


Acknowledgements

The Patrick & Aimee Butler
THE MCKNIGHT FOUNDATION Family Foundation

MINNEHAHA CREEK v MISSISSIPPI PARK
WATERSHED DISTRICT v CONNECTION
M Discover your river

QUALITY OF WATER, QUALITY OF LIFE

MORTENSON FAMILY
o FOUNDATION

Science
Museum

of Minnesota®




Science & Technical Advisors

e Pam Anderson - MPCA
* John Anfinson - MNRRA
 Bill Arnold - UMN

* Brooke Asleson - MPCA
*  Austin Baldwin - USGS

*  William Cole - MPCA

e Julia Dady - MDH

*  Mike Davis - MDNR
 Dan Engstrom - SCWRS
* Tannie Eshenaur - MDH
*  Mike Feist - MPCA
Mark Ferrey - MPCA

e  Christine Goepfert - NPCA

Ted Gostomski - NPS
Erik Herberg - MCES
Steven Heiskary - MPCA
Paul Hoff - MPCA

Kent Johnson - MCES
Byron Karns - NPS
Rebecca Key - NPS

Sue Magdalene - SCWRS
Patricia McCann - MDH
Bruce Monson — MPCA
Phil Monson — MPCA
Rachel Olmanson - MPCA
Barb Peichel - MPCA

Bill Route - NPS

Shawn Schottler - SCWRS
Casey Scott — MPCA
Glenn Skuta - MPCA
Faye Sleeper - UMN
Rory Stierler - MNRRA
Joel Stiras - MDNR
Judy Sventek — MCES
David Tollefson — MDA
Bill VanRyswyk - MDA
David Wall - MPCA
Hong Wang - MCES
Dennis Wasley - MPCA
Steven Weiss - MPCA



LI E S BA8 /NN




Report goals

e (Clear and easy to understand
e Increase public awareness

e Build public support around
priorities for action

e Audience: Minnesotans who want
to know more about the

Mississippi River









Report indicators

RIVER FLOW
Flow & hydrology

SWIMMING & RECREATION

Bacteria
Phosphorus

RIVER LIFE

Fish consumption
Fish survey
Invasive Asian carp
Bald eagles

ECOLOGICAL HEALTH

Sediment
Nitrate
Chloride
Pesticides
Microplastics

OTHER RIVER CONTAMINANTS

Additional contaminants of concern



Flow & hydrology
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Flow & hydrology

Background

* Flow: how much water is
in the river.

 High and low flows
influence other indicators.

 Small changes in
evapotranspiration = big
changes in flow.




Flow & hydrology

Status and trends

Figure 2. Long-term river flow trends in St. Paul, 1892-2014
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Flow & hydrology

Why is flow changing?

e Land receives + delivers Figure 3. Flow per unit of precipitation
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Flow & hydrology
Landscape alteration

Figure 4. Landscape alteration in Minnesota
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This graphic illustrates the conversion of the 238-square mile High Island Creek watershed (near Henderson, Minn.) between 1860 and
today. Extensive artificial drainage has replaced many of the lakes and wetlands, which previously stored water on the landscape.

Source: DNR’s Jan/Feb 2016 "MN Conservation Volunteer” pages 20-21. Jon Lore, MN DNR



Flow & hydrology

What can we do?

e Restore natural hydrology
 Drainage management
e Cropping systems
 Water storage

* Perennial vegetation

* Residential practices
e Rain gardens
e Rain barrels

e Native landscapes
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Phosphorus

Description and impacts

 Phosphorusis a common
element.

e Excess levels impair agquatic
life and recreation:

e Algae blooms
e Fish kills
e Pea-soup lakes

 Blue-green algae




Phosphorus

Figure 1. Sources of phosphorus to the
Mississippi River in average conditions
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Phosphorus

Figure 2. Annual Metropolitan Council
wastewater phosphorus loads
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Phosphorus

Phosphorus in the metro river Figure 3. Average summer phosphorus and
" - chlorophyll-a concentrations
through the Twin Cities, 2005-2014
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Phosphorus

phosphorus concentration (parts per billion)

Figure 4. Average summer
phosphorus concentrations
at Hastings Dam, 1976-2014
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Phosphorus

What can we do?

e Control major sources

Cropland
Pasture

Streambank erosion

 Residential best practices

Garden chemicals
Soaps and detergents
Pet waste

Rake up, sweep up, pick up







Description and impacts

 Nitrate is a common form of
nitrogen.

e Three main risks:

e Human health: drinking water
standard (10 parts per million)

e Aquatic life

e Gulf “dead zone”




Figure 1. Sources of nitrogen to the
Mississippi River in Minnesota in
average conditions
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Nitrate in the metro river
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Figure 3. Average annual nitrate
concentrations at Hastings Dam,
1976-2014

— trend (adjusted for flow)
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What can we do?

e Establish nitrate standards.

e State goal: 45% reduction by
2040.

e Reduce major sources:
e Agricultural drainage
e Fertilizer use
* Perennial crops

e Other sources
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Bacteria

Description and impacts

e E. coli bacterium
indicates potential
presence of pathogens.

e Contact with water with
high bacteria
concentrations can
make recreational users
sick.




Bacteria

Sources

Figure 1. Estimated bacteria sources in example streams
These graphs show estimated bacteria sources in three representative landscape types

Agricultural Rural/exurban mix Urban/suburban
South Two River (near Royalton, MN) Unnamed Creek (near Otsego, MN) Four Mile Run (Washington, DC Area)

® unincorporated manure ® feedlot runoff = pasture = waterfowl ® wildlife = pets ®septic/human = other

Source: Minnesota Pollution Control Agency, Northern Virginia Regional Commission*!



Bacteria

History and trends

 Wastewater treatment systems greatly reduced
human sewage in the river.

e 1985 >: separation of sanitary and storm sewers
* 1996 >: Some stretches showed excess fecal

e 2005>: E. coli data collected since



Bacteria

Bacteria in the metro river
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Bacteria

What can we do?

e MPCA’s clean-up plan
e |dentify sources

e Propose source reductions

eYou can help:
e Pick up pet waste
e Reduce runoff

* Septic systems




Bacteria

So, can | swim in the river?

Swimming and recreation should be
limited in impaired reaches of the river, and
you should always wash up afterwards.

Swimming should be avoided throughout
the river within 48 hours of rain events.
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Fish survey

The metro river is a world-class fishery.

e Vastly improved fishery
 Trophy walleye

e World class smallmouth

e Catch-and-release
regulations in place

e Need more data on species
mix and trends




Fish consumption

Fish from the river are safe to eat if you follow
state fish consumption advice.

e River fish may contain elevated

levels of some contaminants.

e Follow site-specific consumption

advice.

e Consumption guidelines based on:

e Location + species + who you are
e Exclude catch-and-release species




Invasive Asian carp
Invasive Asian carp continue moving into the

metro river.

 Asian carp are an invasive
fish.
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Bald eagles
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Some native mussel populations are gradually
being re-established.

* |ndicator of river health.

 Mussel habitat degraded
below Minnesota River
confluence.

e Species diversity +
abundance have not fully
recovered to historic levels.




The lower portion of the metro river is impaired
due to excess sediment.

e Excess sediment can
harm aquatic wildlife +
habitat.

e 76% comes from the
Minnesota River basin.

e Lake Pepin fillingin at 9
times its natural rate.




Chloride

The river meets standards for chloride, but
levels are increasing in the metro area.

 Primarily from road deicing
salt, water softeners.

e 1 teaspoon of salt
permanently pollutes 5
gallons of water.

e 39 |ocal water bodies
impaired.




Pesticides

The metro river meets standards for pesticides.

e Used to control unwanted
insects, weeds, other
pests.

e Can harm aquatic life and
beneficial pollinators.

e Several herbicides
frequently detected (at
levels well below state
standards).




Microplastics

Fibers are the most common microplastic
in the metro river.

* Tiny pieces of plastic,
abundant in the
environment.

e Potential risks to wildlife
and human health.

 Research is underway to
better understand their
presence.




Additional contaminants of concern

Additional contaminants of concern may
negatively impact the health of the metro river.

 Pharmaceuticals repeatedly
detected in rivers and
streams.

e Mercury and PFOS
contribute to fish
consumption advisories.

* Triclosan-derived dioxins up
200-300% in Lake Pepin







Summary and conclusions

THE GOOD NEWS

Bald eagles




Summary and conclusions

THE GOOD NEWS (FOR NOW)

Pesticides Chloride




Summary and conclusions

CAUSE FOR CONCERN

e

e Sediment

e Bacteria

e Phosphorus

* Fish consumption




Summary and conclusions

CAUSE FOR ALARM

e River flow (up 24%)

* Nitrate (up 44%)

* [nvasive Asian carp

* Emerging contaminants




Stewardship Guide & Teacher’s Guide




FMR’s Policy Guide
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FMR’s Policy Guide

Top 10 actions that federal, state,
and local leaders can take
for the river
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average annual mercury in fish tissue (parts per million)

Mercury trends in northern pike and
walleye in Minnesota lakes, 1982-2014
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Triclosan-derived dioxin trends

in Lake Pepin
triclosan-derived dioxins vs. non-triclosan-
derived dioxins in Lake Pepin sediment
cores since the 1960s
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PFOS in fish tissue (parts per billion)
green box indicates 25% to 75% range of sample values™®

PFOS in fish above Hastings Dam, 2012
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