PHOSPHORUS
As a component of DNA phosphorus is an essential element for all living things. With the beginning of the 21st century came a heightened awareness of a potential shortage of this essential element. In the last century the United States produced one-third of the world’s production. Seventeen percent of that was exported as phosphate rock. The remainder was converted to fertilizer. Five countries, China, Morocco and Western Sahara, Jordan, South Africa and the United States control 89 percent of the world’s reserves and are responsible for 70 percent of its annual production. The United States stopped exporting phosphate rock in 2004. China has begun to restrict its exports by imposing a 130 percent export tariff. At current production rates, the reserve life estimate for the United States is approximately 40 years. Like energy and other mineral reserve estimates, the estimates given in the Table below do not include possible new undiscovered deposits and improvements in extraction technology (Vaccari, 2011).


About 17 percent of the phosphorus in fertilizer enters the human diet (Cordell and White, 2008). Major losses include agricultural erosion and lack of or improper application of animal wastes. Of these, capture of losses from animal waste are the most economically and technically feasible. In the United States about half of the volume of waste from concentrated animal feeding operations is lost either through accumulation in piles or by over application beyond that which the land can assimilate. The loss of phosphorus from fertilizer applications and its environmental impacts are discussed in Chapter 7.


Of the portion of phosphorus that is consumed by humans about 86 percent is excreted. Of this amount, 40 percent ends up in landfills and the remainder is discharged to surface waters where it contributes to eutrophication. 

TABLE U.S. and World Reserves of Phosphorusa
________________________________________________________________________

Mineral

United States

Canada


World




(Tgb)


(Tg)


(Tg)

________________________________________________________________________

Phosphorus

1400


5


65,000


________________________________________________________________________

aData are for 2010

bTg = teragrams = 1012 g

cN/R = not reported

Data source: U.S.G.S., 2011
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