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Road Salt Research at UMN

Andy Erickson
Legislative Water Commission Meeting: July 26, 2018
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Road Salt Research in Minnesota

Ben Janke
Collaborators, Past and Present Research:
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Sources of Salt (Chloride)
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Problems with Excess Salt (Chloride)
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Water Quality Standards for Chloride

Aquatic Life
+ Chronic (4 days): 230 mg/L )
* Acute (1 day) : 860 mg/L

- TCMA Lakes/Streams:
39 38 high risk

Drinking Water
e 250 mg/L (taste)
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Road De-lIcers (Salt)

Primarily Sodium Alternatives:

Chloride (NaCl) e Other Chloride Salts: CaCl,, MgCl,, KCl
e Acetate (liquid) -- bridges

e Beet sugar by-products

e Cheese Brine

e Abrasives: sand/gravel
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Road Salt: How Much?

U.S. Highway Salt Sales since 1940 Salt Use in the Twin Cities, 2000-2005%

~349,000 tons / year
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1: Data -- Salt Institute; Graph -- Walt Kelly 2: Sander et al. 2007 (St. Anthony Falls Lab)
(illinois.edu/blog/view/789/62191)
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Road Salt: Where does it go’>

77% of Road Salt Used in the - j

TCMA from 2000 — 2005* o | S Tt
Remained in the Landscape 56% - 85% Road L

(”Rete ntion”) Salt Retention in
10 TCMA Streams

- Infiltrated to soil, groundwater

- Accumulated in bottom of lakes, ponds

Pv||§$l5$|ppl
Outflow (Hastings)

109,000 tons/year Chloride '*‘ i
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Road Salt: Snow Melt Runrl.rff .
Accumulation
In Lakes
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Road Salt: Accumulation in Groundwater
Northern USA (USGS, 2009) Minnesota (MPCA, 2013)

CHLORIDE CONCE alli-lin- rem-0.0001

— 27% of shallow wells in TCMA in excess
of drinking water standard for chloride
(250 mg/L)

— Median Chloride in TCMA wells
5X that in rural wells

10,000
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CONCENTRATION QOF CHLORIDE,
IN MILLIGRAMS PER LITER
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Current/Very Recent Road Salt Work at SAFL

1. How variable is road salt transport in snowmelt
and runoff at small (management) scale

— roadway, ditch, stormwater pond

2. How effective are permeable pavements for
snow/ice removal?

3. How much salt is stored in roadside soils?
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Where does road
salt go, and Whe
How long does |t
stay there?
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Primary Results (Take-Homes)

Is Highly Variable in the Urban Landscape (...Why?)

Snow et Runoff
-

Ditch 94%

Salines VWaber Laner
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Primary Results (Take-Homes)

Salt Accumulates Even in Shallow 75 _FondC (Wiliam Sy

Stormwater Ponds -- Through Summer 5

« Leads to low oxygen at pond bottom
(impacts aquatic life, pond function)

01/01/17

Salt Transport Occurs from Ditches & £ 200

Ponds Throughout the Season S

« Especially in large storms,
even in Late Fall
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How to Manage Chloride? (Can we?)

Reduction of Road Salt Use Iis most effective option
— Balanced against need to protect human life, safe driving

— Opportunities: “smart” trucks, home/business-owner education for
smart salting, re-adjust expectations for winter driving

Diversion of salty runoff at roadways or from ponds?
— EXxpensive, treatment/disposal of runoff

Alternative de-icers?
Alternative pavements? (current research at SAFL)
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Contact Information

Andy Erickson ericO/706@umn.edu (612-239-2046)
Ben Janke janke0Z24@umn.edu (612-716-6012)

St. Anthony Falls Laboratory
2 Third Ave SE

Minneapolis, MN 55414
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