hutrients

Humans have learned that by increasing the concentration of nitrogen based nutrients like ammonia, ammonium,
nitrate, nitrite and urea in a given setting we can boost plant production. We have developed fertilization for farm crops,
judging the appropriate levels of concentration in terms of the effect on the crops themselves. What we have mainly
failed to do is judge the “downstream” affects of our efforts. The scale of our downstream impact is vast. We have
actually created dozens of dead zones in ocean settings, in estuaries that drain major agricultural and urban settings.
Some of these dead zones are thousands of square miles in area.

Nitrogen based nutrients as well as others like phosphorus; normally pass through fresh water before flushing
into a marine estuary. Water events like rainstorms or natural groundwater flow tend to move them into and through
fresh water waterways. Consider the idea that these fresh water systems have dramatically less ability to dilute the
effect of such nutrients compared with an oceanic setting.

High concentrations of nutrients initiate a short-term downward life spiral. Algae and other microbial life forms
are well positioned to not just survive such nutrient loading scenarios, but can actually thrive in them and develop a
monoculture in which higher order life forms, like fish, are disallowed.  Another result is that carbon dioxide, methane
and other greenhouse gases cycle back into the atmosphere much more quickly in such settings, contributing to global
warming A third result is hyper-eutrophication of our waterways — too much nutrient rich water causes acceleration of
what is meant to be a very gradual process. Instead of the slow transition from a lake to a pond to a swamp to dry land,
as in thousands or even millions of years, in a hyper-eutrophied setting the process can occur in decades.

Consider that fresh water systems are naturally more exposed, more vulnerable to such nutrient loading than oceans.
In other words, if we can manage to hyper-eutrophy marine settings, what are we doing to our much smaller fresh water
systems? The answer is that we have killed many of them. What we refer to as an anoxic zone in fresh water is
actually a variation on a dead zone. Certainly there are differences between marine dead zones and fresh water dead
zones, but the net results are very similar, except that while in an oceanic setting there is always likely to be an
available escape zone for oxygen requiring life forms, like fish, in smaller fresh water systems this may not be the case.

An obvious solution is to slow down human-caused nitrogen loading. Political leaders are a critical cog....and
they are charged with responsibility for a most effective tool....taxation. Taxation will represent a means by which to



motivate transition towards more sustainable organic agricultural models. When all costs are considered, it is certain
that organic production will end up being far less expensive than synthetic fertilizer driven agricultural production.
Taxation of synthetic fertilizer is an obvious answer. State legislators and governors are best positioned to enact such a
tax. This would be a very strategic, and wise, tax. It represents an important part of an answer.

Human waste and animal manure are concentrated sources of nitrogen, and a single mishap at a sewage plant
or animal impoundment can suffocate miles of waterway and destroy it. Again, political leadership is required to drive
effective regulatory action. Humans must take responsibility for the life that takes place below us, of which we are
stewards. Today, even with precise ability to measure point source polluters, in many instances there are no negative
consequences or penalties for gross pollution. Non point source pollution is even less susceptible to consequences or
penalties. While it is more difficult to determine sources, even when determined, nothing happens. Responsible
stewardship means that we are responsible for holding our political leaders accountable for action. Every state now has
a Department of Environmental Quality, charged with enforcement of clean water standards. But without political will
such administrative entities are impotent. Their leadership, state governors, must be held accountable. Governors
must be held accountable for what their administrations do. Their actions, or their lack of actions, must be made public.

Nitrogen can be inventoried in long lived plant systems as a means of slowing down the nitrogen cycle. This
enables nitrogen to be drawn down from the atmosphere and stored in plant mass, including roots and soil before being
eventually released back to the atmosphere via decomposition. Moving from an annual plant agricultural focus towards
longer term perennials will help. Moving away from larger monoculture farm fields towards smaller fields of longer term
perennials will help. Besides less exposure to catastrophic insect and blight infestations, smaller fields also mean lighter
farm equipment, which sets the stage for improved soil tilth. It also means more edge habitat, and accordingly more
wildlife. Synchronizing wildlife with agricultural production represents a graceful strategy by which to slow down the
nitrogen cycle. Indirectly, taxation of synthetic fertilizer will contribute to movement towards perennialization, smaller
fields, and wildlife.

Somewhat counter-intuitively, we can also perennialize water-based systems. Peat based, naturally occurring
floating islands are an example. They function as floating treatment wetlands, tying up and perennializing nitrogen on a
grand scale. Natural land-based wetlands do the same, but take up much more space while doing so. Both floating
and natural wetlands can tie up nitrogen in all its forms, for extended periods. Keep in mind that every molecule of
nutrient that is tied up while moving through aerobic and anoxic gas exchange life systems, which occur naturally in
wetlands, ties up carbon, and normally a significantly higher ratio of carbon than of the nutrient.




