
“Nutrient-rich” is a good sign in food, 
but a warning sign in lakes.  
High levels of the nutrients 
phosphorus and nitrogen 
can contribute to 
excessive algae growth 
and rob water of its 
oxygen. EPA finds that  
at least 100,000 lakes have 
high levels of phosphorus and 
nitrogen. These lakes are more likely 
to have degraded populations of 
small aquatic creatures, like mayflies 
and snails, that are essential to the 
food web of lakes.

Should Your Lake 
Be on a Diet?

explore the 
data, and more. 
Visit: epa.gov/
national-aquatic-
resource-
surveys/nla.

How to Learn More

What You Can Do
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In the last 15 years, EPA and its 
partners conducted two large scientific 
studies of the environmental 
conditions in and around U.S. lakes. At 
EPA’s website for the National Lakes 
Assessment, you 
can view the 

4.1 CHEMICAL CONDITION INDICATORS

latest report, 

The NLA 2012 chemical condition assessment is based on information about nutrient concentrations, oxygen content, 
acidification, and trophic state (i.e., productivity) of lakes. In-lake measurements are compared either to reference 
conditions developed from a set of reference lakes in each ecoregion or to nationally consistent benchmarks (oxygen, 
acidification, and trophic state).

Trophic State. Trophic state is a common approach for classifying the biological productivity in lakes. Lakes with 
high nutrient levels, high plant production rates, and an abundance of plant life are termed eutrophic, whereas lakes 
that have low concentrations of nutrients, low rates of productivity, and generally low biological biomass are termed 
oligotrophic. Lakes that fall in between these two states are called mesotrophic. Lakes naturally exist across all trophic 
categories; however, hypereutrophic conditions are usually the result of human activity and can be an indicator of 
stress conditions. 

Eutrophication is a slow, natural part of lake aging, but today human influences can increase the amount of nutrients 
entering lakes. Human activities such as poorly managed agriculture or suburbanization of watersheds can result in 
high levels of nutrients reaching lakes. This can lead to accelerated eutrophication and related undesirable effects, 
including nuisance algae, excessive plant growth, murky water, lower levels of dissolved oxygen (DO), odor, and fish 
kills.

We used chlorophyll-a concentration as a surrogate for measuring algal biomass and thus to estimate the trophic 
status of lakes.  Based on published chlorophyll-a benchmarks, 10% of U.S. lakes are classified as oligotrophic, 35% are 
mesotrophic, 34% are eutrophic, and 21% are hypereutrophic (i.e., most disturbed, Figure 4.2). An analysis of trophic 
state shows no statistically significant difference in the percentage of lakes in the most disturbed (i.e., hypereutrophic) 
category between 2007 and 2012. 

Figure 4.2:  Trophic State | National Condition Estimates

Phosphorus and Nitrogen. For this assessment, nutrients in the form of total phosphorus and total nitrogen were 
evaluated as indicators of the chemical condition of lakes. Phosphorus and nitrogen are critical nutrients required for 
all life. In appropriate quantities, these nutrients power the primary algal production necessary to support lake food 
webs. Phosphorus and nitrogen are linked indicators that jointly influence both the concentrations of algae in a lake 
and the clarity of water. The naturally occurring levels of these indicators vary regionally, as does their relationship 
with turbidity and algal growth. For phosphorus and nitrogen, lakes were assessed relative to regionally specific NLA-
derived benchmarks.

In many lakes, phosphorus is considered the limiting nutrient, meaning that the available quantity of this nutrient 
controls the pace at which algae are produced. This also means that modest increases in available phosphorus can 
cause very rapid increases in algal growth. Results indicate that 45% of lakes are in least disturbed condition, 15% 
are in a moderately disturbed condition, and 40% are in the most disturbed condition for phosphorus (Figure 4.3). 
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Know plant 
and soil needs 
before applying 

fertilizers, then 
only use with care. 
Choose phosphate-
free household 
products. Maintain 

your septic tank. 
Learn more at epa.gov/

nutrientpollution.
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