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The Need for Change in Infrastructure Design

Salt is used to gain temporary traction
Better winter design could improve 

pavement performance, recovery, public 
safety and drive down the need for salt.

Toxic to aquatic life: 230 mg/L (U.S.EPA)
IN Chronic standard- calculated based on 

sulfate and hardness (250-500 mg/L)
IN Drinking water standard 250 mg/L

1 teaspoon of salt contaminates 
5 gallons of water

Chloride: Permanent Pollutant

Damages
• Infrastructure
• Soils
• Water
• Vegetation
• Wildlife

In Minnesota & Wisconsin 
Lakes & Rivers

Chloride
Concentrations

Figure by Dr. Hilary Dugan, data from US Water Quality Portal

Madison, WI Municipal Wells

Reduction in Plant 
Diversity, Health, & 
Abundance
Impacts on soil:
• Erosion control problems
• Vegetation establishment
• Vegetation survival
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Salt Damage
Minnesota’s more than 1 million tons of salt =
$1.7 billion - $17 billion in damages each year

Each ton of salt creates $1,700* -
$17,000* infrastructure damage

*Estimated values adjusted for inflation in 2023

The best way to conquer the 
chloride problem is to reduce 
the need for it.

Controlling
Chlorides

Infrastructure Design

Efficient Winter Maintenance

Remediation

The Cost to Control Chlorides

*MPCA Statewide Chloride 
Management plan 2021: requesting 
chloride reductions everywhere in MN

Low Salt Design will help protect our beautiful 
communities from the damage caused by salt and will 
give our clients:
• Safer winter surfaces for pedestrian and vehicle travel
• Cost savings by reduced winter maintenance effort
• Longer life and lower repairs with less salted infrastructure  
• Reduced chloride loading to the surface and groundwater
• Less salt toxicity to soils, vegetation and wildlife
• Compliance with Chloride Management Plans

The Vision

Design 
Considerations

Low SaltLow SaltHigh Salt

Vegetation/Landscaping
Reduce/eliminate wintertime shadows on salted surfaces

Use the Sun

Low SaltHigh Salt

Building

Building

Use the Sun

7

8

9

10

11

12



Low Salt Design- The Need for Change, DeFelicein
Infrastructure Design

2/5/2025

3

Outsmart the Wind

Intentional Snow Fence

High Salt Low Salt

Unintentional Snow Fence

Snow Fences

Horizontal
Drainage

Maintenance Responsibility
• Clear snow that falls from 

the sky

Design Opportunity
• Reduce meltwater sprawl

52 Freeze/Thaw 
Cycles a Year

• Nicollet has roughly 52 
Freeze/Thaw cycles a year

• Climate trend shows this 
number growing 

KK0

Not all sprawl is the same!

Designing the 
shortest path for 

meltwater.

Intercepting 
meltwater, do not 

pass it on.

Minimize the 
freeze/thaw surface 

area, on saltable 
surfaces.Avoid directing meltwater 

from salted sidewalk to 
salted parking lot to salted 
road. Stop the flow across 
salted surfaces. Slope into 
vegetated areas if possible.

*Sheet flow is more important to control than ponding as a salt reduction strategy. 

Reduce Sprawl in Critical Areas
Sprawl reduction can be achieved by:

Vertical Drainage
Direct meltwater away from paved surfaces

High Salt Scenario Low Salt Scenario
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KK0 Revise. DO what mack says. Title: 52 Freezies. Move table to the 
right directly under pics
Kimberly Kelly, 2025-01-24T19:33:58.082



Low Salt Design- The Need for Change, DeFelicein
Infrastructure Design

2/5/2025

4

Maintenance is responsible for 
clearing snow that falls from the sky.

Snow Removal Made Easy

Low SaltHigh Salt

Store snow on low side to reduce meltwater footprint

Snow Storage

Integrate Low Salt Design 
techniques in your 
infrastructure design or 
renovation projects.

Improve winter safety

Drive down the need for salt

How Can 
You Benefit?

New Low Salt Design 
Pilot Program

• Eden Prairie
• Bloomington
• Hopkins
• Richfield
• Minnetonka
Most of the Nine Mile Creek 
Watershed!

Publications

Discussions underway with Iowa Homeland Security and Emergency Services

Low Salt Design as a possible winter mitigation strategy

Low Salt Design Guide
Request your free digital copy through the 
Low Salt Solutions page of our website.

bolton-menk.com/real-solutions/low-salt-solutions/
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Questions?

Thank you!
Dustin deFelice, PE (MN, WI)
Water Resources                
Project Manager

Dustin.deFelice@bolton-menk.com

414-373-8683We can outwit winter!

Connie Fortin, MS

Low Salt Strategies
Connie.Fortin@bolton-menk.com
612-220-5999

Tim Olson, PE (MN, IA, ND, WI), CFM

Principal Water Resources Engineer
Timothy.Olson@bolton-menk.com
651-724-0404

25

26


