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Mission Statement

SCREENS proposes scientific solutions and promotes
community initiatives to improve the waters and ecosystems
of the St. Croix River basin. These solutions and initiatives
will be effective as of January 2027, improving river

conditions by 2040.
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The metrics for achieving this goal will be explained for each solution


Background

One of the last undisturbed, large

floodplain rivers in the upper Mississippi

River System

Drainage Area = 7760 sg. miles

Length = 165 miles long

Forms Border between Wisconsin and

Minnesota

o Approximately 56% in Wisconsin and

44% in Minnesota

Primarily meandering

Very low gradient (average slope of 2.6

ft/mi)

Depths vary (some pools as deep as 100

ft)
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Geography

Northern parts of the river are surrounded
primarily by forests and wetlands

o Relatively undisturbed

Central River is primarily surrounded by
mixed forests and agriculture

o Transitional zone between the
northern and southern St. Croix River

Southern parts of the river are dominated
by agriculture (still lots of forest)

o More runoff near the major cities of
Stillwater and Twin Cities
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History

The St. Croix River:
e Has provided drinking water for humans for 10,000

years.
e Over 100+ fish species
e Mix of habitats
o Coldwater tributaries
o Warm mainstream river
o Wetlands, forests, lakes

Historically known for:
e Furtrade
e Logging
e Hydropower development
Currently known for:
e Recreation
o Canoeing, kayaking, tubing
e Tourism
o Scenic views and hiking trails
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Paleo-Indians
Dakota and Ojibwe and other Native Americans and the Europeans



Governance

National Wild and Scenic River Systems
o Designated in 1968
o Receives federal protection

Shoreline Zoning Regulations
Land -use Planning Strategies
o National Park Services
o Minnesota & Wisconsin Department of
Natural Resources

Wisconsin Farmer—Led Councils
o Improve water quality
m Reducing phosphorus and
sediment loading
m Increasing producer knowledge
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One of the original 8 river systems
4 councils


Governance Cont.

For Primarily Lake St. Croix (the last 25 miles of the
river)
e Agriculturalrunoffand erosion control
e Total Maximum Daily Phosphorus Load of
2,172.8 pounds per day =360 metric tons per
year
o Minnesota PCAand Wisconsin DNR

e St.Croix Basin Water Resources Planning Team
o 40 pg/L TotalPhosphorus
o 14 pg/ L Chlorophylla
o 14 m Secchidisc transparency
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Reduction from 460 metric tons per year in the 90s
These targets are to ensure that nutrient inputs remain low enough to limit algal growth and maintain water clarity.
The 40 micrograms total phosphorus is a 27% reduction from the 90s


Problem 1: Water Quality

Excess amounts of phosphorus are causing
eutrophication.
o Caused by agriculture and wastewater
treatment plants.
o Receives water from 52 treatment
plants
High levels of chloride are toxic to marine
species
o Caused by runoff from melting ice on
roads and from fertilizers.
o Increase in chloride levels from 1976
to 2015
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There are two main water quality issues the St. Croix River is facing. The first is excess amounts of phosphorus are causing eutrophication which is causing blue-green algae on the river's surface which is harmful as it depletes oxygen in the water having the potential to kill many marine species and the algae make the water less clear for recreational use. Phosphorus is caused by runoff of nutrients from agriculture and wastewater treatment plants. The St. Croix river receives water from 52 treatment plants and although there are limitations on nutrients in outflow water as shown in his Figure, the river is still close to exceeding the Minnesota standards for levels of phosphorus. 

The second issue is high levels of chloride. Chloride is extremely toxic to aquatic life. Additionally it is extremely dangerous because chloride can stay in water bodies indefinitely due to lack of natural removal processes. Chloride in the river is caused by runoff from melting ice on roads and from fertilizers. It was found that levels of chloride increased from 1976 to 2015 in the St. Croix River so even though chloride levels are under toxicity standards of the Federal Clean Water Act it is important to make sure it stays that way.   


Solution 1:

Reduce Phosphorus and Chloride levels by

Phosphorus:
e Optimized Fertilization Techniques
o Buffer strips
o Reduce fertilizer use
o Cover crops

Chloride:
e Reduce Road Salt Use
o Alternative materials
o Pre-treating

20-30% by 2036



Presenter
Presentation Notes
To address the water quality issue in the St. Croix river, our group’s goal is to reduce phosphorus and chloride levels by 20-30% by 2036. To lower the phosphorus concentration, we will implement optimized fertilization techniques to prevent soil erosion like buffer strips ( which trap sediment and helps slow down surface runoff from carrying pollutants to waterways ), reduce fertilizer use, and plant cover crops ( which are plants not for harvest that protect and enrich the soil ). For chloride, we plan to reduce road salt use by using alternate materials and pre-treating roads in the winter months. Progress in these areas will be measured by tracking the concentrations of phosphorus and chloride in runoff and river water. 


Problem 2: Invasive Species

The Yellow Iris, a poisonous plant, has
been overtaking native species.
Purple Loosestrife has been invading
wetlands.
o Outcompeted wild rice and other
valuable plants.

o Reduced healthy habitats for species.
Zebra Mussels colonize river bottoms.

o Attach themselves to native mussels.

o Deplete oxygen levels.
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For plant species first we have the Yellow Iris has been spreading along the river, overtaking natural species such as the blue flag iris. It is a poisonous plant that is not eaten by other wildlife and causes skin irritations for humans. 

The Purple Loosestrife has been invading wetlands, extremely important ecosystems to protect. They have outcompeted wild rice and other valuable plants. Additionally, they have reduced healthy habitats for birds and other animals. 

Another invasive species is zebra mussels which colonize the bottom of the St. Croix River. They attach themselves to native mussels preventing them from eating, breathing, and reproducing. Zebra mussels also consume organic matter which depletes oxygen levels in the water further. Once Zebra Mussels are introduced to a body of water there is no way to regulate their population growth and they can easily spread through river currents and human boats, posing a huge threat to native species. 



Solution 2:

Reduce current population of invasive species by 20% by 2030
Reduce invasive plant coverage by 30% by 2030

e Reduce Human Related Transmissions
o Education campaigns
o Volunteer cleanups
o Installing cleaning stations
e Controland Manage
o Mechanicalremoval
o Biological control
o Limiting herbicide
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To address the invasive species problem, our group hopes to reduce the current population of invasive species by 20% by 2030 and reduce the invasive plant coverage by 30% by 2030. One way of doing this is by reducing human related transmissions through education campaigns, volunteer cleanups, and installing cleaning stations at all boat entrances into the river. Another way to address the invasive plant problem is to control and manage it. This goal will be accomplished by mechanical removal ( either cutting or hand-pulling ), biological control ( by introducing natural predators like beetles for the purple loosestrife ), and limiting herbicide ( which is a chemical pesticide used to stop growth by killing unwanted plants ). Progress for this solution will be monitored in regulations requiring boat inspections at launch points, measuring the reduction of invasive species, and mapping and tracking invasive plant populations over time. 


Problem 3: Changing Landscapes

e Land cover such as trees and other vegetation
are being removed.

o Primary land cover of the watershed
consists of forests, hay/pasture, and
cultivated crops.

o Forest harvest and development were the
main causes of land disturbance and
change from 1990 to 2020.

e Agricultural practices in the St. Croix
watershed have shifted.

o Historically, small, diversified farms with
some crops, hay, and pasture land.

o Shift to confined animal production.
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The third issue the St.Croix river faces is changing landscapes. Land cover such as trees and other vegetation are being increasingly removed. This map shows the makeup of the watershed’s land cover. When looking at the change in this landscape from 1990 to 2020, results showed forest harvest and development were the main causes of land disturbance. Both of contribute to the removal of trees and other vegetation which, enables more runoff into the St. Croix River

Another aspect of the watershed’s landscape that is changing is agriculture. Historically, agriculture around the river consisted of small, diversified farms with fields consisting of some crops, hay, and pasture land. These types of farms were more sustainable as diversified crops build healthier soils reducing runoff. Now, there has been a shift to confined animal production, an industrial farming method in which large numbers of livestock are kept on a small area of land. This is damaging because animal waste becomes concentrated into smaller areas and if not managed properly it can easily runoff into the river. 


Solution 3:

Protect at least 20% of disturbed forest area by 2040
Reduce stormwater runoff from urban areas by 20% by 2036

e Limit deforestation
o Land-use restrictions
o Reforestation projects
e Limit impervious surfaces and manage runoff
o Cities adopt green infrastructure
o Zoning laws
e Sustainable Agricultural Practices
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Our group’s goal to address the changing landscapes in the St Croix River is to protect at least 20% of disturbed forest area by 2040 and reduce stormwater runoff from urban areas by 20% by 2036. We will do this by limiting deforestation through the local governments implementing land-use restrictions and reforestation projects to plant native trees in the most impacted areas. Also, we plan on limiting impervious surfaces and managing runoff through adopting green infrastructure like permeable pavements, green roofs, and rain gardens in urban areas and creating zoning laws to limit overdevelopment. Additionally, we will ask farmers to adopt sustainable agriculture practices to promote integrated livestock management and incentives will be given out if necessary. We will track our progress in these areas by measuring satellite data like LandTrend to measure forest cover over time, monitoring the acreage of land reforested, and downstream water quality.


Conclusions/Recommendations:

The St. Croix River is currently healthy,
but is being threatened by the issues
of water quality, invasive species, and
changing landscapes.

Our recommendations include:
R1: Buffer Zones

R2: Green Infrastrucuture

R3: Educational programs for
agriculture and the public
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Overall, the St Croix River is currently healthy but is being threatened by the issues of water quality, invasive species, and changing landscapes. To address these problems our group recommends to implement buffer zones, green infrastructure, and educational programs for agriculture and the public 

Buffer strip: either uncultivated or planted with vegetation like grasses, shrubs, and trees. They’re located alongside water bodies and help to control erosion (trap sediment and slow down surface runoff which carry pollutants into water), improve water quality ( filter out pesticides and sediments from runoff ), and provide wildlife habitat
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Thank You For Listening!
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