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Chloride Sources in Minnesota Waters

Synthetic fertilizer Household

23% water softener
14%
5
- 3
f e -g_
L f e 5“.
De-icing salt o — ]
44% :
Livestock waste Other =
7% 15%

Source: Overbo and Heger, n.d. Estimating annual chloride use in Minnesota. Water Resources Center. <wrc.umn.edu/chloride>



Study Objectives and Watersheds

3

To understand P f e

™ . ' Not Monitored by MCES

« Current chloride conditions and 5 /
changes over time o % N g

* Major impact factors |
 Chloride budgets in metro area e [ e

WASHINGTON

18 metro streams Par: (R~ &

P® CAKOTA ==/

» Various watershed sizes and locations RSN W e

« Urban, agricultural and mixed natural D e (Ve ol
and uses

Wemillion River

* Three chloride impaired streams 3 AT (| S

* Five groundwater-dominated streams —%— il
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Stream Chloride Conditions

Average Annual Median Concentration (mg/L)
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* Chloride concentrations varied Nine Mile Cresk s

significantly in streams o ;
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Overall Trends (1999 — 2019)

Overall Trend (%)
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Recent 5-Year Trends (2015 — 2019)

Recent 5-Yr Trend (%)
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Impact of Groundwater

Lower concentration but larger increase generally observed in the groundwater-dominated streams
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Metro Chloride Budgets

* Flow-in: 366k ton/yr

* Flow-out: 707k ton/yr

* Chloride load almost doubled
when flowing through the
metro area

* Metro area: 340k ton/yr
— 18 Stream: 118 k ton/year
— Other sources: 222 k ton/year

Mississippi River St. Croix River
Anoka Gou 35 k ton/
119 k ton/year ’ = n/year

Carver County
Mississippi River
Minnesota River ot o 107 k ton/year
212 k ton/year iy

Metro Area Gontributions: 340 k ton/year
e 18 streams: 118 k ton/year
» Other sources: 222 k ton/year
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Metro Chloride Sources

e Studied streams: 35% Other Sources SNS———

i . C Ri Crow River
« Three large rivers: 26% 62 1% 1.4% R 12.6%
« The remaining 15 streams: 9%
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Impact of Metro Streams on Regional Rivers

e 17 of 18 assessed streams
showed a potential impact

* Three large rivers contributed
most chloride loads

* Most of the streams had a small
Impact on overall river water
quality

|

Watershed Chloride Load (tonfyr)
=1k tondyr
1 - 5k tonfyr
I 5 - 10k tondyr
B 10 - 43k tonfyr
Mot Monitored by MCES
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Key Findings

 Chloride concentration varied
significantly in streams

* Chloride increased across region
In the last 20 years

* The increases were mostly slowed
down in the recent 5 years

» High chloride concentrations were
related to urban land use
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Key Findings

» Groundwater showed a potential
Impact

Fertilizer, manure,

Water softeners dust suppressant

* Chloride load almost doubled in
regional rivers when flowing through
the metro area

2

* Major metro chloride sources: Ll
—  Winter deicing i
— Fertilizer application drinking

— Household and industrial water softening
— Atmospheric deposition
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Partner Communication

RSN~ REGIONAL ASSESSMENT OF CHLORIDE IN
e . SNRINED 2 SELECT TWIN CITIES METRO STREAMS (1999 - 2019)

www.metrocouncil org

ENVIRONMENTAL SERVICES

from 2013-2019. If so, this stabilization is |
of chioride best management practices.
Most chioride is exported from Bassett Cr|
d | chioride d ics in|
transport of chloride in shallow groundwat)

INTRODUCTION
SRR T .

The Metropolitan Council Environmenta
and tributary rivers and works with its pg
efforts are supported by the collection a

In 2014, Comprehensive Water Quality
water quality trends for streams and trib
analyze chloride trends. By 2019, our m|
Meanwhile, concem about chloride poll

This memo includes information about
following questions:

+ How has in-stream chioride cha
+ How have upland watershed act|
+ What can monitoring data tell us

During the analysis period, Bassett Creg
Bassett Creek watershed (portions of th
Robbinsdale, and Minneapolis, the majq
Minnesota Depariment of Transportatios
icing equipment upgrades, salt applicati(

This memo provides data and analyses
pollution. This information has prompte
readers. This mema is intended to initial

salt threatens our environment
-

UNIVERSITY OF MINNESOTA o8
> Driven to Discover @

a®a e
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Partner Feedback

Thank you for this great information! It's a very well-done memo and | included
it in my [Bassett Creek WMC board] meeting materials this month as an
informational item

Laura Jester, Administrator, Bassett Creek Watershed Management Commission

[we are] planning to summarize [the partner

memo] and send it out in our creek fact sheets
Josh Maxwell, Riley Purgatory Bluff Creek Watershed District

| just got a call from Grace Butler [Nine Mile Creek Watershed
District board member]. She thanked and complimented us
profusely for the Nine Mile memo.

[1duno9 uejijodoala



Questions

Casandra Champion and Dr. Hong Wang
Principal Environmental Scientists
Metropolitan Council Environmental Services
390 North Robert Street, St. Paul, MN55101
www.metrocouncil.org
casandra.champion@metc.state.mn.us

hong.wang@metc.state.mn.us
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