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Your job is to keep roads 
safe and passible roads.

• But creating a sustainable WMO 
program will benefit everyone!

https://www.gevme.com/en/wp-content/uploads/2023/05/image-1-1024x1024.png



State and Federal Regulations you are dealing 
with….
“EGLE” Michigan Department of Environment, Great Lakes, and Energy
• Chloride and Sulphate Water Quality Values Implementation Plan 

10/20/20, Revised Feb 2021
• MS4 permits – require reduction in discharge of pollutants associated 

with cold weather operations
• Salt applications, salt storage, and strategic street sweeping to remove excess 

salt.



A little chemistry

NaCl                                                       [100 g of NaCl = 39.34 g Na + 60.66 g Cl.]

MgCl2 CaCl2



Let’s talk salt
• EPA water quality standard (*secondary drinking water 

standard)
250 mg Chloride

250 mg/L = 
1 Liter water

*Maximum contaminant level, causes undesirable taste or odor, 
undesirable effects to the body, damage to equipment…. 



Where do these numbers come from?
• Your State

• https://www.michigan.gov/egle/a
bout/organization/water-
resources/glwarm/water-quality-
standards

• Chloride
• Final Chronic Value: 150 mg/L
• Aquatic Max Value: 320 mg/L
• Final Acute Value: 640 mg/L

• Federal - The Environmental 
Protection Agency (EPA)

• https://www.epa.gov/wqc/national-
recommended-water-quality-criteria-
aquatic-life-criteria-table

• https://www.epa.gov/wqc/national-
recommended-water-quality-criteria-
human-health-criteria-table

• Chloride (drinking water standard):
• 250 mg/L

• Chloride (aquatic life standards):
• 230 mg/L Chronic (longer term 

exposure)
• 860 mg/L Acute (1 time exposure)

https://www.michigan.gov/egle/about/organization/water-resources/glwarm/water-quality-standards
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-table
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table


This is what 250 mg/L of salt looks like!

https://pesproppt.wordpress.com/2014/10/13/dietary-guideline-10-restrict-salt-intake-to-minimum/

2500 mg 
NaCl



What chloride values are in Michigan?
Source Specific Conductance (ms/cm) ~mg/L
LOWER RIVER ROUGE AT DEARBORN, MI 10 21.2
PRESQUE ISLE RIVER NEAR CONNORVILLE, MI 176 80
FALLS RIVER NEAR L'ANSE, MI 222 100
RIFLE RIVER NEAR STERLING, MI 442 200
SAGINAW RIVER AT HOLLAND AVENUE AT SAGINAW, MI 766 400
CLINTON RIVER AT STERLING HEIGHTS, MI 1090 500
CLINTON RIVER AT MORAVIAN DRIVE AT MT. CLEMENS, MI (downstream) 1140 600
RIVER ROUGE AT DETROIT, MI 1390 700

Accessed: October 11, 2024 Data from USGS (National Water Information System: Web Interface, last updated Oct. 11, 24)



Chloride numbers from the field
• USGS (Corsi et al., 2014)

• 29% of the sites exceeded the EPA (230 mg/L) 
• by an average of more than 100 days per year from 2006 - 2011, almost double the 

amount of days from 1990 -1994. 
• The lowest chloride concentrations were in watersheds that had little urban land use or cities 

without much snowfall.
• Chloride levels increased more rapidly than development of urban land near the study sites.
• Rising chloride concentrations over time
• Chloride infiltrating the groundwater system during the winter, then slowly released to the 

streams throughout the year.

• Kelting, Laxson, & Yerger (2012)
• Higher stream salinity is correlate with proximity to roads.
• Higher stream salinity is correlated with great road density.
https://www.usgs.gov/news/urban-stream-contamination-increasing-rapidly-due-road-salt

Kelting, D. L., Laxson, C. L., & Yerger, E. C. (2012). Regional analysis of the effect of paved roads on sodium and chloride in lakes. Water Research, 46(8), 2749-2758.

https://www.usgs.gov/news/urban-stream-contamination-increasing-rapidly-due-road-salt


Stuart Findlay and Vicky Kelly (Cary Institute, 2018)
• Background < 10 mg/L
• Environmental effects (sub lethal) ~ 100 mg/L
• Lethal > 1000 mg/L

• Surface water [Cl-] = 10 – 300 mg/L
• Dutchess County, New York

• Sources of chloride
• 80% from deicing (DOT, local, private)
• 5-10% from water softeners



Clear Roads Qualified Product List
• www.clearroads.org/qualified-product-list/

http://www.clearroads.org/qualified-product-list/


What does it take to be on QPL?
• Elemental Analysis

• Other Testing Required
http://wildlife.ohiodnr.gov/species-and-habitats/species-guide-index/fish/fathead-
minnow

https://www.gettyimages.com/detail/photo/underwater-rainbow-trout-oncorhynchus-
mykiss-royalty-free-image/157420493

https://aquaria.com.ua/corm.images/%C4%E0%F4%E
D%E8%E8/Ceriodaphnia%20dubia.jpghttp://www.mokkka.hu/drupal/node/4193



ISSAEST, Fairbanks, AK, USA, August 2-5, 2015

Pathways of Deicer Migration off the Roadway
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Sand and Abrasives

www.mto.gov.on.ca

www.itd.idaho.gov

www.utah.sierraclub.org

www.thunderbay.ca

www.kcsq.com

$ $ $



The science shows…
• Deicers can cause…

• Mobilizations of heavy metals
• Impacts to or death of aquatic & terrestrial species
• Loss of native species => increase in invasive species (aquatic & terrestrial)
• Wildlife-vehicle collisions



BOD
(Biological/Biochemical Oxygen Demand)

• “The amount of dissolved oxygen needed by aerobic 
biological organisms to break down material in water 
at a specific temperature or a specific time.”

https://en.wikipedia.org/wiki/Biochemical_oxygen_demand

https://www.pharmaguideline.com/2013/06/determination-of-biological-oxygen.html



Ag-based, Acetate, Formates & 
Glycols

BOD

www.ci.bellevue.wa.us

Reduces 
available oxygen
for organism in 
the soil and
aquatic 
environments.

Benefits
• Break down in 

the environ.
• Less corrosive 

than chlorides
Not so good
• Higher costs
• Exert a higher 

BOD



Natural/Waste Brines
• Where is it from?
• Did they do toxicity testing?
• Show me the data!

https://www.athensnews.com/news/local/environmental-groups-
oppose-brine-deicing-bill/article_b176e6dc-5ead-11e8-8cf8-
4741614e418a.html

https://www.athensnews.com/news/local/environmental-groups-oppose-brine-deicing-bill/article_b176e6dc-5ead-11e8-8cf8-4741614e418a.html


Removing Chlorides

• Reverse osmosis
• It works, but its expensive.

• $1,500      $18,000 $30,000 
• cost increases as you scale up.



Ok, so much doom and gloom

• What next, what do we do?
1. Not all chlorides are from state and local transportation agencies

• Water softeners, agriculture, private landowner winter operations (parking lots), natural 
sources

2. Find the areas where you can reduce salt use while not reducing LOS!



Product Application Rates
• Sand – 100 to 1000 lbs/l-m (32°F and colder)
• Salt/sand – 400 to 1000 lbs/l-m (32 to 0°F)
• NaCl (32 to 15°F)

• Solid – 100 to 800 lbs/l-m
• Liquid – 10 to 40 gal/l-m
• Pre-wet – 8 to 20 gal/l-m

• MgCl2 (32 to -5°F) and CaCl2 (32 to -15°F)
• Solid – 100 to 500 lbs/l-m
• Liquid – 10 to 40 gal/l-m
• Pre-wet – 8 to 20 gal/l-m

• Ag-based by products – typically an additive

22



Equipment Calibration
• Is a must
• Why: to realize savings gained from investment in 

new technology 
• Train how to calibrate & keep records
• When to calibrate:

• When first acquired, points throughout a season, whenever 
a new material is used, after repairs, if there appears to be 
discrepancy in material usage



Equipment Calibration
$avings of $75,000 from calibrating in the first year. 
1. Ask the driver where they set the knob (500-1200lbs/l-

m) 
2. Recommend an application rate (e.g.,250 lbs/l-m), test 

use once calibrated. 
Changing the culture of the operators.



≥8 ft

Wildlife habitat, control erosion, 
improve water quality, reduce 
spring-time flooding, sequester 
carbon.

• Reduce blowing and drifting snow
• Low cost snow storage
• Increased safety
• Reduce need for snow & ice control product
• 25 year lifespan at $1.40 per ft2

Drift Control and Snow 
Fences



Facility Management
• The design and operation of maintenance facilities can 

have a direct influence on potential contamination issues 
and loss of materials. 

• “Good housekeeping” – clean, organized, and well 
maintained.



Facility Management – Material Storage

• Snow and ice control product storage facilities have the 
greatest potential to impact the environment, because 
they are a single source that can release high 
concentration runoff into the environment. 

• Solids – Covered, impermeable surface.
• Liquids – Secondary containment, impermeable surface.



Training…..
• Benefits of improved or target training of winter 

maintenance personnel:
• Reduction in the amount of snow and ice control products 

used while maintaining or increase LOS provided through:
• Calibration training
• Salt Smart Principles
• Application rate
• Impacts of over applications

(www.nps.gov)



What can we do 
• Identified No Salt Zones



Where does this leave us…
• BMPs
• Invent a better deicer
• Invest in a different deicing system

• heated pavement
• ??

Necessity is the Mother of invention!
-Plato made of Play-doh

https://imgur.com/gallery/CN8we



Resources/References

EVALUATION OF ALTERNATIVE ANTI-ICING AND DEICING COMPOUNDS USING SODIUM CHLORIDE AND 
MAGNESIUM CHLORIDE AS BASELINE DEICERS (Report)

http://www.westerntransportationinstitute.org/documents/reports/4w1095_final_report.pdf

Manual of Environmental Best Practices for Snow and Ice Control (Manual and webinar)

http://clearroads.org/project/snow-and-ice-control-environmental-best-management-practices-manual/

Strategies to Mitigate the Impacts of Chloride Roadway Deicers on the Natural Environment (Report)

http://www.trb.org/Publications/Blurbs/169520.aspx

Manual of Best Management Practices for Roads Salt in Winter Maintenance (Manual and webinar)

http://clearroads.org/wp-content/uploads/dlm_uploads/0537_2015-Clear-Roads-Best-Practice-Guide-
WEB.pdf

Understanding the Effectiveness of Non-Chloride Liquid Agricultural By-Products and Solid Complex 
Chloride/Mineral Products Used in Snow and Ice Control Operations

http://clearroads.org/project/13-02/

http://www.westerntransportationinstitute.org/documents/reports/4w1095_final_report.pdf
http://clearroads.org/project/snow-and-ice-control-environmental-best-management-practices-manual/
http://www.trb.org/Publications/Blurbs/169520.aspx
http://clearroads.org/wp-content/uploads/dlm_uploads/0537_2015-Clear-Roads-Best-Practice-Guide-WEB.pdf
http://clearroads.org/project/13-02/


Resources/References





THANKS, SNOW MUCH

QUESTIONS ?
Mark DeVries  - Business Application Manager
Vaisala Inc
Mark.devries@Vaisala.com

Cell 720.299.6380

Bret Hodne
Bret Hodne Inc…..
515-657-3487

Laura Fay
Senior Research Scientist 
Program Manager – Cold Climate Operations 
& Systems
laura.fay1@montana.edu
406-600-5777
https://westerntransportationinstitute.org/

mailto:Mark.devries@Vaisala.com
mailto:laura.fay1@montana.edu
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwesterntransportationinstitute.org%2F&data=05%7C02%7Cmark.devries%40VAISALA.COM%7C6ef79bb51f6b4e9b473208dc3c812e21%7C6d7393e041f54c2e9b124c2be5da5c57%7C0%7C0%7C638451772738300793%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=AcWduwTBBHWmmj3prKnven%2BVV1ZhWB5Ju9VdWB%2B1QmU%3D&reserved=0
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