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Eutrophication

Highlights

 Eutrophication refers to the ecological state of a
water body after excessive nutrient pollution.

» Because groundwater, streams, lakes, and
reservoirs are interconnected, excess nutrient
pollution can impact waterbodies far from the initial
pollutant site.

 Eutrophication is both an aesthetic and ecological
concern.

* Minimizing nutrient pollution, disposing of waste
properly, and implementing wetlands are the best
ways to keep waterbodies free of nutrient loading.

What Is Eutrophication?

Eutrophication refers to the ecological state of a

water body after excessive nutrient pollution. The
external introduction of nutrients (primarily nitrogen and
phosphorus) accelerates the growth and reproduction

of plants, algae, and microbes (Gilbert et al., 2005), as
seen in Figure 1. This proliferation impairs water clarity
and visibility and, when compounded with organism
decomposition, leads to low-oxygen zones within the
habitat. Organism decomposition, or the “breaking down”
of organisms after death, is a natural process, but when
excessive plant or algal growth occurs, decomposition
increases, making nutrients more available in the water
column. When microbes break down these organisms,
oxygen is consumed. These “hypoxic” or “dead zones”
can cause “fish kills” and impair the ecological structure,
such as the natural food chain or species diversity.
Eutrophication and the resulting impairments occur in
lakes, rivers, and the ocean. Although the ecological
properties of these waterbodies are diverse, the presence
of harmful algal blooms and eutrophication remains.
Nutrient cycling is a natural process that occurs in every
waterbody, but human introduction of excess nutrients is
the major contributor to eutrophication and harmful algal
blooms (Khan & Ansari, 2005). Other factors, such as
water temperature, sediment disruption, and water clarity
(turbidity) may also play a role, but none compares to the
impact of nutrient loading.

Figure 1.Examples
of Harmful Algal Blooms in Utah Waters Across the State
Photos from Utah Department of Environmental Quality,
2025, public domain

Where Does Eutrophication Come
From?

Excess nutrients such as nitrogen and phosphorus are
most often carried into water bodies through human
wastewater, animal effluent, and excessive fertilizer use
on agricultural or other properties (Schindler, 2012). These
pollutants enter waterbodies through groundwater or as
“runoff” when rainwater or flooding washes them into
waterways, as well as dust and atmospheric deposition.
Figure 2 visually describes the various avenues and
processes of how nutrients enter waterways and remain in
the aquatic ecosystem.

Figure 2.Diagram
Detailing Nutrient Cycles
Sources: Diagram by Hope Northagen, with data from
Water Resources Mission Area, 2019, and Schindler, 2012
Because groundwater, streams, lakes, and reservoirs
are interconnected, excess nutrient pollution can impact
waterbodies far from the initial pollutant site. Accumulation
of these “nonpoint sources” of pollution is particularly
difficult to manage because it results from the aggregation
of many natural and human activities across a watershed
(Schindler, 2012). Increased public understanding of
the sources and the implications of excess nutrients
in waterways may prompt management practices that
minimize or divert the nutrients that fuel this cycle.

When assessing a waterbody, samples are tested for
total nitrogen (TN) and total phosphorus (TP). Waters
are placed in one of three nutrient enrichment categories
based on results: low enrichment, moderate enrichment,
and high enrichment (Table 1). The Utah Department of
Environmental Quality (2019) defines the ideal threshold
for headwater stream enrichment as less than 0.4 mg/L
of TN and less than 0.035 mg/L of TP. TN and TP criteria
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are not currently defined for Utah lakes and reservoirs
(Environmental Protection Agency, 2025).

Table 1. Table Describing Ideal Total Nitrogen and
Phosphorus Criteria for Headwater Streams

Enrichment tier | Total nitrogen Total
mg/L phosphorus
mg/L
Low <04 <0.035
Moderate 0.41-0.79 0.036-0.079
High >0.8 >0.08

Sources: Hope Northagen, with data from Utah
Department of Environmental Quality, 2019

What Are Eutrophication’s Impacts?

Eutrophication is both an aesthetic and ecological concern.

Overly weedy or algae-filled lakes are undesirable for
recreationists and property owners. Additionally, some
algal blooms contain toxins that impair human, pet, and
wildlife health. These are considered “harmful algae
blooms” (HABSs), which in some cases, can cause serious
health problems and even death when animals ingest
contaminated water. When algae and plants die, they are
decomposed by bacteria which consume and deplete the
dissolved oxygen essential for aquatic life. Hypoxic or
“dead zones” cannot support healthy levels of the aquatic

lifeforms that provide the base of a food chain for birds and

other animals (Gilbert, 2005).

How Is Eutrophication Treated?

Ultimately, minimizing nutrient pollution is the best

way to keep waterbodies free of nutrient loading and
eutrophication. Due to the aggregate nature of nitrogen
and phosphorus accumulation, prevention must often be
coupled with additional biological and chemical mitigation
techniques (Schindler, 2012). Other means of mitigating
eutrophication include biological removal (using other
organisms to “trap” or remove nutrients from the water
column) and chemical removal (using chemicals, typically
aluminum or iron, to bind phosphorus and remove it from

the nutrient cycle). These management techniques are still

being researched and developed.

Preventing and mitigating eutrophication and keeping
waterbodies free of nutrient loading includes:

« Minimizing nutrient pollution.

« Using biological removal techniques, such as
mussels and oysters.

» Using chemical nutrient removal, such as liquid
alum.

« Combining efforts and techniques.

One form of biological removal employs bivalves such
as mussels and oysters (Kellogg et al., 2014). These
filter feeders remove phytoplankton/algae from the water
column, thereby reducing the amount of decomposing
organic matter in the waterbody. This effectively “traps”
excess nutrients within the bivalve. Microorganisms
such as bacteria can also make use of the nitrogen and
phosphorus, thus removing these pollutants from the water
column (Environmental Protection Agency, 2017). With
biological removal, great care must be taken in selecting
organisms to ensure ecosystem balance is maintained.
Only species endemic to a habitat should be considered.

Chemical nutrient removal is more commonly used to
combat eutrophication. More research is underway to
assess whether phosphorus removal alone is sufficient,
or whether both phosphorus and nitrogen removal are
needed to fully reverse eutrophication. An example

of chemical nutrient removal is adding liquid alum
(aluminum sulfate) to a waterbody. When alum is applied
to freshwater, the aluminum permanently binds with
excess phosphorus and sinks to the lake bottom. The
process ties up both elements, rendering the phosphorus
unusable by algae, plants, and microbes (Wisconsin
Department of Natural Resources, 2022). Iron can also
be used to bind phosphorus, but it is less effective than
aluminum and can be cost-prohibitive (Smolders et al.,
2006).

What Can You Do?

Eutrophication may seem like a daunting issue, impacting
a resource that is vital to all life on earth. However,
everyday choices can accumulate to aid in restoring and
protecting our lakes, rivers, and oceans. Limiting and
monitoring the use of fertilizers, especially on properties
near waterbodies, is one way to prevent harmful algal
blooms and eutrophication. Properly disposing of animal
and human waste through trash services or composting
is another way to keep nutrients out of waterways.
Finally, implementing wetlands or prairie “buffer strips”

on agricultural fields or near areas of high nutrient runoff
can be an efficient way to trap nutrients before they enter
the water. Research shows wetlands and filter strips
greatly reduce TN and TP in agricultural runoff (Land et
al., 2016), thus making it an accessible tool for agricultural
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producers. These plants use excess nutrients from organic
waste and fertilizers before they end up in waterways.

The major drawback of filter strips and wetlands is that
once these systems become saturated with nutrients, they
become less effective, underscoring the need for a holistic
approach to excess nutrient control. Other practices used
for a holistic approach include soil testing, using “cover
crops,” and leaving a buffer zone when fertilizing. Cover
crops help control erosion and improve overall soil health
by maintaining soil moisture and nutrients, thus keeping
excess nutrients out of waterways (Quintarelli et al., 2022).
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