Derivation of Exponential Exhaustion Timescale:
Exponential growth is characterized by:
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if R is the total resource available, then it will be consumed in T years in the following manner:
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Now we want to solve for T.  This means rearranging terms and taking the natural log of both sides to get:
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In T years, a resource of total size R, will be exhausted if consumed at growth rate k from an initial value  (r0)
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