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Estimating annual chloride use in Minnesota

By Alycia Overbo and Sara Heger, Water Resources Center

Salt is used every day in many applications.  People add salt to food, apply salt to pavement and roads after snowfall, and

use salt in their water softeners.  While salt is inexpensive to purchase, it can have a high environmental cost, as elevated

chloride levels are toxic to many plant and aquatic species.  The most commonly used salts contain chloride and research

has shown that chloride levels are increasing in rivers, lakes, streams, and groundwater across North America.

Citizen science at work: an easy way to report invasive species

By Megan M. Weber, Aquatic Invasive Species Extension Educator

Have you noticed an invasive species in or near your favorite water body? Reporting invasive species (both aquatic and

terrestrial) has gotten even easier with the Great Lakes Early Detection Network (GLEDN) app. You can use GLEDN to report

new sightings, learn identification tips, and view distribution maps of invasive species. This app provides an excellent

opportunity for anyone to contribute to the invasive species distribution dataset in Minnesota and beyond.

Effects of liquid manure injection into a winter rye cover crop: on-farm trials

Leslie A Everett, Randy Pepin, Jeffrey A Coulter, and Melissa L Wilson

Nitrate levels above the drinking water standard of 10 ppm are frequently found in subsurface drainage tile water or

groundwater below farm fields of the upper Midwest. Nitrogen comes from applied manure and fertilizer, along with natural

mineralization of organic matter.

Soil conservation took Les Everett across the world but also keeps him down on the farm

Even as a 4Her growing up on the family farm in Iowa, young Les Everett was looking for ways to improve soil health and

the environment. One of his 4H projects showed the importance of check dams in slowing down water flow and the

accompanying soil erosion. Eventually those interests brought him to the Water Resources Center, where after 23 years of

work he retired from this past May.

Getting involved in aquatic invasive species: something for everyone

By Megan M. Weber, Aquatic Invasive Species Extension Educator

Whether you are looking for a quick day of learning and action or opportunities for advanced learning and volunteer service,

we have the program for you to get involved in Minnesota’s response to aquatic invasive species (AIS). Read more about the

AIS volunteer and citizen science programs developed by the Minnesota Aquatic Invasive Species Research Center and

University of Minnesota Extension.

Anna Cates announced as state soil health specialist

The Minnesota Office for Soil Health (MOSH) -- a collaboration of the Board of Water and Soil Resources (BWSR) and the U

of MN Water Resources Center (WRC) -- is pleased to welcome Anna Cates as the new State Soil Health Specialist. Anna is

just finishing her PhD in Agronomy from the University of Wisconsin-Madison where she has been studying soil carbon

cycling in corn-cover crop biofuel systems.
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Anna Cates announced as state soil health specialist
The Minnesota Office for Soil Health (MOSH) -- a collaboration of the Board of Water and Soil Resources (BWSR) and the U

of MN Water Resources Center (WRC) -- is pleased to welcome Anna Cates as the new State Soil Health Specialist. Anna is

just finishing her PhD in Agronomy from the University of Wisconsin-Madison where she has been studying soil carbon

cycling in corn-cover crop biofuel systems. She is eager to network with farmers and have the soil health research

challenged by the practicalities of running a business and the uncertainties of crop and livestock production. She already

has several years experience presenting to, and listening to, diverse audiences -- both virtually and face-to-face.

Anna’s new job is an Extension position within the Department of Soil Water and Climate. She beings full time January 2019,

but will be working part time before then to begin networking and planning outreach and research activities.

The mission of MOSH is to build local expertise to promote soil health and soil and water conservation. Research and

outreach will expand the tools and skills of Minnesota’s local conservation delivery community, and promote understanding

of the economic impacts of soil and water management practices.
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Citizen Science at Work: An Easy Way to Report Invasive Species

Reporting a potential aquatic invasive species using the GLEDN app. Photo credit: Dan Larkin

By: Megan M. Weber, Aquatic Invasive Species Extension Educator

Have you noticed an invasive species in or near your favorite water body? Reporting invasive species (both aquatic and

terrestrial) has gotten even easier with the Great Lakes Early Detection Network (GLEDN) app. You can use GLEDN to report

new sightings, learn identification tips, and view distribution maps of invasive species. This app provides an excellent

opportunity for anyone to contribute to the invasive species distribution dataset in Minnesota and beyond.

To get started, you can download the app for either iOS or Android. Once you’ve downloaded the app, go to “EDDMapS

Login” to register for an account. EDDMapS (Early Detection and Distribution Mapping System) is the parent program for

GLEDN.  Log in with your new account and you are ready to go!

The next time you are out, give it a try! To report a new invasive species, open the app and select either “Species

Categories” to narrow down the options by type of species or “All Species” to search by name or scroll through the options.

Once you’ve found the species you’d like to report, tap its name and a reporting form will appear. Fill in the information to

the best of your ability. The app is able to capture your location using your phone’s GPS and will automatically record it. You

can adjust the location if needed by tapping the map icon.

Be sure that you attach high-quality photos to the report by touching the camera icon. You can attach up to five images.

Take some photos of the entire plant or animal as well as some close-ups of important identifying features (think flowers,

leaves, colors, etc.). An image of the general area you found the specimen at is also useful. Be sure your photos are nice,

clear, and in-focus before submitting.  Touch save at the bottom of the page when you are done.

Once you have saved your report, you will need to upload it. You can choose to upload it using your device’s data package

or wait until you are connected to Wi-Fi to upload over the internet. From the home screen select “Upload Queue”, select

the reports you would like to submit, and upload them. When they disappear from the upload queue, you will know they

have been successfully submitted.

If you would like to read more about identifying features or distribution, touch the blue information icon next to the species

name when it appears in the list when searching for species. This tool allows you to double check your ID before submitting

a report or to see if the invasive species you found has already been reported in the same area.

Don’t have a smart device? You can still help report new invasive species! Visit www.eddmaps.org/Midwest, create a new

account, and select “Report Sightings” to submit a new invasive species report. Your same login information can be used

for signing in to the website and the GLEDN app.

What happens after your information is submitted? Your report will be sent to the appropriate verifiers at the agency

responsible for the species you selected.  For example, aquatic invasive species (AIS) reports are sent directly to regional

AIS Specialists at Minnesota Department of Natural Resources. You can view reports you have submitted at the EDDMapS

website. You will receive an e-mail notification once your report has been verified.
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E!ects of liquid manure injection into a winter rye cover crop: on-farm trials

Fall manure injection into cereal rye cover crop.

Spring rye growth at the same site.

The following was taken from research and a report completed by Leslie A Everett, Randy Pepin, Jeffrey A Coulter, and

Melissa L Wilson

Nitrate levels above the drinking water standard of 10 ppm are frequently found in subsurface drainage tile water or

groundwater below farm fields of the upper Midwest. Nitrogen comes from applied manure and fertilizer, along with natural

mineralization of organic matter.

What was done

Winter cereal rye planted as a cover crop has been shown effective in capturing nitrate before it leaches from the root zone.

We conducted on-farm trials in central and southern Minnesota to determine if a rye cover crop would capture significant

root-zone nitrate in the fall and spring but release it in time to maintain yield in the subsequent corn crop.

In the fall of 2015 and 2016, we partnered with 19 farmers (ten in 2015 and nine in 2016) to drill strips of cereal rye

immediately after harvest of corn silage or soybean. After the rye was established and soil temperatures began to fall, we

injected liquid dairy or swine manure into the cover crop and check strips. Three replications (with and without cover crop)

were planted as wide or wider than the farmer’s combine or silage chopper. The following spring, we sampled the cover

crop for biomass and nitrogen content. We also soil sampled the cover crop and check strips to a 24-inch depth for nitrate.

The rye was terminated, usually before reaching eight inches in height. In most cases, the rye was terminated with herbicide

and tilled in. Corn was planted in the cover crop and check strips, usually with a small amount of starter nitrogen. We

measured yield and nitrogen content of the corn at harvest.

Our results indicated

1. In both years, adequate growing season existed to establish the rye cover crop after either corn silage or soybean

harvest, but above-ground fall growth was limited.

2. The rye was very resilient to manure injection, however, stand reduction was considerable at two sites where shank

injectors or disk coverers were too aggressive.

3. Spring rye growth was good at most sites, with soil nitrate reduced under the cover crop compared to the check strips

at all sites.

4. Rye growth and nitrogen uptake were greater in southern than central Minnesota.

5. Across sites, there was no significant difference in silage or grain yield between the cover crop and check strips.

Take home message

We concluded that in central and southern Minnesota, it is feasible to establish cereal rye cover crop after corn silage or

soybean harvest, inject liquid manure, capture root-zone nitrate with the rye, and deliver sufficient nitrogen to the

subsequent corn crop.

Additional experiments are needed to determine any nitrogen recovery effect of no-till vs tillage termination, as well as

supplemental nitrogen needs if the rye were terminated at a later maturity.
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Estimating annual chloride use in Minnesota
By Alycia Overbo and Sara Heger, Water Resources Center

Salt is used every day in many applications.  People add salt to food, apply salt to pavement and roads after snowfall, and

use salt in their water softeners.  While salt is inexpensive to purchase, it can have a high environmental cost, as elevated

chloride levels are toxic to many plant and aquatic species.  The most commonly used salts contain chloride and research

has shown that chloride levels are increasing in rivers, lakes, streams, and groundwater across North America.  In

Minnesota, there are 50 water bodies that exceed water quality standards for chloride and many wells have also

demonstrated increasing trends for chloride, particularly the Twin Cities Metropolitan Area (TCMA). Additionally, many

municipalities in the state have high chloride levels in their wastewater treatment plant effluent and reasonable potential to

exceed chloride water quality standards.

While salt used in winter road maintenance is known to be a major source of chloride in TCMA, chloride contributions from

other sources have not been closely examined.  Use of household water softeners have been identified as an important

chloride source, since water hardness across the state is generally high.  Researchers at University of Minnesota created a

chloride budget for the state of Minnesota to estimate how much chloride enters the environment annually from household

water softener use and other major sources.  Annual chloride contributions from the following sources were estimated:

household water softener use; human excreta; household appliance use; industrial discharge; chloride concentrations in

drinking water; road salt use; atmospheric deposition; dust suppressant application; fertilizer application; and livestock

excreta.  Multiple types of data were used in the analysis, including sales records, spatial data, water quality monitoring

data, and wastewater effluent monitoring data.  Additionally, a survey of water conditioning professionals and plumbers was

conducted to characterize water softening practices across the state. 

Road salt was found to be the largest chloride source statewide, contributing over 400,000 tons of chloride annually to the

environment (Figure 1).  Household water softener use was found to be the largest chloride point source; other household

sources contributed relatively small amounts of chloride.  Chloride discharged from timer-based water softeners was

particularly high; although timer-based softeners were estimated to comprise 27% of household water softeners, they

contributed over 40% of chloride from water softeners due to their estimated salt use efficiency. Analysis of communities

with wastewater monitoring data for chloride suggests that water softening by commercial organizations is also a

substantial chloride source, although it was not included in the analysis due to lack of data. High chloride contributions were

estimated from fertilizer use and livestock excreta, but since fertilizer and manure are applied over a large area statewide,

they may have a lower impact on water quality than other sources.

Figure 1. Major chloride sources included in the analysis and their annual chloride contributions to the environment

in Minnesota.

Results from the chloride budget indicate that water softening is an important chloride source that impacts groundwater and

surface water quality. Chloride reductions may be achieved through optimizing salt use for water softening, such as

upgrading from timer-based softeners to demand-based softeners or setting water softeners correctly for water hardness

and salt dosage. It is unknown if municipalities in Minnesota with elevated chloride in their wastewater treatment plant

effluent and receiving waters can meet water quality standards solely through optimizing water softeners, but meaningful

chloride reductions can be achieved through smarter softening and salt use.

Funding for this project was provided by the Minnesota Environment and Natural Resources Trust Fund as recommended by

the Legislative‐Citizen Commission on Minnesota Resources.
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