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Winter Best Practices
1. Overview
2. Why and citizen engagement
3. Inventory, training and BMPs
4. Funding & upcoming 

opportunities
5. Questions and answers



What can 
municipalities 
do to better 
manage road 
salt? 

7 year-old respondent
NJDEP Earth Day 50th Celebration – April 2022



Winter Best Practices to Reduce Road Salt Impacts added
& Municipal Water Story updated

Learn more on the Program Updates page 
https://www.sustainablejersey.com/actions/program-updates/





Application 
Methods How it Works

Solid 
Salts

Liquid 
Brine

Sodium 
chloride

Calcium 
chloride

Magnesium 
chloride

Lowers the 
freezing point 
of snow and 

ice

Types of Road Salt

What is Road Salt anyway?



How We Use Road Salt

Source: Road Salt Use in the United States, 
https://www.sciencedaily.com/releases/2021/12/211209124519.htm

Ph
ot

o:
 JE

M
S

Ph
ot

o:
 D

an
 G

le
ite

r

Ph
ot

o:
 T

he
 D

ai
ly

 G
az

et
te

Ph
ot

o:
 D

riv
eC

o 
C

D
L 

Le
ar

ni
ng

 
C

en
te

r

Emergencies

Commuting

Shipping

Pizza

https://onlinepubs.trb.org/onlinepubs/sr/sr235/017-030.pdf
https://www.sciencedaily.com/releases/2021/12/211209124519.htm
https://www.jems.com/operations/patient-transport-in-times-of-crisis/
https://www.pennlive.com/news/2020/12/multiple-crashes-slow-central-pa-traffic-during-snowstorm.html
https://dailygazette.com/2014/01/02/0102_sidebar/
https://www.driveco.org/blog/6-tips-for-safe-winter-trucking/


Where does Road Salt end up?

Plants and Soils Groundwater Streams and Lakes

Ph ot o: Alp in e  Tre e  NJ Ph ot o: Ch e s a pe a ke  
St orm wa t e r

Groundwater

https://alpinetreenj.com/avoid-winter-salt-damage/
https://chesapeakestormwater.net/winter-road-salt-and-the-chesapeake-bay/


Salt and Freshwater Life
LETHAL EFFECTS 
Above 860 mg/l chloride

• Sa lt  c a n  re a c h  t oxic  le ve ls  
a n d  re s u lt  in  acute mortality

Fis h  kill in  La ke  Va ru n a , 
Ga it h e rs bu rg , MD du e  t o h igh  
c h lor ide , Sou rc e : Ka rl Va n  
Ne s t e / Mu ddy Bra n c h  Allia n c e

Ph ot o: Hin t z  & Re lye a (2 0 17)

SOME NON- LETHAL EFFECTS 
Above 50 mg/l chloride

• Ra in bow t rou t  h a t c h lin gs  30% 
smaller in  s a lt y wa t e r  (Hin t z & Re lye a , 
2 0 17)

• Ripa r ia n  wood  frogs  b ir t h  more males 
than females (La m be rt , St ole r , Sm ylie , Re lye a  
& Ske lly, 2 0 16 )

https://dcist.com/story/21/03/12/is-road-salt-killing-fish-in-gaithersburg/
https://doi.org/10.1016/j.envpol.2017.01.040
https://doi.org/10.1016/j.envpol.2017.01.040
https://doi.org/10.1139/cjfas-2016-0324


Salt and Lake Stratification

• Low DO c on d it ion s  c a n  le a c h  
n u t r ie n t s  from  s e d im e n t  a t  
t h e  bot t om  of t h e  la ke

• Nu t r ie n t s  fe e d  ba c t e r ia  a n d  
a lga l b loom s , wh ic h  c on s u m e  
e ve n  m ore  DO

Sa lt y Wa t e r  is  De n s e r  t h a n  Fre s h wa t e r

Photo Source: NJDEP

• Saltier water sinks to the bottom of 
a lake, where it is too heavy to mix 
with the oxygenated freshwater on 
top

• This prevents seasonal mixing so 
the water at the bottom of the lake 
loses dissolved oxygen (DO)

https://www.nj.gov/dep/hab/alert-tiers-signs.html


Salt Contaminates Drinking Water

• Salt doesn’t “go away” a n d  is  
n ot  re m ove d  by t ra d it ion a l 
wa t e r  t re a t m e n t  p la n t s

• Salt is corrosive a n d  c a n  le a c h  
le a d  a n d  c oppe r  from  p ipe s  
(s e e  Flin t , MI)

a n d  c a n  le a c h  le a d  from  d rin kin g  wa t e r  in fra s t ru c t u re

Gra ph ic : Vox Vis u a l Gu ide  t o Le a d  Pois on in g

https://www.vox.com/2016/2/19/10972256/the-visual-guide-to-lead-poisoning


He lp  u s  t o  m on it or  t h e  im pa c t s  of  Road Salt
wit h  you r  pa r t ic ipa t ion  in

New Jersey Salt Watch

+5 points toward 
Sustainable Jersey action!

A crowdsourced community - based water monitoring 
program hosted by the New Jersey Watershed Watch 

Network



Getting Started with NJ Salt Watch
1. Choose freshwater stream or lake site to monitor
2. Sign up for your free Salt Watch test kit at 

www.njwatershedwatch.org/saltwatch
3 . Re c e ive  you r  Sa lt  Wa t c h  t e s t  kit  in  t h e  m a il
4 . Re t u rn  t o  you r  s it e (s ) 4 - 6  t im e s  be fore  t h e  e n d  of  April 

t o  c on du c t  a  c h lor ide  t e s t  wit h  you r  t e s t  s t r ip s
• Preferably before and after a winter storm event!

5 . Up loa d  da t a  t o  Cle a n  Wa t e r  Hu b  a ft e r  e a c h  vis it

http://www.njwatershedwatch.org/saltwatch


Rin s e  s a m plin g  c on t a in e r  a n d  
c olle c t  a  wa t e r  s a m ple .

Dip  t h e  c h lor ide  t e s t  s t r ip  in t o  t h e  
wa t e r  u n t il t h e  t op  s t r ip  t u rn s  
b la c k.

NJ Salt Watch Chloride Testing

Photo Credit: Samantha Pfeffer, NJWAP 2021
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Field Measurements



Reading Test Strips with Calibration Tables
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Com pa re  re s u lt  t o  t h e  c a lib ra t ion  
t a b le  t o  f in d  t h e  c h lor ide  
m e a s u re m e n t .

Con firm  t h e  lot  n u m be r  
a n d  e xp ira t ion  da t e .

NJ Salt Watch Chloride Testing



Submitting your Data to Clean Water Hub
1. Sign up for an account with the Clean 

Water Hub a t  
www.c le a n wa t e rh u b .org / s a lt wa t c h

2 . Se t  u p  you r  m on it or in g  s it e s
• Provide  Sit e  Na m e , Wa t e rbody Na m e , Sit e  

De s c r ip t ion , La t it u de / Lon g it u de
3 . Su bm it  Sa lt  Wa t c h  da t a

• In c lu d in g  Da t e , Re c e n t  Pre c ip it a t ion , Te s t  
St r ip  Re a d in g , Ch lor ide  c on c e n t ra t ion , Te s t  
s t r ip  e xp ira t ion  da t e  a n d  lot  n u m be r

NJ Salt Watch Chloride Testing

http://www.cleanwaterhub.org/saltwatch


What Happens with the Data
• Ou r Ne w J e rs e y da t a  is  c om bin e d  wit h  a  

n a t ion a l da t a  s e t  in  t h e  Cle a n  Wa t e r  Hu b

• We ’re  a s s e s s in g  h ow we ll Ne w J e rs e y 
s u bwa t e rs h e ds  m e e t  wa t e r  qu a lit y 
s t a n da rds

Clean Water Hub Data Map     
2 0 2 3  in  Ne w J e rs e y, s o fa r

• Municipalities, like yours, 
will share your data with 
your community!



Winter Best Practices to Reduce Road Salt Impacts
Deborah  Kratzer
Environmental Specialist at New Jersey Department of Environmental Protection, in the 
Division of Water Monitoring, Standards and Pesticide Control

Outline
1. Background
2. Requirements: MS4 
3. How to Complete the Action

○ Who should lead
○ What to do
○ Submission Spreadsheet



Background: Surface Water Quality Impairments

● NJDEP is required by the Clean Water Act to 
assess water quality every 2 years 

● Exceedances of chloride and TDS standards 
for aquatic life and public water supply 
beginning in 2002

● Increasing # exceedances over time
● Most occurring in winter months
● 2020 303(d) list of impaired water bodies

○ 39 subwatersheds are impaired for TDS
○ 8 subwatersheds are impaired for 

chloride

Source: https://www.state.nj.us/dep/wms/bears/assessment.htm

https://www.state.nj.us/dep/wms/bears/assessment.htm


Background: Surface Water Quality Impairments

● 129 municipalities at least partially 
contain an impaired waterbody

● Many other water bodies show an 
increasing trend toward higher levels of 
TDS and/or chloride, even when data 
doesn’t show that standards are being 
exceeded.

Source: https://www.state.nj.us/dep/wms/bears/assessment.htm

https://www.state.nj.us/dep/wms/bears/assessment.htm


Background: Is our road salt use 
sustainable?

People/Equity

Benefits

·Avoided accidents (traffic & 
falls)
·Allows emergency services, 
commerce, and work
·Convenience (service 
improvement)

Costs

·Human health
·Social inequality
·Water treatment

Planet/Environment

Benefits

·Fewer accidents = less fluid leakage 
and fewer car repairs needed

Costs

·Greenhouse gas emissions
·Water and air pollution
·Soil and vegetation deterioration
·Wildlife habitat degradation
·Energy usage
·Liquid effluent
·Solid waste disposal
·Toxics mobilization

Prosperity/Economic

Benefits

·Jobs

Costs

·Mining & manufacture
·Storage & transporting salt
·Implementation (spreading deicer)(Labor, 
materials, equipment/vehicles)
·Corrosion of infrastructure & vehicles



Background: Definitions of Snow and Ice Control Practices
● Anti-icing

○ *BEFORE A STORM* 
○ proactive applications of a chemical freezing-point depressant
○ prevents the bond between surfaces and snow and ice 
○ usually liquid brine, most efficient, and is well suited to busy roads
○ anti-icing with solid or pre-wetted materials ok for low speed limits and low use
○ Disadvantage: initial expense of new equipment

● Deicing
○ *DURING or AFTER A STORM*
○ frequently leads to a compacted snow layer (pack) that is tightly bonded to the pavement
○ suitable for lower priority service levels that preclude preventive operations
○ Disadvantages: less effective, less safety, requires much more salt than anti-icing

● Mechanical Removal
○ plowing, shoveling, blowing 
○ doesn’t use any chemicals 

Source: Minnesota Snow and Ice Control Handbook for Snowplow Operators

https://cts-d8resmod-prd.oit.umn.edu/pdf/mndot-2022ric01.pdf


Requirements: Overview of NJDEP 
Regulations Related to Road Salt

Municipal Stormwater Regulation Program 
● https://dep.nj.gov/njpdes-stormwater/municipal-stormwater-regulation-

program/ 
● Good housekeeping

● Flows from washing equipment and vehicles used in the application of salt and 
de-icing materials 

● Salt Handling 
● Bulk Liquid Storage 

● Salt Storage
● Permanent storage with roof, walls, floor
● Privately-Owned Salt Storage Ordinance 

● Street sweeping 
● Cleaning up excess salt 72 hours after storms 
● Annual Employee Training 

Emergency Snow Removal and Disposal Policy 
● Example: Snow or melted snow may not be dumped or discharged in waterbodies, 

wetlands, near a public water supply well or reservoir, in sanitary landfills, or on 
top of stormwater basins or swales.

https://dep.nj.gov/njpdes-stormwater/municipal-stormwater-regulation-program/


How to Complete the Action: Who should lead and be 
involved with this action?

May include individuals representing some or all of the following:
● Green Team
● Municipal government representative
● Facilities/Maintenance Manager
● Department of Public Works (required)
● Environmental Commission
● Environmental Department
● Engineering Department
● Planning Department
● Road Salt Manager (likely already in the DPW)
● Stormwater Manager
● Health Department
● Police Dept.
● State and County DOTs



How to Complete the Action: What to Do
Activity What to Do Points

Participate in New Jersey Salt 
Watch Study

Monitor for one winter season. Present results and 
analysis on road salt reduction with community 
members.

5

Workforce Training
Ensure municipal staff involved in road salt application 
receive best management practices training.

5

Create and submit road salt 
inventory

Monitor for one winter season. Present results and 
analysis on road salt reduction with community 
members

10

Implement a Winter Road 
Maintenance Best 
Management Practice (BMP)

Refer to Resource 2 for list of BMPs. 5

Maximum Awarded for this Action: 15



How to Document: 
NJ Salt Watch (5 
points)
Fill out spreadsheet 
● Salt Watch tab
● Fill in applicable green spaces
● Who participated
● Location(s) and results
● Brief narrative describing how 

results were shared

Refer to: 
● Salt Watch – NJ Watershed Watch 

Network
● Resource 1: Education and Outreach 

Resources
● Resource 3: Action Submission 

Spreadsheet

https://njwatershedwatch.org/road-salt/
https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_1_Education_and_Outreach_Resources.pdf
https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_3_Action_Submission_Spreadsheet.xlsx


How to Complete the Action: Workforce Training (5 points)
Ensure municipal staff involved in road salt application receive best management 
practices training.

In-Person
• Rutgers Office of Continuing Professional Education - - Snow and Ice Removal 

for Municipalities and Public Grounds (typically held early November)
• Rutgers Center for Advanced Infrastructure & Transportation - Training & 

Events (search snow)
• American Public Works Association (APWA)* 

• APWA North American Snow Conference
• APWA Resource Center (search on terms such as snow or winter) 

Webinars, Videos, and Podcasts
• Minnesota Salt Symposium and Smart Salting Training
• New Hampshire - Green SnowPro Certification
• American Association of State Highway and Transportation Officials (AASHTO)

• Free online training: http://sicop.transportation.org/category/webinars/
• Podcast - SICOP Winter Ops: https://sicop.transportation.org/stwo/

• Clear Roads training for snow professionals (videos) https://clearroads.org/videos/ 

* APWA is members only, but public works employees are often members.

Refer to: Resource 1: 
Education and Outreach 
Resources

http://www.cpe.rutgers.edu/courses/current/al0236ca.html
https://cait.rutgers.edu/events/
https://snow.apwa.net/
https://resourcecenter.apwa.net/
https://www.pca.state.mn.us/business-with-us/smart-salting-training
https://www.des.nh.gov/land/roads/road-salt-reduction/green-snowpro-certification
http://sicop.transportation.org/category/webinars/
https://sicop.transportation.org/stwo/
https://clearroads.org/videos/
https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_1_Education_and_Outreach_Resources.pdf


How to Document: 
Workforce Training 
(5 points)
Fill out spreadsheet 
● Workforce training tab
● Fill in applicable green spaces
● Who was trained*
● What specific training did they 

complete

Refer to: 
● Resource 1: Education and 

Outreach Resources
● Resource 3: Action Submission 

Spreadsheet

*full names not necessary

https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_1_Education_and_Outreach_Resources.pdf
https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_3_Action_Submission_Spreadsheet.xlsx


How to Complete the Action: Inventory 
(10 points)

● 10 points because it’s the most important!
● we need information on practices to compare to 

improvements and to identify effective practices
● First: Affirm compliance with minimum MS4 

requirements
● Points for this task are awarded based on answering the 

questions, not on what the answers are.  
● Monitor for at least one winter season. 
● Present results and analysis on road salt reduction with 

community members
● Fill out spreadsheet 

Refer to: Resource 3: 
Action Submission 
Spreadsheet

https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_3_Action_Submission_Spreadsheet.xlsx


How to Document: 
Inventory (10 points)

Fill out spreadsheet 
● Inventory tab
● Affirm compliance with MS4 

requirements
● Answer questions about 

equipment, chemicals, 
practices

● waterbody & winter severity 
information

● brief narrative and 
recommendations

● Optional: per storm tracking 
tab

Refer to: 
● Resource 3: Action Submission 

Spreadsheet

https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_3_Action_Submission_Spreadsheet.xlsx


How to Complete the Action: Implement Winter 
Maintenance Best Management Practices (5 or 10 points)

A general list of BMPs is provided in Resource 2 - other BMPs may 
qualify

● Develop a Salt Reduction Plan 
● Invest in Alternative Technologies (e.g. brine mixing and 

application equipment)  
● Optimize Salt Application Rates (e.g. calibrate equipment 

and use automated controls)
● Improve Snow and Ice Removal Operations (e.g. route 

optimization, install snow fences)
● Minimize salt use in salt-sensitive areas 
● Enhance Pre-Storm Planning 
● Conduct Monitoring and Evaluation 
● Engage and Educate the Community (e.g. outreach)
● Municipal resolution to reduce road salt 

Refer to: Resource 2: Best 
Management Practices

https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_2_Best_Management_Practices.pdf


How to Document: 
BMPs (5 or 10 points)

Fill out spreadsheet 
● Implement BMPs tab
● What BMP was done?
● Brief comments on 

effectiveness and cost 
(savings, expenses)

● supporting files

Refer to: 
● Resource 2: Best 

Management Practices
● Resource 3: Action 

Submission Spreadsheet

https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_2_Best_Management_Practices.pdf
https://www.sustainablejersey.com/fileadmin/media/Actions_and_Certification/Actions/NaturalResources/Winter_Best_Practices_to_Reduce_Road_Salt/Resource_3_Action_Submission_Spreadsheet.xlsx


Enhanced Stormwater Management

https://thewatershed.org/the-watershed-
institute-releases-enhanced-stormwater-
management-model-ordinance/

https://gitoolkit.njfuture.org



Enhanced Stormwater Management
Webinar - online
Tuesday, February 6, 
2024
12:00pm to 1:00pm
Register: 
sustainablejersey.com/nc/
events/







Questions & Discussion
• Deborah Kratzer, Environmental Specialist, New Jersey Department 

of Environmental Protection, Division of Water Monitoring, 
Standards and Pesticide Control, deborah.kratzer@dep.nj.gov 

• Erin Stetz, Assistant Director of Science, The Watershed Institute, 
estretz@thewatershed.org

• Anne Heasly, Program Manager for Policy and Planning, 
heaslya@tcnj.edu



Thank You
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