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The Crisis of Nitrate Fertilizer in Groundwater

The first modern chemical fertilizers were developed from calcium nitrate at the beginning
of the twentieth century (Russel). Since this initial introduction, large-scale uses of chemical
fertilizer have been implemented in the United States; although primarily used for agricultural
purposes, chemical fertilizers are also credited to the development of the American social ideal of
lush, green lawns. The impacts of chemical fertilizers are devastating to waterways. Fertilizer
runoff is an enormous contributing factor to the pollution of groundwater, which then flows into
the aquifers that millions of Texans rely on for survival (Lant). Itis crucial immediate measures are
taken to limit the amount of nitrate entering the groundwater and to consciously make the
widespread switch to alternative fertilizer methods in order to decrease the depletion of healthy
resources. Without these necessary changes, people and the environment will continue to suffer.

Nitrate (NO,) is the main ingredient in fertilizers which cause the pollution of groundwater.
It is used in agriculture and by private individuals to stimulate rapid and significant agricultural
plant or lawn growth, containing between 25 and 40 parts per million in chemical fertilizers
(Nicholson). Naturally, as groundwater flows on the surface of the earth as runoff and begins to
sink underground, soil and outcrop act as geological filters to remove potentially-harmful resources
from the water before it collects. However, the nitrates in chemical fertilizer are “completely
soluble and highly mobile in soil” (Davies). Thus nitrates easily sink underneath the earth’s surface
and through the “filters’ along with the groundwater: leaching into the collection basins and
contaminating the aquifers. An overabundance of nitrate and nitrate-containing compounds from
agricultural practices are therefore significant contributors to the increase in hazardous pollution,

destroying our natural resources at detrimental rates (“Groundwater Contamination®).
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The use of nitrate fertilizer has increased as much as eight times since the 1960s (Khan).
Globally, the increased use has cultivated a demand for research on the effects of surplus nitrates
that are polluting the groundwater. One research experiment, conducted to examine the retention
of NO; in soil and groundwater, simulated rainfall over a period of eight days. Fertilizer was
added to the rainfall over a series of 12 simulations. At the end of the trials the nitrate retention rate
reached 50.53% in the soil. The study also concluded “NO;, residues mainly existed at the surface
and in the bottom soil layers that may lead to dangerous pollution for surface and groundwater”
(Khan). The high retention of nitrate coupled with its location on the surface and subsurface of the
soil leads to excessive pollution leaching into the groundwater.

To their detriment, organisms which survive in or by groundwater are affected by excess
nitrates. Often, fertilizers accumulate and create “plumes” of concentrated pollutants.
Eutrophication, the nutrient pollution process which depletes oxygen, is the “number-one threat to
water quality worldwide” (Denchak). Algal blooms form and eliminate the oxygen necessary for
the survival of marine wildlife and ecosystems. Lack of oxygen negatively impacts water quality
for habitats and for its use as drinking water (Khan). The consequence of eutrophication is the fact
that entire water-reliant environments become so oxygen depleted by nitrates they become
categorized as “dead zones.” Plants, wildlife, and most microorganisms cannot survive. Life near
the water is forcibly displaced or subject to death.

An excess of fertilizer in groundwater has also been proven to cause substantial health
issues in people. When nitrates are high in concentration in drinking water (a fairly common
occurrence), health disorders such as gastric cancer and birth malformations can result (Majumdar).

The exponentially-serious consequences of nitrate fertilizer are “often overlooked as a source of
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nitrate exposure that can result in serious health effects in infants” (“Nitrates/Nitrites Poisoning”).
Alarmingly, in studies which tested the groundwater around locations where infant
methemoglobinemia is evident, the levels of nitrates were below the “safe level” regulations set by
the Environmental Protection Agency (EPA). Despite the Safe Drinking Water Act of 1974 many
prenatal infants face the risk of limb deficiencies (Blaisdell). As a result it is clear once unhealthy
levels of nitrate enter the groundwater, it is too late. Thus, preventative measures must be taken to
stop groundwater pollution at the source.

Eliminating excess nitrates is costly and inefficient after the initial introduction and
subsequent infiltration of chemical fertilizer after it reaches surface water. According to the
National Resources Defense Council, “once polluted, an aquifer may be unusable for decades, or
even thousands of years” (NRDC). Yet according to EPA estimates, “our nation’s aging and easily
overwhelmed sewage treatment systems also release more than 850 billion gallons of untreated
wastewater each year” (Denchak). Thus it is crucial for regulations to be strengthened to stop the
heavy pollution of groundwater before it can enter the stream of water systems. One current
regulation in place is the Clean Water Act, originally established in 1972 to oversee and reduce the
pollution in major bodies of water. The act establishes standards to regulate the amount of
pollution flowing into surface water by making it illegal for certain parties to discharge pollutants
directly into water streams (“Federal Water Pollution”). Although the law has been beneficial in
reducing pollution from point-source industrial manufacturers, it does not specify limitations on the
amount of nitrate pollution in surface runoff. As a result, significant amounts of pollution due to
fertilizer still flows unrestricted into groundwater. Subsequently, the contamination is spread to

small rivers, streams, and larger bodies of water. Regulation must be advanced to ensure the
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individual’s pollution of nitrate fertilizer is limited and more regulated in the location of discharge
in order to make groundwater safe.

Alternative methods of fertilizer are also needed to decrease nitrate pollution by shifting
away from chemicals. As stated by the United Nations, “policies to change farmer behaviour and
incentivize the adoption of good practices are key to preventing pollution at the source” (“Water
Pollution from Agriculture”). Changing agricultural practices and using alternative methods to
traditonal fertilizer, such as controlled-release formulations, would significantly decrease the
amount of nitrates entering the groundwater (Carbeck). Controlled-release systems lessen the need
for farmers to use large quantities of chemical fertilizer and it limits the excess from flowing into
surface water. Another sustainable option is using “set-asides;” the transferring of developed
farming land into more sustainable and natural applications. This kind of sustainable farming limits
the need for mass use of chemical fertilizers (“Water Pollution from Agriculture”). Individual acts
are also important. Small, personal changes can assist in protecting groundwater, such as
composting and utilizing grass clippings rather than chemical fertilizers (Kanuckel). Lush lawns
can also still be achieved by growing plants native to the garden’s location.

The use of nitrate chemical fertilizer detrimentally affects the health of groundwater and
spreads to hurt both people and wildlife. However, the devastation can be decreased with more
stringent regulations and the promotion of alternative agricultural methods. Moving away from the
use of chemical fertilizer will take time and effort, but it’s absolutely essential in order to conserve
the health of groundwater. Small changes within our communities will add up to make a big

difference -- which is exactly what is needed to protect our groundwater and the organisms which

rely on it.
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