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“So, how is the Mississippi River?” 

Welcome

It’s a question we get asked quite often and it can be 
hard to know how to respond. 

Forty years after the passage of the federal Clean 
Water Act, the river has come a long way. Gone are 
the days of sewage and industrial wastes choking the 
life out of the river. Fish and aquatic species have re-
turned. Yet agricultural and urban runoff continues to 
pollute the resource, invasive species pose new threats, 
and industrial contaminants  — some with frightening 
potential health risks — are being discovered in the 
river. 

So, how is the Mississippi River? We wanted to find out 
how to answer that question accurately, and we knew 
a lot of people would be interested. So Friends of the 
Mississippi River (FMR) and the National Park Service 
teamed up to develop this report. 

The State of the River Report highlights 13 key indicators 
of river health so that non-scientists can understand what 
it means. The report examines the status and trends of 
each indicator, and highlights key strategies for improve-
ment moving forward. We hope to update the report 
periodically, following these key indicators over time and 
adding new ones as appropriate.

To help readers make use of this information in their 
communities, we’ve also created two companion 
guides. The Stewardship Guide provides practical steps 

that individuals can take in their home, yard, and 
community to improve the health of the Mississippi. 
The Policy Guide offers priority actions that federal, 
state, and local leaders can take for the river. Visit 
www.stateoftheriver.com to learn more.

Clearly, as individuals and as a society, we can make 
choices that affect the river both for good and ill.

While the Mississippi River has suffered from careless 
treatment in the past, the big river is also resilient and 
can heal itself, if given a chance. 

The conservationist Aldo Leopold said, “A thing is right 
when it tends to preserve the integrity, stability, and 
beauty of the biotic community. It is wrong when it 
tends otherwise.” We agree. We believe the long-term 
health of the Mississippi River is actually, itself, an indi-
cator of the health of our community. 

We hope the State of the River Report can help lead us 
toward a more healthy and sustainable Mississippi Riv-
er, for ourselves and for generations yet to come. 

For the river,

Whitney L. Clark, Executive Director,  
Friends of the Mississippi River 

Paul Labovitz, Superintendent, National Park Service, 
Mississippi National River and Recreation Area
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5The mighty Mississippi River

The Mississippi River, flowing approximately 2,350 miles 
from Lake Itasca to the Gulf of Mexico, has long been 
one of the defining natural features of the United States.  
 
The Ojibwe Indians of northern 
Minnesota called it “Messipi” or 
“Big River,” and it was also known 
as the “Mee-zee-see-bee” or the 
“Father of Waters.”1

Today, the river drains all or part of 
31 states and two Canadian prov-
inces, or about 41% of the area 
of the lower 48 states. The river 
represents one of the most diverse 
and important natural resources in 
the U.S., serving as the migratory 
flyway for more than 40% all North 
American waterfowl and shorebirds. The 
river is also home to at least 260 species of fish, 
50 mammal species, 145 species of amphibians and 
reptiles, and 38 species of mussel.2

The Mississippi River system is a vital public resource, and is es-
sential in sustaining our nation’s economy. Fifty U.S. cities rely on 
the Mississippi for daily water supply, including roughly 1,000,000 
Minnesotans.3

The 29 locks and dams on the Mississippi allow for navigation 
from St. Louis, Mo., to Minneapolis, Minn. To move goods up 
and down the Mississippi, the U.S. Army Corps of Engineers 
maintains a 9-foot shipping channel from Baton Rouge, La. to 
Minneapolis.

Roughly 60% of grain exported from the U.S. is transported and 
shipped from the Mississippi River,4 along with billions of dollars’ 
worth of freight each year.

“The Mississippi is well worth  
reading about. 
It is not a commonplace river,  
but on the contrary is in all ways  
remarkable.”

The Mississippi River watershed

-Mark Twain,  
Life on the Mississippi

Map data: ESRI, Natural Earth  
(naturalearthdata.com), NOAA
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6 The Mississippi River
and Lake Pepin watershed

Lake Pepin is a natural lake on the Mississippi River  
60 miles downstream of the Twin Cities metropolitan area. 

Lake Pepin’s watershed (drainage area) covers half of Minnesota’s land area5 (about 50,000 square miles), and in-
cludes the upper Mississippi, St. Croix, and Minnesota Rivers, as well as several smaller tributaries. 

In 2004, Lake Pepin was listed as “impaired” by the State of Minnesota; it has so much excess phosphorus (page 
16) that the lake fails to meet state water quality standards, while excess sediment (page 28) continues to 
threaten the lake. These pollutants affect the lake a number 
of ways.

•	 The lake’s excess phosphorus negatively impacts aquat-
ic life and recreation (by reducing water clarity and 
depleting oxygen levels), and can lead to massive algae 
blooms in low-flow periods.

•	 High sediment levels cloud the water and disrupt hab-
itat, making it difficult for plants and fish to thrive. At 
current rates of sedimentation, excess sediment threat-
ens to completely fill in the upper third of the lake 
within a century.6 

Because Lake Pepin drains such a large portion of Minneso-
ta, efforts to clean it up have revived public awareness of the 
many challenges facing Minnesota’s water resources.

Several indicators in this report (sediment, phosphorus, and 
triclosan) reference overall pollution levels in Lake Pepin.  
Much of the river’s sediment settles out in Lake Pepin.  
Researchers examine that sediment to learn what has been 
happening in the river upstream over time, and have gained 
excellent insights into the history and trends of water quality 
and the ecological health of the Mississippi River. 

Upper  
Mississippi 

River

Minnesota 
River

St. Croix 
River

The Lake Pepin watershed

Lake 
Pepin

Map data source:  Minnesota Department of Natural Resources
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7The Mississippi River
and Lake Pepin watershed

Mississippi National River  
and Recreation Area
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Mississippi National River and Recreation Area  
and Mississippi River Corridor Critical Area

Did you know that the Mississippi River  
in the Twin Cities is a national park? 
For 72 miles (from the Crow River confluence in Dayton and Ramsey, to just past the St. Croix 
River confluence near Hastings and Prescott), the river is so unique that in 1988 Congress des-
ignated it a national park: the Mississippi National River and Recreation Area (MNRRA). 

The river changes character more within this park than it does anywhere else along its entire 
length. Entering the park as a modest-sized prairie river, it plunges over St. Anthony Falls (the 
river’s only true waterfall) and through a deep, wooded gorge (its only true gorge), emerging in St. Paul as a large 
floodplain river before flowing downstream to the Gulf of Mexico. 

The Minnesota River enters the Mississippi about halfway through the park, and the park boundary includes the last 
four miles of the Minnesota River. The Minnesota drains about 20% of the state,7 and plays an important role in 

the park’s water quality. The Minnesota River is discussed throughout this report because of its 
influence on the state of the Mississippi River.

While the National Park Service owns little land within the park, it works with 
many partners to protect the globally significant resources of the river in this 

stretch. Its role in protecting water quality is essential to the river’s other re-
sources, and helping to communicate the state of the river is one important 

way the park does this.

Mississippi River Corridor Critical Area. In 
order to protect the diverse geological, ecological, historical, and 

cultural features of the river corridor, the State established 
the Mississippi River Corridor Critical Area in 1976. The 

Critical Area, which shares the national park’s boundaries, 
provides for coordinated planning and management of 

resources among the communities that share this 
reach of the river.
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The Mississippi River is a complex natural system that can change dramatically from year to year, and even from 
season to season. So how do we assess the overall state of the river? 

This State of the River Report highlights 13 key indicators of water quality and ecological health in the river. These 
indicators were selected to portray the state of the river in a way that is easy to understand. These indicators describe 
river conditions in five categories: 

Impaired
If a portion of the river is 
“impaired,” it means that reach 
of the river fails to meet state or 
federal standards for one or more 
pollutants. 

Some reaches of the river are 
impaired for multiple pollutants.

Concentration
Pollution “concentration” refers 
to the amount of a pollutant in a 
given volume of water. 

Pollutant concentrations are 
often used to compare existing 
pollution levels to water quality 
standards, and are important 
when we think of that pollutant’s 
impacts on local river life and 
health.

Load
Pollution “load” refers to the 
total amount of a pollutant 
moving into/through the river 
system. 

Load helps us understand the 
total quantity of a pollutant, 
and is especially important 
when we think of what we 
send to downstream waters 
like Lake Pepin or the Gulf 
of Mexico.

RIVER FLOW:     

SWIMMING & RECREATION:     

FISH & FISHING:

     

ECOLOGICAL HEALTH:

CONTAMINANTS OF 
CONCERN:

Indicators overview 
and critical terms

For each indicator, we include a brief description, and highlight its role in the river system. We also provide readers 
with a summary of each indicator’s status, and, where possible, include information on history, trends, and manage-
ment solutions for moving forward. 

Several indicators highlight monitoring results from the 1976-2011 period. Extensive monitoring efforts over this 
time provide for an excellent understanding of river trends, and we’ve made use of this data whenever possible. 
 
Critical terms 
Throughout this report, we refer to several critical terms that are important to understanding the state of the river. 
Knowing the meaning of these terms will help you as you read the State of the River Report.  

 Flow 

 Bacteria    Phosphorus  

 Fish consumption  
 Fish survey    Asian carp 

 Sediment    Nitrate   
 Mussels    Bald eagles 

 Triclosan    PFOS   
 Additional contaminants  
 of concern 



RIVER  
FLOW 
This section highlights one indicator, river flow,  
which is the amount of  water moving through 
the river.

Changes in rain and snowfall, how we use land, 
and how we use water and control runoff  can 
result in changes to how much water is in the 
river. Because of  its ability to erode soil and 
carry pollutants, flow plays an important role in 
water quality and the health of  aquatic habitat.

 Flow 



10 • RIVER FLOW

Description and impacts. The timing, 
amounts, and intensity of rain and snowfall can all impact 
the flow of the Mississippi River, as runoff moves over land 
and into the river. River conditions can change based on 
flow conditions. High or low flows can have positive or 
negative effects.

•	 High flows can cause increased erosion, flooding risk, 
habitat degradation, and can carry more pollutants 
into the river system. However, higher flows can also 
dilute concentrations of some key pollutants, which 
can reduce their local impacts on the river.

•	 Low flows tend to deliver less pollution to the river, 
and produce fewer flooding events. However, lower 
flows can contribute to increased algae levels in water.  
Algae can harm aquatic life and recreation, and have 
created problems in the lower Minnesota River and 
Lake Pepin.

Sources. In agricultural areas, row crops and 
artificially drained fields have largely replaced native 
prairies, forests, and wetlands (Figure 1). Recent studies 
show that these changes in how we use land result in 
increased runoff, which typically leads to downstream 
increases in stream flow.8  

In cities and towns, hard surfaces such as roads, 
rooftops, and driveways result in increased runoff that 
can affect flows in nearby water bodies (Figure 2).9

In addition, computer climate models anticipate changes 
to the frequency and size of runoff-producing rainfalls 
in many parts of the state, which could alter Mississippi 
River flows in a variety of ways.10

 

Flow
River flow has increased significantly.

The timing, amount, 
and intensity of rain and 

snowfall all impact  
river flow.

Flow is an important factor 
in determining water 

quality and the health of 
aquatic habitat.

River flow at Hastings 
increased by 25% 

between 1976  
and 2005.

▼ ▼ ▼

Graphic: Minnesota River Basin Trends – November 2009 

This graphic illustrates the loss of 88% of wetlands (shown in blue) in the 7-Mile Creek watershed (near 
St. Peter, Minn.) between 1854 and 2003. The addition of extensive artificial agricultural drainage and the 
loss of so many wetlands have reduced the landscape’s ability to retain and evaporate water. This increases 
downstream river flows in the Minnesota and Mississippi Rivers.

              1854                            1938                            1968                             2003

Figure 1. An example of wetland loss in the Minnesota River basin
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Status. Mississippi River flows were higher than the 
30-year average throughout much of 2011. A rainy fall 
the previous year left soils full of water and contributed to 
more runoff in the spring and early summer. Summer rain 
resulted in higher stream flows throughout the summer 
and early fall. Later in the year, dry conditions resulted in 
lower flows throughout the late fall and early winter, and 
contributed to drought conditions in portions of the state.

History and trends. River flow has increased over 
time. Since 1976, median flow has increased by 25% at 
the Hastings Dam (Figure 3). Flows in the Minnesota 
River have doubled over the last 70 years.11 Flow increases 
may be attributed to several factors, including increased 
artificial agricultural drainage, increased urban runoff, and 
changes in rain and snow patterns and climate.

Solutions. Rivers, lakes, and streams fare best 
when runoff infiltrates naturally into the ground. 
Statewide efforts to restore wetlands and keep more water 
within agricultural areas are critical to reversing the trends 
of increased Minnesota and Mississippi River flows.

Improved urban runoff controls may also help stabilize 
local flows by increasing natural infiltration throughout 
the state. To help maintain a healthy water balance, 
residents can install rain gardens, rain barrels, pervious 
pavers, green roofs, and restored prairie landscapes, 
which are proven strategies for reducing runoff and 
improving water quality in the Mississippi River.

Figure 2. Impacts of how we 
use the land
Hard surfaces increase runoff from the land.

Figure 3. Annual river flow  
at Hastings Dam
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SWIMMING & 
RECREATION
This section highlights two key measures of  the 
quality of  the Mississippi River as a swimming 
and recreation amenity.  
 
Bacteria pose a threat to human health and 
can limit the recreational uses of  rivers, lakes, 
and streams. Phosphorus contributes to algae 
blooms, and other factors that negatively impact 
aquatic recreation, life, and health. 

 Bacteria 

 Phosphorus 
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Description and impacts. Escherichia coli (E. 
coli) is a bacterium indicating the potential presence of wa-
terborne pathogens that can be harmful to human health. 
It typically results from the presence of human and animal 
fecal waste. To reduce the risk of people getting sick from 
exposure to these pathogens while recreating, the state has 
standards for concentrations of E. coli in the water.12

The river is a significant recreational resource (swimming, 
boating, or wading) for many Minnesotans. Contact with 
water with high bacteria concentrations can make recre-
ational users sick (nausea, vomiting, fever, headache, and 
diarrhea).

Sources. Bacteria pollution can be a problem in rural, 
suburban, and urban areas. Harmful bacteria originate in 
the intestines of living creatures, and are generally spread 
when fecal matter enters the river. Sources of these bacteria 
include human sources (septic systems, combined storm 
and sanitary sewer overflows,13 leaking sanitary sewers), 
livestock (feedlots, grazing livestock, field-applied manure), 
pets, and wildlife. In addition, fecal bacteria appear to be 
able to survive for some time in sediment,14 so areas with 
stirred-up sediment may also suffer from elevated river 
bacteria concentrations. In general, the more runoff an 
area produces, the more susceptible its surface waters are 
to bacteria pollution.

There is no clear relationship between river bacteria con-
centrations and seasonal changes or flow levels.15 Bacteria 
in the river seems to come from a mix of local and region-
al sources, and can be found at a wide range of flows. Tar-
geted monitoring could help determine with more clarity 
how, when, and where elevated bacteria concentrations 
are delivered to the river.

The acceptable E. coli limit is exceeded more often on 
Mississippi River tributaries than on the river itself.16 This 
indicates that the Mississippi may be “inheriting” some of 
its elevated bacteria concentrations from its tributaries. In 
rural areas, fecal waste can travel efficiently to streams and 
rivers through drain tiles and ditches; in urban areas, it can 
travel efficiently to streams and rivers via stormwater pipes 
and hard surfaces like roads.

History and trends. E. coli data has been con-
sistently collected in this portion of the river since 2005, 
although some stretches were identified as having too much 
fecal bacteria as early as 1996.

Since 1985, efforts by the cities of Minneapolis and St. 
Paul to separate their sanitary and storm sewers (now large-
ly complete) have kept millions of gallons of sewage from 
contributing bacteria to the river each year.17

 

Bacteria
Parts of the river are impaired with excess bacteria, which 

can create health concerns for recreational users.

Minnesota uses E. coli data 
to indicate the potential 
presence of waterborne 
pathogens in the river.

Bacteria pollution 
comes from human 
and animal sources.

A clean-up plan 
is currently under 

development to address 
this pollution problem.

▼ ▼ ▼

Pet waste is one 
source of bacteria 
in the Mississippi.  
Always clean up 
after your dog!
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Bacteria impairments 
 through the Twin Cities

Figure 1. Bacteria Levels 
 from Lower St. Anthony Falls to the Ford Dam
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Bacteria levels vary greatly over time, even at 
the same location. If enough samples at a site 
exceed the bacteria standard, that part of the 
river is classified as “impaired” for having too 
much bacteria.

Source: Minnesota Pollution Control Agency

Status. In 
several reaches 
of this part of 
the river, average 
bacteria levels are 
below the state standard. 
However, most portions of 
the river from Coon Rapids 
Dam to St. Paul have average 
bacteria concentrations that are 
too high. These reaches of the river are 
“impaired” with excess bacteria (see map). 
Regardless of official “impairment” status, 
some parts of the river have experienced high 
bacteria spikes that can exceed the state standard.

The river’s bacteria concentrations are highest around the 
Twin Cities metropolitan area. It is recommended that 
swimming or other recreational contact be limited in “im-
paired” sections of the river and that it be avoided every-
where on the river within 48 hours of a rainstorm (includ-
ing storms upstream), as this is when many pollutants are 
washed in with stormwater. Recreational users are advised 
to be especially cautious downstream of storm drain pipes 
and other places where runoff enters the river. Always rinse 
off well after swimming.

Drinking untreated river water that contains disease- 
causing bacteria poses a risk for animals as well as for peo-
ple.18, 19 If you allow your dog to swim in the river, do not 
allow it to drink the water.

Solutions. The Minnesota Pollution Control Agency 
is working with a number of partners to develop a clean-
up plan. That plan will identify the potential sources of 

bacteria pollution and propose 
ways to reduce current bacteria levels in 
the river. This clean-up plan is currently under 
development and is anticipated to be ready in the next few 
years. Project information is available at http://www.pca.
state.mn.us/ktqha48.

In the meantime, you can help reduce bacteria pollution 
in the Mississippi River by cleaning up your pet’s waste, 
making sure septic systems are up-to-date, and taking ac-
tion to help reduce stormwater runoff at home and in your 
community. 

not impaired

impaired

insufficient data

Map data sources: Minnesota Pollution Control Agency 
(bacteria data) and Minnesota Department of  

Natural Resources (core geographic elements) 
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Description and impacts. Phosphorus is a 
common element in the environment and is essential for 
plant growth and health. However, excess levels of phos-
phorus in waters can harm aquatic life and recreation by 
reducing water clarity, depleting oxygen levels in the wa-
ter, and causing toxic algae blooms.21 Algae have created 
problems in the lower Minnesota River and Lake Pepin.

Sources. Overall, the Minnesota River is the larg-
est contributor of phosphorus to Lake Pepin (Figure 1). 
Major sources of phosphorus pollution include agricultural 
runoff, urban runoff, and wastewater treatment plants.22 
Additional sources include atmospheric deposition, failing 
septic systems, and some road salt alternatives. Sediment 
levels in water also affect phosphorus pollution, as phos-
phorus can attach to soil particles as they move through 
the watershed (see Sediment, page 28).

The Metropolitan Wastewater Treatment Plant was a 
leading source of phosphorus (especially under low-flow 
conditions), but loads from this plant have greatly dimin-
ished since it implemented a new phosphorus reduction 
process in 2003 (Figure 2). Similar load reductions have 
taken place at other wastewater treatment plants through-
out the Lake Pepin watershed. 

River status and trends. State standards for 
river phosphorus are currently under development.23 
Without a standard to measure against, we cannot say 
whether the metropolitan portion of the Mississippi Riv-
er is or is not “impaired” due to excess phosphorus.

Overall phosphorus concentrations have decreased since 
1976.24 Median annual phosphorus concentrations 
declined by 28% at the Hastings Dam (Figure 3). On 
average, each gallon of water flowing through the river 

contains less phosphorus than in previous years. But with 
dramatic increases in flow, there are many more gallons 
of water flowing, meaning the overall “load” (amount 
of phosphorus moving through the river) has remained 
fairly steady.25

Lake Pepin status. Unlike the metropolitan 
portion of the river, Lake Pepin is listed as impaired with 
excess phosphorus concentrations, and can suffer from 
severe algae blooms and fish die-offs during low-flow 
summers such as 1988.26 Upstream efforts to reduce 
phosphorus loads will help restore Lake Pepin.

Management solutions. Establishing phospho-
rus standards for the river is important. Substantial im-
provements in agricultural fertilizer and manure manage-
ment, along with enhanced septic system maintenance and 

 

Phosphorus
The metropolitan portion of the Mississippi River sends  

too much phosphorus pollution downstream to Lake Pepin.

Excess phosphorus harms 
aquatic life and recreation 

in water bodies.

Decreases in river 
phosphorus concentrations 
have been offset by higher 

overall flows.

State standards for 
river phosphorus 

are currently under 
development.

▼ ▼ ▼

52% 
Minnesota 

River

25% 
Upper  

Mississippi  
River

8% 
Cannon &  

Vermillion Rivers

7% 
Metro Wastewater 

Treatment Plant

2% 
Other sources

6% 
St. Croix River

Figure 1. Sources of phosphorus  
to Lake Pepin, 2006

Source: Minnesota Pollution Control Agency29
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Figure 4. Phosphorus concentrations 
through the Twin Cities 

inspection, 
and reduced 
urban stormwa-
ter runoff are vital 
steps for limiting 
phosphorus pollution. 
Because phosphorus can 
attach to soil particles, mea-
sures that prevent soil erosion 
are also important. 

Minnesota banned phosphorus in 
laundry detergents in 1977, and State 
law prohibits the use of fertilizers containing 
phosphorus on lawns and turf, except in a limited 
number of situations.27, 28 Minnesota residents can 
help by using lawn chemicals wisely, using phosphorus-free 
dishwashing detergents and soaps, picking up pet waste, and 
keeping grass clippings and leaves out of the storm drain.

0.00 

0.02 

0.04 

0.06 

0.08 

0.10 

0.12 

0.14 

0.16 

0.18 

0.20 

2002-2011 2011 

   ❶    ❷    ❸    ❹    ❺    ❻ 

Source: Metropolitan Council Environmental Services

Figure 3. Annual  
phosphorus concentrations  

at the Hastings Dam
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This section highlights three key measures of  the 
quality of  the Mississippi River fishery. 

Fish survey data highlight the abundance and 
diversity of  fish species in the metropolitan 
portion of  the Mississippi River. 

Fish consumption advisory information provides 
safe eating guidelines for fish from the river. Asian 
carp are invasive species threatening to move into 
the area. 
 

 Fish consumption 

 Fish survey 

 Asian carp 
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Background. Both store-bought and locally caught 
fish may contain contaminants such as mercury or PCBs 
that can harm human health. As a result, the State of 
Minnesota has safe eating guidelines to help you make 
informed decisions about the fish you eat.

Statewide Safe Eating Guidelines. The 
Statewide Safe Eating Guidelines are based on 
mercury and PCB levels measured in fish through-
out Minnesota. While not all waters in Minnesota 
have been tested for contaminants, the Statewide 
Safe Eating Guidelines can be used for both tested 
and untested waters. There are two types of guide-
lines: those for mothers and children (more protec-
tive), and those for the general population.30 

Site-Specific Eating Guidelines. In some 
of Minnesota’s lakes and rivers, test results show 
that fish contain higher or lower than average levels 
of certain contaminants. In these cases, the result-
ing meal advice may be more or less restrictive 
than the Statewide Safe Eating Guidelines.31

Contaminants of concern. Fish are rich in iron, 
protein and omega-3 fatty acids and are a good choice for 
a healthy diet. However, fish can contain small amounts 
of some toxins. The three toxins of concern in this reach 
of the river are mercury, PCBs, and PFOS.32

•	 Mercury is a toxic metal that can impact the nervous 
system, particularly in children and the developing 
fetus.

•	 PCB exposure is linked to problems in infant devel-
opment and adult immune function.

•	 Perfluorooctane sulfonate (PFOS) is part of a family 
of man-made chemicals that accumulate in fish, persist 
in the environment, and can pose potential risks to 
human health. 

For more information, see the “Other contaminants of 
concern” section of this report on page 37.

 

Fish consumption
Fish from the river are safe and healthy to eat if you follow 

the state’s fish consumption advice.

Fish in the river 
may contain 

mercury, PCBs, 
and PFOS.

People who eat fish  
from the river should consult 
the state’s Site-Specific Eating 

Guidelines.

Fish consumption guidelines 
are based on the fish species, 
who you are, and how often 

you eat fish.
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Fish consumption 
advisories

Source: Minnesota Department of Health40

Tips for eating fish
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cut away 
the fat 

along the 
back

trim off the 
belly fat

cut away the fatty 
area along the side 

of the fish

remove skin

Follow these tips when eating fish:

1. Eat smaller fish.
2. Eat more panfish (sunfish, crappies) 

and fewer predator fish (walleyes, 
northern pike, lake trout).

3. Trim skin and fat, especially belly fat. 
Also, eat fewer fatty fish such as carp, 
catfish, and lake trout.  PCBs build up in 
fish fat.

While mercury and PFOS 
cannot be removed 
through cooking or 

cleaning (they are in the 
flesh of the fish), you can 

reduce exposure to 
contaminants like PCBs 
by removing fat when 

you clean and cook fish.

Map data sources:   
Minnesota Department of Health 

(fish consumption guidelines);
Minnesota Department of  

Natural Resources  
(core geographic elements)

History and trends. Environmental contamination 
from PCBs began in the mid-1930s and peaked in the 
early 1970s (Figure 1).33 Concentrations in fish have 
declined substantially since the manufacture of PCBs was 
banned nationally in the late 1970s.34 Mercury pollution 
to the river peaked in the 1960s.35 By the early 1990s, 
annual accumulation rates, as measured in Lake Pepin sed-
iment, had decreased by almost 70%.36 However, recent 
research on mercury accumulation in loons and fish shows 
an increase in recent years, suggesting the need to remain  
vigilant (Figure 2).37, 38 For information on PFOS trends, 
see page 40 of this report.

Status. There are site-specific eating guidelines in place for 
the metropolitan portion of the river. Some of these guide-
lines are more restrictive than the Statewide Safe Eating 
Guidelines. People who eat fish from the river should con-
sult the Site-Specific Eating Guidelines. More information is 
available through the Minnesota Department  

 
 

 
of Health at http://www.health.state.
mn.us/divs/eh/fish/eating/sitespecific.
html.

Solutions. The Minnesota Pollution Control Agency 
recently approved a statewide mercury reduction plan 
that calls for a 76% reduction in mercury air emissions 
by 2025.39 Achieving these goals will require major 
reductions from a range of sources, including coal-fired 
power plants, ferrous mining operations, and other for-
eign and domestic sources. 

PCB manufacture was banned in the U.S. in the late 
1970s. As a result, PCB concentrations in the river have 
decreased dramatically. PFOS clean-up work is under-
way; see page 40 to learn more.

http://www.health.state.mn.us/divs/eh/fish/eating/sitespecific.html
http://www.health.state.mn.us/divs/eh/fish/eating/sitespecific.html
http://www.health.state.mn.us/divs/eh/fish/eating/sitespecific.html
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Background. Early settlers and explorers found abun-
dant fish and wildlife throughout this reach of the river. 
Pre-settlement fish populations are estimated to have 
included nearly 120 native species below St. Anthony 
Falls and approximately 60 species above the falls, which 
historically served as a natural migration barrier.41 

Unfortunately, fish populations declined dramatically 
following European settlement. By 1926, fish survey 
data showed only two living fish in the 25 miles down-
stream of St. Anthony Falls.42 Sewage and industrial 
contamination contributed to high pollution levels, 
while subsequent dam construction altered river flow 
patterns (converting free-flowing water to more stagnant 
pools) and increased sediment accumulation in the water 
(smothering important fish habitat). 

Since then, improvements in regional and federal waste-
water management, including substantial reductions in 
pollution following passage of the 1972 Clean Water 
Act, along with other factors, have resulted in improved 
fish populations in the river. In addition, lock and dam 
installation has aided fish migration upstream as far as the 
Coon Rapids Dam, which now acts as the primary fish 
migration barrier in the metropolitan portion of the river 
(the other metro-area dams have locks through which fish 
can pass).

Status. Today, the river supports a high quality fishery 
for several trophy species, including smallmouth bass, 
catfish, and walleye. Between the Ford Dam and the 
Hastings Dam, the walleye fishery is one of the highest 
quality urban fisheries in the U.S. The smallmouth bass 
fishery upstream of the Coon Rapids Dam is considered 
word-class.43

It is estimated that more than 127 species of fish (119 
native, eight introduced) currently live in the river up to 
the Coon Rapids Dam, including some, like trout-perch, 
that are sensitive to pollution.44  An estimated 75 species 
(65 native, 10 introduced) are now found above the Coon 
Rapids Dam. Some of these would not naturally be found 
there, and are present due to human actions or because 
they have been able to pass the dam during floods. 

Despite these encouraging numbers, it is difficult to 
accurately estimate fish populations, and much remains 
unknown about the overall diversity and abundance of 
fish in the river. There have been few consistent surveys of 
aquatic life in this reach of the river, and fishery managers 
lack data to adequately manage the river’s fishery.

Fishing catch-and-release rules. There are 
catch-and-release regulations for the river between the 

 

Fish survey
Anglers have embraced the metropolitan portion of the 

Mississippi River as a world-class fishery.

There has been an increase in the 
diversity and quality of the river’s 

fishery, particularly smallmouth bass 
and walleye fisheries, since the 1970s.

Catch-and-release 
regulations are in 

place for portions of 
the river.

River managers lack data 
on fish populations; few 
regular fish surveys have 

been conducted.
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Catch-and-release
regulations

Ford and Hastings 
Dams for walleye, 
sauger, largemouth bass, 
and smallmouth bass. 
These fish may be caught, but 
must be returned alive to the 
water. These guidelines were estab-
lished in 1993 to protect and maintain 
high quality populations. 

Emerging threats. The Department of 
Natural Resources (DNR) is actively pursuing in-
formation and management strategies for two emerging 
threats to fish populations in the Mississippi River.

Asian carp: These large invasive fish can 
destabilize the aquatic food web and outcompete 
native fish for food. Monitoring for the presence 
of Asian carp in the river is ongoing (see Asian 
carp, page 24).

VHS: Viral Hemorrhagic Septicemia (VHS) is a 
deadly virus that threatens a number of fish spe-
cies in the river. The DNR has been testing for 
the presence of VHS in the metropolitan portion 
of the river. To date, no fish have tested positive. 

Management tools and outcomes. Several im-
portant fishery management tools, including commercial 
and recreational angling regulations, and catch-and-re-
lease rules, are currently in place. 

 
 
While the fishery 
as a whole appears healthy, 
fishery managers lack clear data on species abundance 
and habitat condition throughout this reach of the river. 
Regular and consistent fish survey data are needed in 
order to establish “baseline” fish population informa-
tion. The DNR is allocating additional resources to this 
work. Once baseline information exists for the river’s 
fish populations, strategic management options can be 
more effectively identified. 

In addition to habitat restoration and water quality 
enhancement, the DNR is actively working to address 
overharvesting of protected species, and to prevent the 
spread of both VHS and Asian carp.  
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Figure 2. Smallmouth bass 
catches above Coon Rapids Dam
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Asian carp
Asian carp are moving into the  

metropolitan portion of the Mississippi River.

Asian carp are invasive 
fish that pose a serious 

threat to river recreation 
and ecosystem health.

Grass, bighead and silver carp 
have reached Minnesota; 

eDNA tests suggest potential 
migration as far as the Coon 

Rapids Dam.

Federal and state agencies 
and nongovernmental 

organizations are working 
to prevent additional 
Asian carp migration.
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Silver carp, one of the four 
major invasive species of 
concern, are known for 
jumping up to 10 feet out of 
the water.

About Asian carp. Asian carp are a group of 
invasive fish consisting of four species: bighead, black, 
grass and silver carp. The largest species, bighead carp, can 
grow to 111 pounds. With large appetites and no natural 
predators, these voracious feeders can severely disrupt 
aquatic ecosystems as they out-compete native fish species. 
In addition, Asian carp also threaten boating, fishing and 
other river recreation activities. Silver carp, which can 
grow to 60 pounds and leap as high as 10 feet from the 
water when disturbed, have injured boaters and damaged 
property in other states.45 

History and background. Asian carp were 
originally imported to the southern U.S. from China to 
control aquatic vegetation and parasites in fish farms. The 
carp escaped to the Mississippi River and its tributaries 
in the 1970s, and populations were well established in 
southern river states by the 1980s.46 Their population 
and range have increased dramatically in recent years, 
and the fish have reached the Mississippi and Missouri 
River watersheds in Illinois, Missouri, Iowa and southern 
Wisconsin. In 2012, over 80 bighead and 50 silver carp 
were caught by commercial fisherman in Lake Okoboji in 

northwest Iowa, near the Minnesota border.47 In portions 
of the Illinois River where the infestation is extreme, 60% 
of the river’s fish biomass is now Asian carp.48

Status. In 2011 and 2012, bighead carp were caught 
in the St. Croix River (Prescott, Wisc.) and on the 
Mississippi River near Winona. Silver and grass carp 
were also caught near Winona.49 About a dozen bighead 
and silver carp have been caught in the St. Croix and 
Mississippi Rivers along Minnesota’s eastern border since 
1996.50 While no established populations of bighead or 
silver carp are known to exist in Minnesota, recent data 
suggests the fish may be present in the Mississippi River 
above Red Wing and in the lower St. Croix River.

Environmental DNA (eDNA) testing in 2011 found 
genetic evidence of silver carp above and below the Coon 
Rapids Dam, between the Lower St. Anthony Falls Lock 
and Dam and the Ford Dam (Lock and Dam #1), and 
below the Hastings Dam (Lock and Dam #2). In addition, 
eDNA was found in the St. Croix River below the dam at 
Taylor’s Falls, and on the Minnesota River upstream of the 
confluence with the Mississippi (see map, page 26).51

continues on page 26 u
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The march of Asian carp
up the Mississippi River

Silver carp are the kind that 
famously jump up to ten 
feet out of the water when 
disturbed by passing boats, 
causing injury to passing 
boaters.  

Identifying features: 
silver color • small scales, 
but no scales on head • no 
barbels on nose, unlike 
common carp • downward 
slanting mouth (frown) • low 
set eyes • keel that extends to 
throat

Grass carp
Ctenopharyngodon idella

Bighead carp
Hypophthalmichthys nobilis

Black carp  
Mylopharyngodon piceus 
 

Black carp eat and threaten 
native mussels and snails. 
They take away food sources 
for native fish, waterfowl, and 
vertebrates.  

There is no evidence of 
established populations in 
the upper Mississippi, but the 
USGS has reports of individuals 
caught as far north as Lock and 
Dam 24, 100 miles north of St. 
Louis.

Identifying features: 
darker color • large scales • no 
scales on head • pointy shaped 
face • teeth that look like 
human molars 
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Map data sources:
 Asian carp data compiled 

by the National Park Service; 
geographic data 

from from USGS, NOAA 
and Natural Earth 

(naturalearthdata.com)

Silver carp
Hypophthalmichthys molitrix

Grass carp eat massive 
amounts of vegetation, 
destroying habitat needed 
for other wildlife.    

Identifying features: green-gray back • rounded snout 
• over-hanging upper lip • no barbels on nose, unlike 
common carp • covered with larger scales 

Prefer zooplankton but also eat 
phytoplankton - the base of the aquatic 
food web.

Identifying features: silver color • no 
scales on head • no barbels on nose, 
unlike common carp • downward slanting 
mouth (frown) • low set eyes • keel extends 
partway along belly
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Samples for bighead carp were collected 
at the same time in the same locations; 
those samples all came back negative. 
Additional long-term testing and monitoring is 
needed to fully assess the range and population of 
Asian carp in the Mississippi River.

Solutions. Federal, state and local agencies, through 
an ad-hoc Asian Carp Task Force, are actively pursuing 
management solutions to prevent the further spread of 
Asian carp into Minnesota. This task force has developed 
and is working to implement an action plan to prevent 
the establishment of Asian carp in the state. 

The Asian Carp Coalition, a group of nongovernmental 
organizations collaborating to raise awareness about 
Asian carp, recommends a three-step strategy:

•	 Stop the spread of Asian carp through targeted lock 
closure, especially at the Upper St. Anthony Falls 
Lock and Dam and the Ford Dam.

•	 Slow the spread of Asian carp by reducing 
recreational traffic through locks and dams, 
limiting overall lockage hours, and installing fish 
“bubble” and electric barriers. The Minnesota 
Legislature has approved funding for the 
installation of Asian carp barriers at the Ford 
Dam.

•	 Control established Asian carp populations 
with the development of new technologies to 
biologically control carp. Enhance monitoring and 
research in partnership with the newly-established 
Aquatic Invasive Species Research Center at the 
University of Minnesota. 

In addition, improvements to water quality and 
aquatic habitat in the river will support healthy native 
fish populations and are among the best ways to prevent 
aggressive Asian carp infestation throughout the Minnesota, 
St. Croix, and upper Mississippi River watersheds. To learn 
more, visit www.asiancarp.us, or www.stopcarp.org. 

Silver carp eDNA sample locations, 2011
All locations tested positive for silver carp DNA
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Map data sources:   
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of Natural Resources (core 
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ECOLOGICAL 
HEALTH
This section highlights the ecological health of  the 
Mississippi River, including the status and trends of  
four key measures of  water quality and aquatic life 
in the metropolitan portion of  the Mississippi River. 

Sediment and nitrate are important measures of  
water quality that affect aquatic life and habitat 
throughout the Mississippi River watershed.  

Bald eagles and mussels are key measures of  the 
health and vitality of  the river.

 Sediment 

 Nitrate 

 Mussels 

 Bald eagles 
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Description and impacts. Sediment pollution 
includes tiny particles of soil and organic matter that are 
suspended in the river’s water. Excess sediment makes the 
water “turbid” or cloudy, harming aquatic plants and habi-
tat for fish and other wildlife. In addition, other pollutants, 
like phosphorus, can attach to sediment and be carried 
downstream. Excess sediment is also rapidly filling in Lake 
Pepin, a natural lake on the Mississippi River, where exten-
sive sediment research provides valuable long-term data. 

Sources. On average, about 75% of the sediment 
load flowing into the metropolitan portion of the riv-
er comes from the Minnesota River basin, where river 
banks, bluffs, and farm fields are the primary sources of 
sediment pollution.52 The rest of the sediment comes from 
the upper Mississippi River basin, along with the Can-
non River and other smaller tributaries. Metro-area urban 
runoff contributes roughly 6% of the total sediment load, 
while the relatively clean St. Croix River contributes very 
little sediment to the river.53

Total sediment loads to the river and Lake Pepin are greatly 
influenced by increased river flows, as large volumes of 
water move more sediment through the river system.

History and trends. Current sediment loads to 
Lake Pepin are roughly 10 times pre-European settlement 
rates.54 From the 1930s to 1960s, sediment loads to Lake 
Pepin roughly doubled, from 300,000 to 700,000 metric 
tonnes per year (Figure 2).55 This period coincides with the 

 

Sediment
The river is impaired with excess sediment below the 

confluence with the Minnesota River.

Excess sediment can harm 
aquatic plants and habitat 
for fish and other wildlife.

About 75% of the river’s 
sediment comes from the 
Minnesota River basin.

Lake Pepin is filling in 
with sediment at 10 
times its natural rate.

▼ ▼ ▼

Figure 1.Total sediment 
contribution

Pounds per acre, per year
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Figure 2. Sediment loading  
to Lake Pepin
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On average, sediment loss in the Minnesota 
River basin is far greater than in the Mississippi 
or St. Croix River basins.

Sources: Engstrom & Almendinger, 2000, Nater & Kelley, 1998  
via Minnesota River Trends – November 2009
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Source: Minnesota Pollution Control Agency
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Figure 3. Average sediment 
concentrations
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This graphic illustrates 
sediment concentrations in 
the river above and below 

the confluence with the 
Minnesota River.  

 
*32 ppm site-specific standard 

applies to the south-metro portion of 
the river (including sites 4, 5, and 6).  

Source: Metropolitan Council 
Environmental Services

Map data source: 
Minnesota Department of Natural Resources  

(core geographic elements)

32 ppm  standard*

widespread loss of wet-
lands and intensification 
of agriculture, along with 
ditching of farmlands, and 
increased urban development.56, 

57 Sediment loads peaked in the early 
1990s (when river flows were especially 
high) and have since leveled off at approxi-
mately 850,000 tonnes/year.58

Changes in hydrology, particularly agricultural drain-
age and wetland loss, have increased river flow (see Flow, 
page 10).59  Median Minnesota River flows near Jordan 
have doubled over the past 70 years, and its tributary 
flows have increased by similar magnitudes.60 Increased 
flows have in turn amplified Minnesota River basin stream 
bank, ravine, and bluff erosion, which are now the prima-
ry sources of sediment to the Mississippi River and Lake 
Pepin.61

Status. The river is currently impaired with excess sedi-
ment below the confluence with the Minnesota River (Fig-
ure 3). Sediment levels in this reach of the river frequently 
exceed the state standard of 32 parts per million (ppm). 
As a result, the river has too much sediment for healthy 
aquatic plant growth, or for fish and wildlife to thrive.62

Solutions. The Minnesota Pollution Control Agency 
recently drafted a clean-up plan for excess sediment in 
the river. The plan calls for major reductions in sediment 

loads, including 50-60% reductions from the 
Minnesota River, 20% from the upper Mississippi 
River, and 25% from metro-area urban runoff.63

Achieving these goals will require substantial changes 
in how we use land as well as increased water retention 
throughout the Mississippi River watershed. Improved 
agricultural conservation and water retention, urban runoff 
controls, and in-river restoration such as island building, 
are important steps in reducing sediment and restoring 
aquatic life in the river.
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Nitrate
The river currently meets drinking water standards for 

nitrate, but overall nitrogen pollution to the Gulf of Mexico 
remains a serious problem.

Excess nitrate poses 
threats to human health 
and aquatic life, and is a 

primary contributor to the 
Gulf “dead zone.”

Nitrate 
concentration in 

the river increased 
by 47% from 
1976-2005.

A drinking water nitrate standard 
exists to protect humans, but no 
nitrate standard exists to protect 

aquatic life. That standard is under 
development in Minnesota.

▼ ▼ ▼

In 2011, the Gulf dead zone covered 
approximately 6,765 square miles.72

corn and 
soybean crops 

52% 

other crops 
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pasture and 
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4% 

urban 
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atmospheric 
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16% 

Source: Alexander, et. al.66

Figure 1. Sources of nitrogen to 
the Gulf of Mexico, 2006
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Description and impacts. Nitrate is an im-
portant form of nitrogen for plant and animal life, but too 
much in waters can be detrimental. Like most nitrogen 
compounds, nitrate easily dissolves in water. Excess nitrate 
can quickly enter surface waters and groundwater, where it 
presents two primary challenges: 

•	Human health. Nitrate in drinking water 
at levels above federal and state standards (10 
parts per million) can pose health risks, including 
a potentially fatal condition known as “blue baby 
syndrome” in infants.64 

•	Hypoxia and the Gulf dead zone. 
Further downstream, surplus nitrate contributes to 
the seasonal dead zone in the Gulf of Mexico. Excess 
nitrogen feeds massive algae blooms each spring. 
When the algae die off, their decomposition robs 
the water of oxygen (a condition called “hypoxia”), 
suffocating all marine life that is unable to escape.65

Sources. U.S. Geological Survey researchers have doc-
umented the overall sources of nitrogen pollution to the 
Gulf of Mexico (Figure 1).66 Total nitrate loads to the river 
are related to flow, as large volumes of water can move 
more nitrate through the river system.

Status. Locally, the river (above the confluence with 
the Minnesota River) is used directly for drinking water. 
As a result, the drinking water standard (10 parts per 
million) applies to that reach of the river.67 The river 
meets the current standard. However, the state does not 
yet have a nitrate standard for the protection of aquatic 
life in the river. That standard is under development.68 
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Nationally, excess 
nitrogen pollution re-
mains a serious problem for 
the Gulf of Mexico.

History and trends. Overall 
nitrate concentrations in the river in-
creased by 47% from 1976-2005 (Figure 3). 
Further downstream near Clinton, Iowa, river 
nitrate concentrations have increased by 76% since 
1980.69 Multiple factors are linked to these increases, 
including increased agricultural production, fertilizer 
application, artificial drainage, and overall river flows.70 
Other factors, including population increases, changes 
in how wastewater is managed, and urban development, 
also impact river nitrate levels.

Solutions. Establishing a state nitrate standard to 
protect aquatic life is an important first step in mini-
mizing the impacts of excess nitrate in Minnesota. The 
state is conducting a thorough study of nitrate condi-
tions in Minnesota’s rivers, including sources, trends, 
and solutions. The study will be completed in 2013.71

Considering the overall sources to the Gulf of Mexico, 
substantial reductions in nitrogen loads from agricul-
tural sources are an important part of the solution. 
In addition, reductions in urban runoff, wastewater 
treatment plant contributions, and air emissions are 
important components of protecting the river and 
restoring the Gulf of Mexico for future generations.

No 
impairment

Figure 2. Median nitrate concentrations  
through the Twin Cities
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Figure 3. Nitrate concentrations at 
the Hastings Dam
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Note: trend analysis only available through 2005.
Source: Metropolitan Council Environmental Services
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About mussels. The presence of mussels is a good 
biological indicator of overall river health. Minnesota’s 
native mussels perform important functions in lakes and 
streams, and are considered ecosystem engineers because 
they enhance habitat for other organisms.73 Mussels filter 
solid material (like plant debris and soil runoff) from 
the water, incorporate it into their bodies and shells, and 
excrete nutrients usable by plants and other animals back 
to the river.74 The physical presence of both living mussels 
and their discarded shells creates habitat for other life, 
including fish, amphibians, and insects.75 There are about 
50 species of mussel that are native to Minnesota, some 
of which can live for more than 100 years.76

Health and lifecycle. Mussels spend their lives 
partially or fully buried in mud, sand, or gravel in lakes, 
rivers, and streams. They require a stable surface, dis-
solved oxygen, and a food supply of organic matter to 
filter from the water passing over them. Since mussels 
can’t swim away to escape, they are directly impacted 

by river contaminants and habitat conditions. Mussels 
reproduce by releasing larvae that attach to a host animal, 
usually fish (Figure 1). Once attached to their host, the 
larvae metamorphose into adult form, leave the host, and 
take up life in the river bottom. Not just any fish host 
will do: some mussel species are only able to utilize a sin-
gle species of fish, while others are adapted to use several 
different species.77

History and trends. Historically, St. Anthony 
Falls represented an important migration barrier that lim-
ited the distribution of mussels and fish. As a result, fewer 
species of mussel (nine) were historically present above 
the falls, while many more species (43) were historically 
present in the lower portions of the river (Figure 2).78

 

Mussels
Some mussel populations are gradually  

being re-established in the river. 

The presence of mussels 
is a good biological 

indicator of river health.

Mussel habitat is degraded 
below the confluence with 

the Minnesota River.

Species diversity and 
abundance have not fully 

recovered to historical levels.

▼ ▼ ▼
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Condition of mussel habitat 
in the Twin Cities

Degraded
habitat

By the early 1900s, pollution had eliminated the 
river’s mussel populations below St. Anthony Falls.79 
Prior to 1938, human and other waste was discharged 
directly to the river, greatly reducing oxygen in the water 
and increasing toxic ammonia levels in the sediments 
where mussels live.80 Mussel populations have responded 
favorably to improved sewage treatment, storm sewer sep-
aration, and other water quality improvements, as year-
round oxygen levels have increased and ammonia levels 
have decreased dramatically since the early 1980s.81

Status. Water quality and habitat for mussels in the 
upper portions of the river are good. From Dayton to 
the Coon Rapids reservoir, seven of nine historical native 
species are present. Below Coon Rapids Dam, improved 
water quality and the lock and dam system have allowed 
for greater upstream fish passage, resulting in more mussel 
species and larger populations. Unfortunately, mussel 
habitat below the confluence with the Minnesota River is 
degraded due to high sediment and pollutant loads. 

However, some 
mussel species have re-
turned and this lower reach of the 
river now supports 28 of the original 43 
native mussel species.

Management solutions. Reducing pollution is 
the most important step we can take to improve mussel 
habitat in the river. Efforts to remove fish migration barri-
ers (such as dams) would also benefit mussel populations, 
but these measures are at odds with efforts to control the 
spread of Asian carp. Presently, re-colonization of many 
historically present mussel species is largely dependent on 
human reintroduction. 

A few of the many mussels 
found locally in the Mississippi: 
the fragile paper mussel (top), fat 
mucket (right), plain pocket (bottom), 
and the endangerd Higgins eye (left).
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Figure 3. Mussel abundance in 
the Twin Cities, 2000-2001
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Background. The bald eagle in North America 
has made an extraordinary recovery since 1963, when 
only 417 pairs were known to be nesting in the lower 48 
states. Protections offered by the Bald Eagle Act (1940), 
the Clean Water Act (1972), national bans on DDT and 
PCBs (1970s), and the Endangered Species Act (1973) 
helped the population to rebound. Today, nearly 10,000 
pairs nest in the lower 48 states, including 1,300 in Min-
nesota.83

Eagles feed primarily on aquatic prey, and can easi-
ly accumulate contaminants present in fish and other 
wildlife. Young bald eagles (“nestlings” or “eaglets”) are 
particularly susceptible to these contaminants, and are 
good indicators of overall ecosystem health. The National 
Park Service (NPS) began intensively monitoring bald 
eagle nestlings along the river in 2006 to assess the levels 
of several environmental contaminants, including lead, 
mercury, the pesticide DDT, PCBs, and PFCs (including 
PFOS).84  See Figure 3 on page 36.

Population status. NPS data indicate there are 
approximately 36 active nesting sites along this reach of 
the river, indicating a strong and stable bald eagle popu-
lation. From 2006 through 2011, the NPS visited up to 
30 nests each year, assessed the health of 124 nestlings, 
and took blood samples to measure their levels of targeted 
contaminants. The findings indicate a well-nourished and 
productive eagle population, averaging about two nestlings 
per nest each year (Figure 1).85 The reproductive rate has 
varied over the years, but remains high relative to other 
areas monitored by the National Park Service.

Eaglet health status. As a general trend, levels 
of a number of contaminants have declined over the last 
six years. Monitoring data indicates that overall levels of 
PFOS have declined (Figure 2), and levels of PCBs and 
DDT are generally below values considered critical for ea-
gle health. Combined with nestling population data, these 
trends indicate an overall positive outlook for eagle health 
along the Mississippi River.

However, contamination concerns persist for this reach of 
the river. PFOS contamination remains elevated in por-
tions of the river between the Ford Dam and the conflu-
ence with the St. Croix 

 

Bald eagles
The bald eagle population along the river has made a 

dramatic comeback; the river is now home to one of the 
densest populations in the Midwest.

Eagles along the 
river are highly 

productive, 
averaging two 
young per nest

each year.

The dramatic increase in 
the bald eagle population is 
evidence of a healthier river 

compared to the 1960s, 
attributed to habitat protection 
and bans on certain chemicals.

The National Park Service is 
monitoring levels of man-made 
chemicals in bald eagles along 
the river. This helps evaluate 

how contaminants impact fish, 
wildlife, and humans.
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threshold for healthy population

http://www.nps.gov/miss/naturescience/birdsbald.htm
http://www.epa.gov/watertrain/cwa/
http://www.epa.gov/aboutepa/history/topics/ddt/
http://www.nmfs.noaa.gov/pr/laws/esa/
http://www.nwhc.usgs.gov/disease_information/lead_poisoning/index.jsp
http://www.usgs.gov/themes/factsheet/146-00/
http://www.epa.gov/pbt/pubs/ddt.htm
http://water.epa.gov/drink/contaminants/basicinformation/polychlorinated-biphenyls.cfm
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Eagle nest locations  
through the Twin Cities

Figure 2. Average PFOS levels in 
eagle nestling blood samples

Source:  National Park Service, 2012
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Contaminant Primary sources Concern

Mercury Coal-burning power plants, mining, and 
degradation of products containing mercury.

Neurotoxin; cause for fish 
consumption advisory  

in the river.

Lead Past and current industrial uses, fishing tackle, 
and ammunition.

Neurotoxin; especially harmful  
to children.

PCBs

Banned in North America. Used in the past as 
an industrial lubricant and coolant. Can also be 
formed by incomplete burning of plastics and 

by chemical reactions in the environment.

Causes tumors in fish, implicated 
in crossed-bills in fish-eating 
birds; known to cause cancer. 
Cause for fish consumption 

advisory in the river.

DDT 
(including

DDE & DDD)

Banned in North America. DDT and DDD were 
used as a pesticides; DDE is a breakdown 

product of DDT. DDT still used in other countries 
and is occasionally used illegally in North 

America.

The metabolite DDE was the 
primary cause of egg-shell 

thinning that caused declines in 
bald eagles, osprey and other 

predators.

PBDEs
Emissions from manufacturing and the 

degradation of textiles, plastics, electronic 
circuitry, and building materials containing 

these flame retardants.

Highest levels found in infants; 
chemically similar to PCBs; linked 

to impaired liver and thyroid 
function; possible carcinogen.

PFCs (including 
PFOA, PFOS)

Emissions from manufacturing and degradation 
of products such as coated fabrics, coated 

paper, and cookware.

High levels in infants; possible 
links to obesity, diabetes, and 
early menopause in women.  
Cause for fish consumption 

advisory in the river.

River. One nestling from Durham Island (in Minneap-
olis) had record-high DDT levels in 2009; the contam-
inant source is unknown.86 There have been multiple 
instances of high lead exposure in nestlings from Pigs 
Eye Lake (in St. Paul).87 Recent research on mercury 
accumulation in loons and fish shows an increase in re-
cent years, suggesting the need to remain vigilant.88, 89 In 
addition, the loss of critical habitat along the river poses 
potential long-term threats to the eagle population.

Management solutions. Continued monitor-
ing of PFCs (including PFOS and its substitutes) in the 
south-metro portion of the river is highly recommended 

to assess whether PFOS continues to decline, and how 
long (and where) PFOS and its substitutes may linger.

Additional research on record levels of DDT at the 
Durham Island nesting site, and high lead levels in the 
Pigs Eye Lake area, is recommended, as it appears that 
there may be local sources responsible for these high 
concentrations. 

Action should be taken to address the lack of regener-
ation of cottonwoods and other nesting trees along the 
river. Planning now to phase in succession plantings can 
help avoid significant loss of large trees necessary for 
eagle nesting and perching.

Figure 3. Contaminants being monitored  
in the park’s eagle population

Six man-made contaminants are being monitored in bald eagle nestlings in the MNRAA corridor.  

Source: National Park Service



OTHER  
CONTAMINANTS
OF CONCERN
This section highlights two primary 
contaminants of  concern for this reach of  
the river, and includes an overview of  some 
additional pollutants of  concern. 

Triclosan can affect public health and aquatic life 
in a variety of  ways. PFOS contamination affects 
fish consumption in the south-metro portion of  
the river. 

Additional contaminants, including PAHs, 
PDBEs, pharmaceuticals, and endocrine 
disrupting compounds, may also negatively 
impact the ecological health of  the Mississippi 
River, and raise public health concerns as well.

 Triclosan 

 PFOS 

 Additional contaminants     
 of concern 
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Background. Triclosan is an antimicrobial product 
developed in the 1960s and introduced in 1972 for use in 
health care facilities. Triclosan has since been added to a 
wide variety of household products including liquid hand 
soap, toothpaste and toothbrushes, deodorant, fabrics, 
toys, and cosmetics.

Risks. While additional research is required, numerous 
studies indicate that there are three primary risks associated 
with triclosan:

•	River environment. As triclosan moves 
through the wastewater treatment process and into 
the river, it is exposed to sunlight and chemicals 
such as chlorine, which can cause it to degrade into 
potentially harmful dioxins and other carcinogens, 
some of which can persist in our environment 
for long periods of time.90, 91 These contaminants 
pose a risk to aquatic life, and have been shown 
to interfere with the thyroid system and have 
other endocrine-disrupting effects in laboratory 
animals.92

• Health. Humans can be exposed to triclosan via 
consumer products through skin contact, inges-
tion, or inhalation, as well as through contaminat-
ed drinking water.93 Numerous studies indicate 
that triclosan exposure can lead to allergy suscepti-
bility in humans.94

 Human triclosan exposure is now common; a 
recent survey found the chemical present in the 
urine of 75% of Americans over age five,95 and 
overall levels of triclosan in the U.S. population 
increased by 50% between 2004 and 2009.96

•	Bacterial Resistance. The Minnesota 
Department of Health recommends against using 

antibacterial products in most home applications 
because they may contribute to the emergence of 
resistant strains of bacteria.97

Sources. Triclosan is used in a wide variety of house-
hold products and enters the environment primarily 
through the municipal wastewater treatment system. 
While wastewater treatment systems remove most of the 
triclosan, some of it is discharged directly to the river. 
Wastewater treatment byproducts are sometimes spread 
on agricultural fields for use as fertilizer, exposing near-
by waters to triclosan-contaminated runoff, sometimes 
months after its application.98 In addition, triclosan can 
be released to surface waters and groundwater through 
wastewater from septic systems.

Status. Since 1963, triclosan-derived dioxins have 
increased by 200 to 300% in Lake Pepin sediments, while 
levels of all other dioxins have decreased by 73 to 90% 
(Figure 1).99 This increase in triclosan-derived dioxins is 
consistent with increased use of triclosan in household 
products since its introduction. Triclosan-derived dioxins 
now represent as much as 31% of the total mass of diox-
ins in Lake Pepin.100

Drinking water and public health. While 
several recent studies have detected triclosan in surface 
water and tap water, concentrations were well below the 
Minnesota Department of Health’s 2010 “Health Based 
Values” for drinking water and no adverse health effects are 
anticipated.101 Triclosan has not been detected in ground-
water samples in Minnesota.102

Consumer solutions. Consumers should follow 
the recommendations of both the Minnesota Depart-
ment of Health and the American Medical Association 
by avoiding the use of triclosan products for household 

 

Triclosan
Triclosan contamination in  

Lake Pepin sediment is increasing.

Triclosan is an antimicrobial 
product used in a wide 

variety of household items.

Triclosan is present 
in 75% of Americans 

over age five.

Triclosan-derived dioxins have 
increased by 200-300% in 

Lake Pepin’s sediment.

▼ ▼ ▼
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applications. The U.S. Food and Drug Administration 
(FDA) has found that household use of antibacterial soap 
provides no health benefits over plain soap and water. 

If a cosmetic contains triclosan, it will be included in the 
ingredient list on the product label. If an over-the-counter 
drug contains triclosan, it will be listed as an ingredient on 
the label, in the “Drug Facts” box. Some product manu-
facturers have recently announced plans to phase-out the 
use of triclosan in their consumer products.103 

For information on products that contain triclosan, visit 
www.ewg.org/skindeep/ingredient/706623/TRICLOSAN.

How to avoid triclosan
Be on the lookout 
for triclosan on the 
ingredient lists of 
soaps, facial cleansers, 
toothpaste, cosmetics, 
deodorant, and other 
personal care products. 

When looking for triclosan in plastics or 
fabrics, watch out for products that are 
marketed as containing Microban® or Biofresh®.

Some examples of products that contain 
triclosan:

Neutrogena deep clean body scrub bar

Lever 2000 special moisture response  
 bar soap, anti-bacterial+

CVS antibacterial hand soap

Dial liquid soap, antibacterial  
 hand soap

Softsoap antibacterial liquid 

 hand soap

Cetaphil gentle antibacterial   
 cleansing  bar

Clearasil daily face wash

Clean & Clear oil-free foaming facial   
 cleanser

Dawn complete antibacterial dish  
 liquid

Ajax antibacterial dish liquid

Colgate total toothpaste

Right Guard sport deodorant

Old Spice red zone, high endurance  
 and classic deodorants

Vaseline intensive care antibacterial  
 hand lotion

Source: Food and Water Watch and Beyond Pesticides52
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Figure 1. PFOS in fish species 
between the Ford and Hastings Dams
Green box indicates 25-75% percentile range 

of sample values
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This compound is part of a 
family of man-made chemicals 

used in nonstick cookware, stain-
resistant fabric, food packaging 

and fire-fighting foam.

PFOS levels in 
fish contribute to 
a site-specific fish 

consumption advisory 
in part of the river.

The state, 3M, and 
others are actively 

engaged in restoring the 
fishery to health.

▼ ▼ ▼

Description and impacts. PFOS (perfluo-
rooctane sulfonate) is part of a family of synthetic com-
pounds known as PFCs, and is used in nonstick cookware, 
stain-resistant fabric, food packaging, fire-fighting foam, 
insecticides, and manufacturing processes. PFCs are 
extremely stable, persist in the environment, and can be 
found in the blood of animals and humans worldwide.104

Health concerns. While the health impacts of 
human exposure to PFOS are not fully known, lab animal 
studies reveal that exposure to high concentrations can 
result in altered development, immune suppression, en-
docrine disruption, decreased organ health, and increased 
sensitivity to other chemicals.105 While the Minnesota De-
partment of Health (MDH) has determined that exposure 
to PFOS through swimming is not a concern,106 PFOS 
concentrations in fish tissue and drinking water could pose 
potential risks to human health if ingested.107

Status. The river from the Ford Dam to the Hastings 
Dam is impaired with PFOS contamination in fish tis-
sue.108 Fish in this reach of the river are more likely to 
contain PFOS levels that exceed state guidelines (Figure 1). 
Anglers should review MDH Site-Specific Eating Guide-
lines (see Fish consumption, page 20) and Minnesota 
Department of Natural Resources catch-and release regula-
tions (see Fish survey, page 22) in this reach of the river.

Elevated levels of PFOS have also been found in bald 
eagle populations throughout the river (see Bald eagles, 
page 34).

Sources. PFOS was originally manufactured in Minne-
sota by 3M at its Cottage Grove facility. Production began 
around 1950 and was phased out in 2002. During that pe-
riod, PFOS was released into the river via 3M’s wastewater 

treatment plant.109 In addition, production waste from this 
facility was disposed of onsite, as well as at three disposal 
sites in the east metro area (see map). The 3M-Oakdale 
and 3M-Woodbury disposal sites have groundwater pump-
ing systems that were installed in the 1970s and 1980s that 
ultimately discharge to the river.110

PFOS is common in numerous household and industri-
al products, and can enter our environment in a variety 
of ways including landfills, wastewater treatment plants, 
stormwater runoff, and household activities. PFOS contam-

 

PFOS
A portion of the river is impaired with PFOS  

based on its presence in fish tissue.
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ination has been identified in soil, surface waters, ground-
water, and river sediment in multiple locations in the east 
metro area, as well as other sites throughout the state.111 
Where PFOS is present in groundwater adjacent to the 
river, it will discharge into the Mississippi River over time.

PFOS and drinking water. The MDH is 
responsible for setting limits for contaminants in drink-
ing water. PFOS is present in groundwater in some areas 
(see map), and the MDH has set a Health Risk Limit 
(HRL) for PFOS in drinking water of 0.3 parts per 
billion (ppb).112 Although some Oakdale city wells and 
a number of private water supply wells exceed the HRL, 
filtration systems paid for by 3M and installed by the city 
and Minnesota Pollution Control Agency (MPCA) ensure 
the drinking water in the affected communities meets 
the HRL.113 MDH biomonitoring shows decreasing 

concentrations of PFOS and other PFCs in the blood of 
residents following the installation of filter systems to city 
and private water supplies.114

For more information on PFOS and public health, visit 
the MDH website (http://www.health.state.mn.us/divs/
eh/hazardous/topics/pfcshealth.html).

Management solutions. 3M completed addi-
tional clean-up at its disposal sites in early 2012. The for-
mer Washington County Landfill has also been successful-
ly cleaned up.115 Additional work remains on containing, 
pumping and treating PFC-contaminated groundwater, 
and monitoring treatment effectiveness over time.116  

The MPCA is currently reviewing additional data and 
collecting additional samples of PFOS in fish tissue in 
the river between the Ford and Hastings Dams.

Distribution of PFOS in groundwater

PFOS exceeds health 
limits (> 10ppb)

PFOS exceeds health 
limits (1-10 ppb)

PFOS exceeds health 
limits (0.3-0.99 ppb)

PFOS 75-100% of health 
limits (0.23-0.3 ppb)

PFOS 50-75% of health 
limits (0.15-0.23 ppb)

PFOS 25-50% of health 
limits (.075-.15 ppb)

PFOS < 25% of health 
limits (0.015-0.075 ppb)

PFOS not detected, 
but sampling performed

No sampling for PFOS 
performed (outside 
affected area)

Source: Minnesota Department 
of Health, 2012 (PFOS data); 

Minnesota Department of Natural 
Resources (core geographic 

elements)

Contractors for 3M use dredges to 
remove PFC-contaminated sediment 
from a small river cove in Cottage Grove.  
Excavation was completed in April 2012.
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Some compounds can 
disrupt human and animal 

hormone function and present 
potentially serious health risks.

PCBs and mercury are 
present in fish tissue in 
the Mississippi River.

Additional research 
is needed to fully 

understand the impacts 
of these pollutants.

▼ ▼ ▼

Background. Additional contaminants of concern 
for this reach of the river include a number of chemicals 
and their byproducts that are highly persistent in our envi-
ronment and may accumulate in fish, wildlife and humans 
over time. These pollutants pose unique risks, as many can 
have effects even at very low levels. Little is known about 
what happens when these contaminants of concern mix 
and interact in nature. Some of these chemicals may also 
act as endocrine disrupting compounds (EDCs). EDCs 
mimic or alter hormone systems and can interfere with re-
productive, developmental, and other biological functions 
and can lead to reproductive mutations in aquatic organ-
isms.118 A recent U.S. Geological Survey (USGS) study 
found 73% of smallmouth bass at a site in Lake Pepin 
showed signs of mutated sexual organs.119

Additional research is required to fully understand the 
extent of the presence and impacts of these contaminants 
in this reach of the river.

PCBs. PCBs (polychlorinated biphenyls) are a class of 
man-made industrial chemicals manufactured domestical-
ly from 1929 until they were banned by the U.S. Envi-
ronmental Protection Agency (EPA) in the late 1970s.120 

PCBs do not easily break down in the environment, and 
have remained in water and sediments for years. PCBs are 
classified by the EPA as probable human carcinogens,121 

and can affect the human immune, reproductive, ner-
vous, and endocrine systems.122

Although PCB levels in Minnesota waters are slowly 
decreasing, they are still found in fish throughout Min-
nesota, including the Mississippi River.123 While Minne-
sotans can still eat fish from the river, they should follow 

Minnesota Department of Health Site-Specific Eating 
Guidelines (see Fish consumption, page 20).

Pharmaceuticals. In the U.S., about four billion 
prescriptions were dispensed in 2011.124 Unused medi-
cation in human waste, along with expired or unwant-
ed prescription and over-the-counter medications, are 
often disposed of down the drain. Wastewater treatment 
systems are not specifically designed to remove pharma-
ceuticals, many of which are discharged back into surface 
waters after treatment.125 A nationwide USGS study done 
in 2000 found low levels of drugs such as antibiotics, hor-
mones, contraceptives, and steroids in 80% of the rivers 
and streams tested.126 

 

Additional contaminants 
of concern

Additional contaminants of concern may negatively impact 
the health of the Mississippi River and its watershed.

Wastewater treatment 
systems are not specifically 
designed to remove 
pharmaceuticals.
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Pharmaceuticals can have impacts on fish and other 
aquatic wildlife, including feminization of male fish 
exposed to estrogen in human waste and birth control 
medications. Other drugs, such as anti-depressants and 
beta-blockers, reduce fertility or affect spawning in 
certain aquatic organisms.127 Unwanted or expired medi-
cations should never be flushed down the drain. For more 
information on household hazardous wastes and collec-
tion programs, contact your county solid waste office or 
the Minnesota Pollution Control Agency.

PAHs and coal tar sealants. PAHs (polycy-
clic aromatic hydrocarbons) are a group of compounds 
that can cause tumors, organ abnormalities, and disrupt 
immune and reproductive system function in fish and 
aquatic life.128 Seven PAH compounds are classified as 
probable human carcinogens.129 Coal tar sealants (coal 
by-products used to seal asphalt surfaces since the 1960s) 
are a major source of PAH pollution. PAH concentra-
tions in coal tar sealants are about 1000 times higher than 
concentrations in asphalt-based sealant alternatives.130

Over time, the sealants wear down and are carried into 
the environment by wind and rain, allowing PAHs to 
contaminate rivers, lakes, wetlands, and stormwater 
ponds. While little is known about PAH contamination 
in Mississippi River sediment, projected clean up costs for 
stormwater ponds contaminated with PAH runoff could 

approach $1 to $5 billion in the Twin Cities metropolitan 
area alone.131

As of August 2012, 24 Minnesota communities have coal 
tar sealant restrictions of some kind, and the State has its 
own restrictions for state agencies.132  For more informa-
tion on coal tar sealants, contact the Minnesota Pollution 
Control Agency.

Mercury. Mercury is a naturally occurring element 
that can damage the central nervous system of animals 
and people, especially children and fetuses.133 About 70% 
of the mercury in the air is the result of emissions from 
coal combustion, mining, incineration of mercury-con-
taining products and other human sources.134 The vast 
majority of mercury in Minnesota’s environment comes 
from out-of-state sources.135 Over time mercury can build 
up in fish and pose risks for human consumption (see 
Fish consumption, page 20).

Mercury can be found in Mississippi River fish, as well as 
most fish tested from Minnesota lakes.136 While Minne-
sotans can still eat fish from the river, they should follow 
Minnesota Department of Health Site-Specific Eating 
Guidelines. 

Minnesota established a statewide mercury clean-up goal 
in 2007. This goal calls for reducing emissions from exist-
ing Minnesota sources to safe levels by 2025.137

The Black Dog plant in Burnsville burns 
coal, a primary source of mercury in the air.  
Xcel Energy has recently converted two 
other local coal plants to natural gas.
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Pesticides and herbicides. Pesticides and 
herbicides are used to control unwanted insects, plants, 
rodents, fungi, mold, or bacteria. They can be carried 
into the environment by wind and rain,138 and can accu-
mulate in both rural and urban waters. While there are 
many products in use, atrazine and acetochlor are two 
herbicides of particular concern.

Atrazine, used in corn production, has possible links 
to prostate and other cancers in humans and to repro-
ductive deformities in frogs.139 It has been found in 
groundwater and surface waters across Minnesota.140 
Farm operators may not apply atrazine within 66-feet of 
waterbodies.141

Acetochlor, used primarily in corn and soybean pro-
duction, was introduced in 1994, and is classified as 
a “probable human carcinogen.”142 In Minnesota, the 
LeSueur River and Little Beauford Ditch (both in Blue 
Earth County) are classified as “impaired” due to high 
acetochlor levels in the water.143 Farm operators are 
encouraged not to apply acetochlor within 66-feet of 
waterbodies.144

In 2011, the Minnesota Department of Agriculture 
detected the presence of both acetochlor and atrazine 
at their river monitoring site (Grey Cloud Island, south 
of St. Paul);145 however both were present at levels well 
below the State’s Health Risk Limit.146

PBDEs. PBDEs (polybrominated diethyl ethers) are 
a family of compounds used as flame-retardants in many 
household products including electronics, furnishings, 
motor vehicles, and plastics. PBDEs have been found to 
accumulate in river sediment and fish tissue,147 as well as 
human tissue and breast milk,148 and are found in higher 
levels in children than adults. PBDEs are found in river 
sediments, though additional testing is needed to fully 
understand any possible effects on the river.149 PBDEs 
have been found in the blood of all bald eagles sampled 
along the river.150

Some research indicates that exposure to very small doses 
of PBDEs at critical points in development can damage 
reproductive systems and cause deficits in motor skills, 
learning, memory and hearing, as well as changes in be-
havior.151 Additional evidence suggests that these chem-
icals may cause liver, thyroid, and neurodevelopmental 
toxicity.152

U.S. manufacture and import of some forms of PBDE 
were phased out in 2004. Another form of PBDE 
(DecaBDE) is banned in European electronics153 and is 
restricted in some U.S. states.154 Domestic manufactur-
ers are now voluntarily phasing out production, though 
import of DecaBDE products continues.155

Chemicals sprayed on Minnesota farm 
fields can find their way to the Mississippi 
River.  If these chemicals continue to 
concentrate in the river, they could have 
concerning health impacts.
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45Summary and conclusions
The Mississippi River is a complex natural system, with many factors affecting its overall health and vitality. In this 
report, we’ve selected 13 indicators that can illustrate the state of the river. 

So, how is the Mississippi River? It’s a river that has improved in both water quality and ecological health over time, 
but there are also some distressing trends and emerging concerns. 

•	 Positive trends in our bald eagles, mussels, and fish population indicators are signs of a restored river that 
is once again home to healthy and abundant wildlife. As pollution has been cleaned up and habitat restored 
over the past 40 years, bald eagle, mussel, and fish populations have rebounded. These are symbols of our 
shared ability to rejuvenate and restore our Mississippi River – and are an inspiration for future success. 

•	 Other indicators remain causes for concern. Excess sediment and phosphorus degrade aquatic habitat and 
recreation in the Mississippi River, including downstream in Lake Pepin. Some portions of the river are im-
paired with excess bacteria, while site-specific fish consumption guidelines are in place throughout the river 
due to elevated levels of PFOS, mercury, and PCBs. While we remain optimistic that these issues can be 
solved, it is clear that much more work remains to prevent these indicators from becoming larger problems. 

•	 Several indicators are cause for serious concern moving forward. River flows have multiplied to worrisome 
levels, destabilizing the watershed and flushing large amounts of pollution into the river. Nitrate concentra-
tions are increasing at an alarming rate, with disasterous impacts on the Gulf of Mexico. Asian carp contin-
ue to move upstream, with potentially devastating consequences to aquatic life and recreation throughout 
the state. And emerging contaminants, like triclosan, PAH compounds, and others present risks to the 
river that we do not yet fully understand. The solutions to these problems require new tools and decisive 
public action before they move beyond our reach. 

While the challenges facing the river are complex and daunting, it is clear that this is a resource worthy of resto-
ration. Forty years after the passage of the Clean Water Act, 24 years after the river became a national park, and 19 
years after concerned citizens formed Friends of the Mississippi River, we have made great strides in protecting and 
preserving this unique natural resource. 

We remain hopeful that with strong leadership and vocal support from river lovers across our state and nation, we 
can pass a cleaner, healthier and more vibrant Mississippi River on to future generations.  To learn more about what 
you can do in your home, yard, and community to help protect the Mississippi River, consult the State of the River 
Report Stewardship Guide. You can also learn more about priority actions that federal, state, and local leaders can 
take for the river in the State of the River Report Policy Guide.

Ph
ot

o 
cr

ed
it

: H
en

ry
 S

tr
ou

d
/F

M
R

Ph
ot

o 
cr

ed
it

:  
A

le
x 

B.
, A

g
ri

Pa
ri

sP
ic

tu
re

s 
vi

a 
C

C
 B

Y-
SA

 2
.0

 li
ce

ns
e



46

The mighty Mississippi River
1. National Park Service. Mississippi River Facts. Available at http://www.nps.gov/miss/

riverfacts.htm
2. ibid
3. ibid
4. ibid
The Mississippi River and Lake Pepin watershed
5. Minnesota Pollution Control Agency. 2012. South metro Mississippi River total suspeded 

solids total maximum daily load available at: http://www.pca.state.mn.us/index.php/view-
document.html?gid=15794.

6. Engstrom, D.E., J.E. Almendinger and J.A. Wolin. 2009. Historical changes in sediment and 
phosphorus loading in the upper Mississippi River: Mass balance reconstructions from the 
sediments of Lake Pepin. J. Paleolimnology 41: 563-588.

Mississippi National River and Recreation Area
7. Minnesota Pollution Control Agency. 2012. Minnesota River TMDL project for turbidity.  

Document wq-b3-33.  Available at http://www.pca.state.mn.us/index.php/view-document.
html?gid=8093.

Flow
8. Lenhart, C., H. Peterson, J. Nieber. 2011. Increased streamflow in agricultural watersheds of 

the midwest: Implications for management. Watershed Science Bulletin (April): 25-31.
9. United States Environmental Protection Agency. 2003. Managing Urban Runoff. Pointer No. 

7 EPA841-F-96-004. Available at http://water.epa.gov/polwaste/nps/outreach/point7.cfm.
10. Manoj, J., J.G. Arnold, P.W. Gassman, R. Gu. 2004. Climate change sensitivity assessment 

on Upper Mississippi River basin streamflows using SWAT. Available at http://www.card.
iastate.edu/publications/dbs/pdffiles/04wp353.pdf.

11. Minnesota Pollution Control Agency. 2012. Draft south metro Mississippi River total 
suspended solids total maximum daily load. Publication wq-iw9-12b. Available at http://
www.pca.state.mn.us/index.php/view-document.html?gid=15794.

Bacteria
12. Minnesota Pollution Control Agency. 2008. Bacteria: Sources, types, impact on water 

quality-a general overview. Publication wq-iw3-20. Available at http://www.pca.state.mn.us/
index.php/view-document.html?gid=8543. 

13. Combined Sanity/Sewer overflows: Sewers that collect runoff, domestic sewage, and industrial 
wastewater in the same pipe (combined sewers) can exceed the capacity during heavy rainfalls 
and discharge excess wastewater directly to nearby streams, rivers, or other water bodies. For 
more information, see http://cfpub.epa.gov/npdes/home.cfm?program_id=5.

14. Minnesota Pollution Control Agency, Minnesota Department of Health, and EOR, Inc. 
2009. Upper Mississippi River bacteria TMDL: Data analysis, source assessment, and 
monitoring recommendations. Available at http://www.pca.state.mn.us/index.php/view-
document.html?gid=8200.

15. ibid.
16. ibid.
17. Metropolitan Council Environmental Services. 2005. 100+ years of water quality 

improvements in the Twin Cities. Available at http://www.metrocouncil.org/environment/
AboutMCES/documents/100-year-brochure.pdf.

18. United States International Boundary Water Commission and Paso del Norte Watershed 
Council. 2010. Bacteria in the Rio Grande basin: What you need to know for recreation and 
health. Available at http://www.ibwc.state.gov/CRP/documents/EcoliFactSheet_final.pdf. 

19. Wayside Animal Hospital. 2012. Water safety for dogs. July 9 press release. Available at http://
www.knowpickens.com/pressrelease.asp?PressRelease=1148.

20. A monthly geometric mean tends to dampen the effect of very high or very low values.  This 
is helpful when analyzing bacteria concentrations because levels may vary dramatically over a 
given period.

Phosphorus
21. Minnesota Pollution Control Agency. 2004. Detailed assessment of phosphorus sources to 

Minnesota watersheds. Prepared by Barr Engineering. Available at http://proteus.pca.state.
mn.us/hot/legislature/reports/phosphorus-report.html.

22. Minnesota Pollution Control Agency. 2007. Phosphorus: Sources, forms, impact on water 
quality – a general overview. Available at http://www.pca.state.mn.us/index.php/view-
document.html?gid=8547.

23. Heiskary, S., R. W. Bouchard Jr., and H. Markus. 2010. Draft – Minnesota nutrient criteria 
for rivers. Minnesota Pollution Control Agency, St. Paul, MN, USA.

24. Metropolitan Council Environmental Services. 2012. Data request: Median annual 
phosphorus concentrations (mg/L) at Lock & Dam #2 (Hastings) from 1976-2005.

25. Lafrancois, B. M., S. Magdalene, D.K. Johnson, D. Engstrom, D. VanderMeulen. Water 
quality conditions and trends in the Mississippi National River and Recreation Area, 1976-
2005. In preparation.

26. Minnesota Pollution Control Agency. 2007. Phosphorus: Sources, forms, impact on water 
quality – A general overview. Available at http://www.pca.state.mn.us/index.php/view-
document.html?gid=8547.

27. Litke, D.W. 1999. Review of phosphorus control measures in the United States and their 
effects on water quality. United States Geological Survey. Water-Resources Investigations 
Report 99–4007. Available at pubs.uses.gov/wri/wri994007/pdf/wri99-4007.pdf.

28. Minnesota Department of Agriculture. Phosphorus lawn fertilizer law. Available at http://
www.mda.state.mn.us/phoslaw.

29. Minnesota Pollution Control Agency. 2009. Presentation: The Lake Pepin TMDL - What’s 
New? Available at: http://www.pca.state.mn.us/index.php/water/water-types-and-programs/
minnesotas-impaired-waters-and-tmdls/tmdl-projects/lower-mississippi-river-basin-tmdl-
projects/project-lake-pepin-watershed-eutrophication-turbidity-impairments.html.

Fish consumption
30. Minnesota Department of Health. 2012. Safe eating guidelines. Available at http://www.

health.state.mn.us/divs/eh/fish/eating/index.html. 
31. ibid.
32. Minnesota Department of Health. 2012. Frequently asked questions. What are the health 

risks of eating contaminated fish? Available at http://www.health.state.mn.us/divs/eh/fish/faq.
html#healthrisks.

33. Wiener, J. G. Sandheinrich, M. B. 2010. Contaminants in the Upper Mississippi River: 
Historic trends, responses to regulatory controls, and emerging concerns. Hydrobiologia (640): 
49-70.ibid.

34. ibid.
35. ibid.
36. ibid.
37. Monson, B. A., Trend Reversal of Mercury Concentrations in Piscivorous Fish from 

Minnesota Lakes: 1982-2006. Environmental Science and Technology 2009, 43, (6), 1750-
1755.

38. Meyer, M. W., P.W. Rasmussen, C.J. Waters, B.M Fevold, and K.P. Know. 2011. Biphasic 
trends in mercury concentrations in blood of Wisconsin common loons during 1992–2010. 
Ecotoxicology (2011): 1-10. 

39. MN Pollution Control Agency. 2009. Implementation plan for Minnesota’s statewide 
mercury Total Maximum Daily Load. Available at http://www.pca.state.mn.us/index.php/
view-document.html?gid=11481.

40. Minnesota Department of Health: http://www.health.state.mn.us/divs/eh/fish/eating/tips.
html.

Fish survey
41. Stiras, J. 2012. Minnesota Department of Natural Resources. Personal communication.
42. Hart, E. 2009. The neighborhood by the falls: A look back at life in Longfellow. Longfellow 

Community Council: Minneapolis. 125 pages.
43. Stiras, J. 2012. Minnesota Department of Natural Resources. Personal communication.
44. Hatch, J.T. and K. Schmidt. 2004. Fishes of Minnesota: Distribution in 8 major drainage 

basins. Available at http://hatch.cehd.umn.edu/research/fish/fishes/distribution_table.html. 
Asian carp
45. United States Geological Survey-Upper Midwest Environmental Sciences Center. Asian carp. 

Available at http://www.umesc.usgs.gov/invasive_species/asian_carp.html.
46. Koel, T.M., K.S. Irons, and E. Ratcliff. 2000. Asian carp invasion of the Upper Mississippi 

River system. U.S. Geological Survey PSR 2000-05. Available at http://www.umesc.usgs.gov/
reports_publications/psrs/psr_2000_05.html.

47. Anfinson, J. and T. Schlagenhaft. 2012. The threat of Asian carp: History of issue, impacts on 
recreation and habitat, management strategies. Presentation to Mississippi Makeover.

48. Garvey, J.E., G.G. Sass, J. Trushenski, D. Glover, P.M. Charlebois, J. Levengood, B. Roth, G. 
Whitledge, B.C. Small, S.J. Tripp, and S. Secchi. 2012. Fishing down the bighead and silver 
carps: Reducing the risk of invasion to the Great Lakes. Research summary available online at 
http://asiancarp.us/documents/EXECCARP2011.pdf. 

49. Minnesota Department of Natural Resources. 2012. Bighead caught in St. Croix 
underscores urgency around Asian carp. News release. Available at http://news.dnr.state.
mn.us/2012/04/24/bighead-caught-in-st-croix-underscores-urgency-around-asian-carp/.

50. Lien. D. 2012. DNR issues statement on 30-pound bighead carp caught in the St. 
Croix. St. Paul Pioneer Press. April 20. Available at http://www.twincities.com/wisconsin/
ci_20443425/30-pound-bighead-carp-caught-st-croix?source=email.

51. Hsu, F-C, R. Wong, T. Brito-Robinson, M. Hayes. 2011. eDNA surveillance of Asian carp in 
Minnesota waters. Prepared for the Minnesota Department of Natural Resources.

Sediment
52. Minnesota Pollution Control Agency. 2012. South metro Mississippi River total suspended 

solids TMDL (Public Notice Draft). Publication wq-iw9-12b. Available at: http://www.pca.
state.mn.us/index.php/view-document.html?gid=15794. 

53. ibid.
54. Minnesota Pollution Control Agency. Undated. Life support for the South Metro Mississippi. 

Available at: http://www.pca.state.mn.us/index.php/view-document.html?gid=15805.
55. Minnesota Pollution Control Agency. 2012. South metro Mississippi River total suspended 

solids TMDL (Public Notice Draft). Publication wq-iw9-12b. Available at: http://www.pca.
state.mn.us/index.php/view-document.html?gid=15794.

56. ibid.
57. Musser, K., S. Kudelka, R. Moore. 2009. Minnesota River basin trends. Available at http://

mrbdc.mnsu.edu/sites/mrbdc.mnsu.edu/files/public/mnbasin/trends/pdfs/trends_full.pdf. 
58. Minnesota Pollution Control Agency. Undated. Life support for the South Metro Mississippi. 

Available at: http://www.pca.state.mn.us/index.php/view-document.html?gid=15805.
59. Lenhart, C., H. Peterson, J. Nieber. 2011. Increased streamflow in agricultural watersheds of 

the midwest: Implications for management. Watershed Science Bulletin (April): 25-31.
60. Minnesota Pollution Control Agency. 2012. South metro Mississippi River total suspended 

solids TMDL (Public Notice Draft). Publication wq-iw9-12b. Available at: http://www.pca.
state.mn.us/index.php/view-document.html?gid=15794.

61. ibid. 
62. ibid.
63. ibid.
Nitrate
64. United States Environmental Protection Agency. 2012. Basic information about nitrate in 

drinking water. Available at http://water.epa.gov/drink/contaminants/basicinformation/
nitrate.cfm.

65. Mississippi River Gulf of Mexico Watershed Nutrient Task Force. 2012. Hypoxia 101. 
Available at http://water.epa.gov/type/watersheds/named/msbasin/hypoxia101.cfm.

66. Alexander, R.B., R.A. Smith, G.E. Schwarz, E.W. Boyer, J.V. Nolan, and J.W. Brakebill. 
2008. Differences in phosphorus and nitrogen delivery to the Gulf of Mexico from the 
Mississippi River basin. Environ. Sci. Technol. 42(3): 822–830.

67. Metropolitan Council Environmental Services. 2010. River water quality summary for the 
Twin Cities metropolitan area. Available at http://www.metrocouncil.org/environment/
riverslakes/rivers/documents/10RiverWQSummary.pdf.

68. Minnesota Pollution Control Agency. 2010. Developing surface water nitrate standards and 
strategies for reducing nitrogen loading. Document wq-s6-23. Available at http://www.pca.
state.mn.us/index.php/component/option,com_docman/task,doc_view/gid,15398.

69. Sprague L.A., R.M. Hirsch, B.T. Aulenbach. 2011: Nitrate in the Mississippi River and its 
tributaries, 1980 to 2008: Are we making progress? Environ Sci Technol. 45(17): 7209–7216.

70. David, M.B.,  L.E. Drinkwater, G.F. McIsaac. 2010: Sources of nitrate yields in the 
Mississippi River basin. J. Environ. Qual. 39:1657–1667.

71. Wall, D. Minnesota Pollution Control Agency. 2012. Personal communication.
72. Mississippi River Gulf of Mexico Watershed Nutrient Task Force. 2012. Hypoxia in the news. 

Available at http://water.epa.gov/type/watersheds/named/msbasin/gulfnews/cfm#2011zone.
Mussels
73. Vaughn, C. C., K. B. Gido, and D. E. Spooner. 2004. Ecosystem processes performed by 

unionid mussels in stream mesocosms: species roles and effects of abundance. Hydrobiologia 
527: 35-47.

74. Minnesota Department of Natural Resources. 2012. Mussels of Minnesota. Available at 
http://www.dnr.state.mn.us/mussels/index.html.

75. Vaughn, C.C. and C. C. Hakenkamp. 2001. The functional role of burrowing bivalves in 
freshwater ecosystems. Freshwater Biology 46: 1431–1446.

76. Minnesota Department of Natural Resources. 2012. Mussels of Minnesota. Available at 
http://www.dnr.state.mn.us/mussels/index.html.

77. Minnesota Department of Natural Resources. 2000. Mussel bound in Minnesota. Available at 
http://www.dnr.state.mn.us/young_naturalists/mussels/index.html.

78. Davis, M. 2012. Minnesota Department of Natural Resources. Personal communication.
79. Harder, P. ca. 1908. Unpublished memoirs. The history of the freshwater clam or mussel shell. 

Red Wing, MN.
80. Stoddard, A., J. Harcum, J. Simpson, J.R. Pagenkopf, and R.K. Bastian. 2002. Municipal 

wastewater treatment: Evaluating improvements in national water quality. Chapter 12: Upper 
Mississippi River Case Study. John Wiley & Sons, Inc. 672 pages.

81. Metropolitan Council Environmental Services. 2005. 100+ years of water quality 
improvements in the Twin Cities. Available at http://www.metrocouncil.org/environment/
AboutMCES/documents/100-year-brochure.pdf.

82. Kelner, D., and M. Davis. 2008. Mussel (bivalvia: unionidae) survey of the Mississippi 

Sources and notes

http://www.pca.state.mn.us/index.php/view-document.html?gid=8543
http://www.pca.state.mn.us/index.php/view-document.html?gid=8543
http://www.metrocouncil.org/environment/AboutMCES/documents/100-year-brochure.pdf
http://www.metrocouncil.org/environment/AboutMCES/documents/100-year-brochure.pdf
http://www.knowpickens.com/pressrelease.asp?PressRelease=1148
http://www.knowpickens.com/pressrelease.asp?PressRelease=1148
http://proteus.pca.state.mn.us/hot/legislature/reports/phosphorus-report.html
http://proteus.pca.state.mn.us/hot/legislature/reports/phosphorus-report.html
http://www.pca.state.mn.us/index.php/view-document.html?gid=11481
http://www.pca.state.mn.us/index.php/view-document.html?gid=11481
http://www.health.state.mn.us/divs/eh/fish/eating/tips.html
http://www.health.state.mn.us/divs/eh/fish/eating/tips.html
http://hatch.cehd.umn.edu/research/fish/fishes/distribution_table.html
http://www.umesc.usgs.gov/reports_publications/psrs/psr_2000_05.html
http://www.umesc.usgs.gov/reports_publications/psrs/psr_2000_05.html
http://asiancarp.us/documents/EXECCARP2011.pdf
http://www.twincities.com/wisconsin/ci_20443425/30-pound-bighead-carp-caught-st-croix?source=email
http://www.twincities.com/wisconsin/ci_20443425/30-pound-bighead-carp-caught-st-croix?source=email
http://www.pca.state.mn.us/index.php/view-document.html?gid=15805
http://mrbdc.mnsu.edu/sites/mrbdc.mnsu.edu/files/public/mnbasin/trends/pdfs/trends_full.pdf
http://mrbdc.mnsu.edu/sites/mrbdc.mnsu.edu/files/public/mnbasin/trends/pdfs/trends_full.pdf
http://www.pca.state.mn.us/index.php/view-document.html?gid=15805
http://www.metrocouncil.org/environment/AboutMCES/documents/100-year-brochure.pdf
http://www.metrocouncil.org/environment/AboutMCES/documents/100-year-brochure.pdf


47

National River and Recreation Area Corridor, 2000-2001. Natural resource technical report. 
NPS/GLKN/NRTR-2008/137. National Park Service: Fort Collins, Colo. Available at: http://
science.nature.nps.gov/im/units/GLKN/reports/miss%20mussel%20inventory_nrtr.pdf.

Bald eagles
83. National Park Service-Mississippi National River and Recreation Area. Eagle nest survey. 

Available at http://www.nps.gov/miss/parknews/news-eaglesurvey.htm.
84. Route, B., P. Rasmussen, R. Key, M. Meyer, and M. Martell. 2011. Spatial patterns of 

persistent contaminants in bald eagle nestlings at three national parks in the upper Midwest: 
2006-2009. Natural Resource Technical Report NPS/GLKN/NRTR—2011/431. National 
Park Service, Fort Collins, Colorado.

85. ibid.
86. ibid.
87. ibid.
88. Monson, B. A. 2009. Trend reversal of mercury concentrations in piscivorous fish from 

Minnesota lakes: 1982-2006. Environmental Science and Technology. 43(6): 1750-1755.
89. Meyer, M.W., P.W. Rasmussen, C.J. Watras, B.M. Fevold, K.P. Kenow. 2011. Bi-phasic 

trends in mercury concentrations in blood of Wisconsin common loons during 1992–2010. 
Ecotoxicology (2011): 1-10.

Triclosan
90. Buth J., P. Steen, C Sueper, D. Blumentritt, P. Vokelans, W. Arnold, K. McKneill. 2010. 

Photoproducts of triclosan and its chlorinated derivatives in sediment cores. Environ. Sci. 
Technol. (44): 4545–4551.

91. Includes: 2,8-Dichlorodibenzo-p-dioxin (2,8-DCDD), 2,4-Dichlorophenol (2,4-dCP), 
2,4,6-trichlorophenol (2,4,6-TCP), Chloroform, and Methyl Triclosan.

92. Martin, A. 2011. Antibacterial chemical raises safety issues. August 19. New York Times. 
Available at http://www.nytimes.com/2011/08/20/business/triclosan-an-antibacterial-chemical-
in-consumer-products-raises-safety-issues.html?pagewanted=all.

93. Minnesota Department of Health. 2010. Triclosan exposure and toxicity summary. Available at 
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/sumtriclosan.pdf.

94. J.H. Savage, E.C. Matsui, R.A. Wood, C.A. Keet. 2012. Urinary levels of triclosan and 
parabens are associated with aeroallergen and food sensitization. The Journal of Allergy and 
Clinical Immunology 130 (2): 453-460.e7. Available at http://www.jacionline.org/article/
S0091-6749(12)00779-8/abstract.

95. Martin, A. 2011. Antibacterial chemical raises safety issues. August 19. New York Times. 
Available at http://www.nytimes.com/2011/08/20/business/triclosan-an-antibacterial-chemical-
in-consumer-products-raises-safety-issues.html?pagewanted=all.

96. Centers for Disease Control and Prevention. 2009. National report on human exposure to 
environmental chemicals.

97. Minnesota Department of Health. 2010. Triclosan exposure and toxicity summary. Available at 
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/sumtriclosan.pdf. 

98. Centers for Disease Control and Prevention. 2009. National report on human exposure to 
environmental chemicals.

99. Buth J., P. Steen, C Sueper, D. Blumentritt, P. Vokelans, W. Arnold, K. McKneill. 2010. 
Photoproducts of triclosan and its chlorinated derivatives in sediment cores. Environ. Sci. 
Technol. (44): 4545–4551.

100. ibid. 
101. Minnesota Department of Health. 2010. Triclosan exposure and toxicity summary. Available at 

http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/sumtriclosan.pdf.
102. ibid. 
103. Thomas, K. 2012. Johnson & Johnson announces new safety plan. August 16. Rochester Post 

Bulletin. Available at http://postbulletin.com/news/stories/display.php?id=1505396.
PFOS
104. Minnesota Department of Health. 2010. Overview of perfluorochemicals and health. Available 

at http://www.health.state.mn.us/divs/eh/hazardous/topics/pfcs/healthlinks.html.
105. Minnesota Pollution Control Agency Leadership Update. 2011. 3M consent decree 

accomplishments. 
106. Minnesota Department of Health. 2011. Overview of perfluorochemicals and health. Available 

at http://www.health.state.mn.us/divs/eh/hazardous/topics/pfcshealth.html.
107. Minnesota Pollution Control Agency. 2007. Perfluorochemicals past, present and future 

actions. Available at www.pca.state.mn.us/index.php/view-document.html?gid=2883.
108. Metropolitan Council Environmental Services. 2011. Facts about PFOS. Available at www.

metrocouncil.org/news/2011/PFOS.pdf.
109. Minnesota Pollution Control Agency. 2007. Perfluorochemicals past, present and future 

actions. Available at www.pca.state.mn.us/index.php/view-document.html?gid=2883.
110. Yingling, Virginia. 2012Minnesota Department of Health. Personal communication. 
111. Minnesota Department of Health. 2011. Overview of perfluorochemicals and health. Available 

at http://www.health.state.mn.us/divs/eh/hazardous/topics/pfcshealth.html.
112. Minnesota Department of Health. 2008. Health risk limits for perfluorochemicals. Report to 

the Minnesota legislature. Available at http://www.health.state.mn.us/divs/eh/hazardous/topics/
pfcs/finalreport011508.pdf.

113. Minnesota Department of Health. 2011. Health guidelines for perfluorochemicals – PFCs 
in drinking water. Available at http://www.health.state.mn.us/divs/eh/hazardous/topics/pfcs/
drinkingwater.html.

114. Minnesota Department of Health. 2012. East metro PFC biomonitoring follow-up project. 
Available at http://www.health.state.mn.us/tracking/biomonitoring/projects/eastmetropfc.html. 

115. Minnesota Pollution Control Agency. 2011. Leadership update: 3M consent decree 
accomplishments.

116. Yingling, Virginia. 2012. Minnesota Department of Health. Personal communication.
117. Minnesota Pollution Control Agency. 2010. Mississippi River pool 2 intensive study of 

perfluorochemicals in fish and water, 2009. Available at www.pca.state.mn.us/index.php/view-
document.html?gid=15527.

Additional contaminants of concern
118. United States Environmental Protection Agency. What are endocrine disruptors? Available at 

http://www.epa.gov/oscpmont/oscpendo/pubs/edspoverview/whatare.htm. 
119. Hinck, J.E., V.S. Blazer, C.J. Schmitt, D.M. Papoulias and D.E. Tillitt. 2009. Widespread 

occurrence of intersex in black basses (Micropterus spp.) from U.S. rivers, 1995-2004. Aquatic 
Toxicology 95(1): 60-70.

120. United States Environmental Protection Agency. 1979. EPA bans PCB manufacture; phases 
out uses. April 19. Press Release. Available at http://www.epa.gov/history/topics/pcbs/01.html.

121. Minnesota Pollution Control Agency. Glossary: PCBs. Available at http://www.pca.state.mn.us/
index.php/glossary/glossary-1/P/pcbs-239.html.

122. United States Environmental Protection Agency. Polychlorinated Biphenyls (PCB): Basic 
information. Available at http://www.epa.gov/osw/hazard/tsd/pcbs/pubs/about.htm.

123. Minnesota Department of Health. 2012. Fish consumption: Frequently asked questions. 
Available at http://www.health.state.mn.us/divs/eh/fish/faq.html.

124. IMS Institute for Health Care Informatics. 2011. The use of medicines in the United States: 
Review of 2011. Available at http://www.imshealth.com/imshealth/Global/Content/IMS%20
Institute/Documents/IHII_UseOfMed_report%20.pdf. 

125. Metropolitan Council Environmental Services. 2010. 2009 River and stream water quality 
assessment report. Available at http://www.metrocouncil.org/environment/water/reports/
WaterReport10.pdf. 

126. New York Department of Environmental Conservation. 2012. Drugs in New York’s waters: 
How drugs get into our waters and why DEC is concerned. Available at http://www.dec.
ny.gov/chemical/45083.html.

127. ibid.
128. Mahler, B., P.C. Van Metre, J.L. Crane, A.W. Watts, M Scoggins, and E.S. Williams. 2012. 

Coal-tar-based pavement sealcoat and PAHs: Implications for the environment, human health, 
and stormwater management. Environmental Science and Technology 46(6): 3039–3045.

129. ibid.
130. Minnesota Pollution Control Agency. 2009. Coal tar-based sealcoat: Environmental concerns. 

Publication wq-strm4-12. Available at http://www.pca.state.mn.us/index.php/view-document.
html?gid=11857. 

131. Berger, D. 2011. Minnesota Pollution Control Agency cost estimates for Minnesota stormwater 
collection systems. 

132. Coal Tar Free America. Coal tar sealant bans. Available at http://coaltarfreeamerica.blogspot.
com/p/bans.html.

133. United States Environmental Protection Agency. Mercury: Health effects. Available at http://
www.epa.gov/hg/effects.htm. 

134. Minnesota Department of Health. 2012. Fish consumption: Frequently asked questions. 
Available at http://www.health.state.mn.us/divs/eh/fish/faq.html.

135. Minnesota Pollution Control Agency. 2012. About environmental mercury. Available at http://
www.pca.state.mn.us/index.php/topics/mercury/about-environmental-mercury.html.

136. Minnesota Department of Health. 2012. Fish consumption: Site-specific meal advice for tested 
lakes and rivers. Available at http://www.health.state.mn.us/divs/eh/fish/eating/sitespecific.
html.

137. Minnesota Pollution Control Agency. 2009. Implementation plan for Minnesota’s statewide 
mercury Total Maximum Daily Load. Available at http://www.pca.state.mn.us/index.php/view-
document.html?gid=11481.

138. Capel, P.D., M. Lin, P.J. Wotzka. 1998. Wet atmospheric deposition of pesticides in 
Minnesota, 1989-94. U.S. Geological Survey Water Resources Investigations Report 97-4026. 
Available at http://library.usgs.gov.

139. Minnesota Department of Agriculture. 2005. Atrazine summary information. Available at 
http://www.mda.state.mn.us/Global/MDADocs/chemfert/others/summary.aspx.

140. ibid.
141. Minnesota Department of Agriculture. 2010. Water quality and agricultural pesticide use-

2010 season. Available at http://www.mda.state.mn.us/~/media/Files/chemicals/pesticides/
pmu2010mailing.ashx. 

142. United States Environmental Protection Agency. 2007. Acetochlor. Document EPA-HQ-
OPP-2007-0725-0002. Available at http://www.regulations.gov/#!documentDetail;D=EPA-
HQ-OPP-2007-0725-0002.

143. Minnesota Department of Agriculture. 2012. Acetochlor information. Available at http://www.
mda.state.mn.us/chemicals/pesticides/acetochlor1.aspx#current. 

144. Minnesota Department of Agriculture. 2010. Water quality and agricultural pesticide use: 
2010 season. Available at http://www.mda.state.mn.us/~/media/Files/chemicals/pesticides/
pmu2010mailing.ashx.

145. Minnesota Department of Agriculture. 2012. 2011 Water quality monitoring report. 
Available at http://www.mda.state.mn.us/chemicals/pesticides/~/media/Files/chemicals/
wqm/2011wpmrpt-app5.ashx. 

146. Minnesota Department of Health. 2011. Human health-based water guidance table. Available 
at http://www.health.state.mn.us/divs/eh/risk/guidance/gw/table.html. 

147. Minnesota Pollution Control Agency. 2007. Annual Pollution Report to the Legislature.
148. Minnesota Pollution Control Agency. 2012. Annual Pollution Report to the Legislature. 

Available at http://www.pca.state.mn.us/index.php/view-document.html?gid=17613. 
149. Wiener, J. and M Sandheinrich. 2010. Contaminants in the Upper Mississippi River: Historic 

trends, responses to regulatory controls, and emerging concerns. Hydrobiologia 640: 49-70.
150. Route, B., P. Rasmussen, R. Key, M. Meyer, and M. Martell. 2011. Spatial patterns of 

persistent contaminants in bald eagle nestlings at three national parks in the upper Midwest: 
2006-2009. Natural Resource Technical Report NPS/GLKN/NRTR—2011/431. National 
Park Service, Fort Collins, Colorado.

151. Lunder, S. and A. Jacob 2008: Fire retardants in toddlers and their mothers: Levels three times 
higher in toddlers than moms. Environmental Working Group. Available at http://www.ewg.
org/reports/pbdesintoddlers. 

152. United States Environmental Protection Agency. Polybrominated diphenylethers (PBDEs): 
Significant New Use Rules (SNUR). Available at http://www.epa.gov/oppt/existingchemicals/
pubs/qanda.html. 

153. Umwelt Bundes Amt. 2008. Ban on DecaBDE flame retardant in electronic and electrical 
equipment in effect on 1 July 2008. Press release. Available at http://www.umweltbundesamt.
de/uba-info-presse-e/2008/pe08-050.htm.

154. Environmental Working Group. 2012. Fire retardants in toddlers and their mothers: 
Government and industry actions to phase out PBDEs. Available at http://www.ewg.org/
reports/pbdesintoddlers/Governmentand%20IndustrytoPhaseOutPBDEs.

155. Wilson, A. 2010. Industry agrees to phase out DecaBDE flame retardant. Environmental 
Building News 19(2). Available at http://www.buildinggreen.com/auth/article.cfm/2010/2/1/
Industry-Agrees-to-Phase-Out-DecaBDE-Flame-Retardant/.

Additional notes & credits
•	 Cover photo: Friends of the Mississippi River
•	 Background theme for Swimming & Recreation section, pages 13 through 17: courtesy 

Donald Lee Pardue under CC BY 2.0 license.
•	 Background theme for Fish & Fishing section, pages 19 through 26: courtesy New Brunswick 

Tourism under CC BY 2.0 license.
•	 Background theme for Ecological Health, pages 27 through 36, courtesy Joost A. Baker under 

CC BY 2.0 license.
•	 Background theme for Other contaminants of concern section, pages 37 through 44 

courtesy Metropolitan Design Center Image Bank.  Copyright ©Regents of the University of 
Minnesota.  All rights reserved.  Used with permission.

•	 Microban is a registered trademark of Microban Internation, Ltd.
•	 Biofresh is a registered trademark of F-Matic, Inc.
Use of any photo in this document does not imply agreement of the artist with the content of this 
report.

http://www.nps.gov/miss/parknews/news-eaglesurvey.htm
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/sumtriclosan.pdf
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/sumtriclosan.pdf
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/sumtriclosan.pdf
http://postbulletin.com/news/stories/display.php?id=1505396
http://www.epa.gov/oscpmont/oscpendo/pubs/edspoverview/whatare.htm
http://www.imshealth.com/imshealth/Global/Content/IMS Institute/Documents/IHII_UseOfMed_report .pdf
http://www.imshealth.com/imshealth/Global/Content/IMS Institute/Documents/IHII_UseOfMed_report .pdf
http://www.metrocouncil.org/environment/water/reports/WaterReport10.pdf
http://www.metrocouncil.org/environment/water/reports/WaterReport10.pdf
http://www.pca.state.mn.us/index.php/view-document.html?gid=11857
http://www.pca.state.mn.us/index.php/view-document.html?gid=11857
http://coaltarfreeamerica.blogspot.com/p/bans.html
http://coaltarfreeamerica.blogspot.com/p/bans.html
http://www.epa.gov/hg/effects.htm
http://www.epa.gov/hg/effects.htm
http://www.pca.state.mn.us/index.php/topics/mercury/about-environmental-mercury.html
http://www.pca.state.mn.us/index.php/topics/mercury/about-environmental-mercury.html
http://www.pca.state.mn.us/index.php/view-document.html?gid=11481
http://www.pca.state.mn.us/index.php/view-document.html?gid=11481
http://www.mda.state.mn.us/Global/MDADocs/chemfert/others/summary.aspx
http://www.mda.state.mn.us/~/media/Files/chemicals/pesticides/pmu2010mailing.ashx
http://www.mda.state.mn.us/~/media/Files/chemicals/pesticides/pmu2010mailing.ashx
http://www.mda.state.mn.us/chemicals/pesticides/acetochlor1.aspx#current
http://www.mda.state.mn.us/chemicals/pesticides/acetochlor1.aspx#current
http://www.mda.state.mn.us/~/media/Files/chemicals/pesticides/pmu2010mailing.ashx
http://www.mda.state.mn.us/~/media/Files/chemicals/pesticides/pmu2010mailing.ashx
http://www.mda.state.mn.us/chemicals/pesticides/~/media/Files/chemicals/wqm/2011wpmrpt-app5.ashx
http://www.mda.state.mn.us/chemicals/pesticides/~/media/Files/chemicals/wqm/2011wpmrpt-app5.ashx
http://www.health.state.mn.us/divs/eh/risk/guidance/gw/table.html
http://www.pca.state.mn.us/index.php/view-document.html?gid=17613
http://www.ewg.org/reports/pbdesintoddlers
http://www.ewg.org/reports/pbdesintoddlers
http://www.epa.gov/oppt/existingchemicals/pubs/qanda.html
http://www.epa.gov/oppt/existingchemicals/pubs/qanda.html
http://www.umweltbundesamt.de/uba-info-presse-e/2008/pe08-050.htm
http://www.umweltbundesamt.de/uba-info-presse-e/2008/pe08-050.htm


Friends of the Mississippi River
360 North Robert Street, Suite 400

Saint Paul, MN 55101

(651) 222-2193

www.fmr.org

Mississippi National River and Recreation Area
111 Kellogg Boulevard East, Suite 105 

Saint Paul, MN 55101

(651) 290-4160

www.nps.gov/miss

www.stateoftheriver.com


