
Chlorides in Winter 
Maintenance – An International 

Perspective
Highlights of the Transportation Research Board workshop on winter 

maintenance and the environment

Held on January 13, 2019



• Provides innovative, research-based solutions to improve transportation. 

• Manages transportation research by producing publications and online 
resources. 

• Convenes experts that help to develop solutions to problems and issues 
facing transportation professionals. 

• Provides advice through its policy studies that tackle complex and often 
controversial issues of national significance.



Workshop on Environmental Issues in Winter 
Maintenance

• Discussion with attendees from around the world
• What are their concerns?

• Have they already solved a problem that I’m struggling with?

• How can we make win-win changes – now and future?

• How can products/services be more helpful?

• Where is research and development most needed?
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Promising practices, new research 
Laura Fay, Montana State University, Western Transportation 
Institute

Workshop
Outline

State of winter maintenance and overarching issues from 
winter maintenance and environmental perspectives

Wilf Nixon, Salt Institute
Dave Evans, Virginia Department of Environmental Quality

Moving forward, making changes in large and small agencies
Caleb Dobbins, New Hampshire DOT
Phill Sexton, Consultant at WIT Advisers



Key Themes

• Examples of effective and green practices abound – but are 
commonly under-adopted



Implementing Excellent Practices

Some examples of practice that are 
being implemented in response to 
environmental regulations around 

the US…

Collected by:
Wilf Nixon, Ph.D., P.E.
VP Science and the Environment
Salt Institute



Storage

✓Good housekeeping policies must be 
implemented at salt piles

✓All salt will be stored on an 
impermeable pad

✓Pads must be constructed to avoid 
drainage onto the pad, and a 
collection point must be constructed 
for drainage 

✓Salt piles shall be covered at all times 
except when in active use, unless 
stored indoors 

NH DOT



Application

✓Road salt will be pre-wetted before use

✓Equipment will be purchased and utilized 
to measure the pavement temperature 

✓All salt spreading equipment must be 
calibrated at least annually. Records of the 
calibration results must be maintained

✓Develop and implement a protocol to vary 
the salt application rate based on 
pavement temperature, existing weather 
conditions, and forecasted weather 
conditions 

NH DOT



Policy

✓Salt quantity used and storm conditions 
will be tracked during each storm and 
recorded

✓A plan must be developed for 
implementation of anti-icing.  The plan 
should consider increased use of liquids

✓Employees must undergo annual training 
in best practices in the use of road salt

NH DOT



Performance Measurement

✓Any contractors will be expected to comply with the 
permittee’s own EMPs and training programs

✓Equipment to measure the pavement temperature will be 
installed on the winter maintenance fleet for a sufficient 
number of vehicles to adjust application rates for the most 
efficient levels.  

✓A method must be developed to determine whether each 
truck in the fleet applied salt at the recommended rate, 
why any variations occurred, and ensure that a variation 
occurs only when strictly necessary



Shade Removal- Before / After -- NH DOT



Other NH DOT Efforts



Flexible 
Plow 
Blades

The more you can 
mechanically 

remove, the less 
that must be 
chemically 
removed!



Key Themes

• Chloride reduction, budget, and safety are not necessarily at odds.







Winter Severity vs. Salt Usage – NH DOT



Salt Reduction Due to Best Practices – NH DOT

Derry- Patrol Shed 528

FY Average WI
Salt Usage-Total 

Tons Salt Usage-Tons/LM

Predicted 

Usage/LM
% Diff/LM

2008 -33.89 3480 33.7 37.8 -10.8%

2009 -27.41 2584 25.0 31.8 -21.3%

2010 -15.87 1921 18.6 21.2 -12.0%

2011 -23.57 2041 19.8 28.3 -30.0%

2012 -6.05 1135 10.6 12.1 -12.3%

2013 -25.71 2442 22.0 30.2 -27.2%

2014 -27.82 2767 24.1 32.2 -25.2%

2015 -28.88 2651 22.3 33.2 -32.7%

2016 -5.00 1741 14.2 11.1 27.8%

2017 -24.27 3395 26.8 28.9 -7.2%

2018 -26.42 2953 22.4 30.9 -27.6%



Key Findings

• We need to be better at helping all of the winter community with our 
research and outreach efforts







Engaging a Very Broad Set of Stakeholders – the VA 
DEQ Experience

44%

21%

7%
3%

4%

5%

1% 7%
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7%

Stakeholder Advisory Committee Members (73)

MS4
Environmental Groups
Commissions/Other Government
Universities
Business/Property Managers
HOAs
Miscellaneous
Water Purveyors
Public Safety
Winter Maintenance Service Providers

• Many see winter salt as a road maintenance issue, much more 
to it…. 

• Involves variety of public and private parties 



Key Themes

• The biggest barriers do not seem to be technological ones but rather 
in managing/sparking change 



Avoiding Perception of Reduced Public Safety – the VA 
DEQ Experience

• Acknowledge public safety is top 
priority

• Review Levels of Service
• Recognize that telecommuting is 

not always an option
• “Optimizing” salt -- reduce salt 

and costs while achieving safety 
and accessibility goals



• Salt use can be reduced 
from previous levels

• Maintenance 
personnel must 
understand that the 
only way to achieve 
this goal is thru their 
actions and 
commitment

Conclusions from NH DOT



How Do We Encourage More Champions?

• Top down support!

• Listen to what folks on the 
ground need/want, and let them 
make it happen!

• Talk about it
• Present at conferences

• Write an article (APWA reporter, 
Roads and Bridges, etc.)

• Make the information available

Laura Fay
@WTIruralmatters



Now What?  How Is Our Committee to 
Respond?

• Promote particularly effective 
programs/methods at a national level

• Reach out to new stakeholders

• Call for research in improving effective 
& green WM practices



Thanks for Listening
Questions/Comments?

Tina Greenfield

Iowa DOT Road Weather Coordinator

Chair, TRB Winter Maintenance Committee

Tina.greenfield@iowadot.us


