nevada

“chosen” from 3 sites-Hanford, WA (Basalt), Yucca Mt., NV (volcanic tuff) and TX (salt)

Tuff host rock

Arid climate

Low population

Low water table

Geologic stability

Needs to be so for 10,000 years

Evaluation-6000+ page document on site assessment

First waste disposal in 2010 (?)

