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We will cover:

»Water Quality Impacts of Road Salt in Dane County

»Water Qualtiy Impacts of Road Salt in Milwaukee
County

| »Road Salt Impacts Across the Nation

»Recommendations for Reducing Road Salt Use in Dane
County

»Madison Road Salt Reduction Ordinance
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Lake Mendota — Madison Wisconsin



Due to growing
environmental concerns, the
City Streets Division was
directed by the Common
Council to reduce the
amount of road salt used for
winter maintenance in the
Lake Wingra watershed

- starting in the winter of
- 1972-1973. |
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Reduce Salt Use
By 50% -
Limited Salt on
Residential
Streets. Extend to
Entire City In
1977
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Salt Use Per Mile of Maintained
Street in Madison, Wisconsin

Tons/Mile

i: | Reduced salting residential streets — 50% Goal
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Comparison of Chloride Added to Lake Wingra to
Amount of Chloride in Lake Wingra

Tons of NaCl
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Reasons for Growing Use of Road
Salt

>»Increase in ice and snow removal
events i maybe

»P Repeat applicati or
the publicdbs demand
pavement have fueled this increase.
Undoubtedly, the pul
expectations for clear roadways

must be lowered if any salt
reduction goal @i s t

»>"Over time, our level of service has

1) Road Salt Report i 2008-09 probably crept up,” Michael Sproul said
Prepared by Rick Wenta, Kirsti Sorsa, Glenn Hyland, and .

Tommye Schneider, Public Health (DOT) But he said road departments
IS (DI iy are under pressure from motorists who

2 February 2010 .
demand that highways be free of snow

and ice.



Fate of Road Salt

Application of road salt

Resuspen Spr r splashed ; Drains to lake or
esuspended gs prayed o splas Infiltrates into a o lake o
dust by traffic; on roadside : stream via ditch,
: : soil and groundwater ;
transported by wind vegetation culvert, or pipe
| IMPACTS. ' IMPACTS: IMPACTS. ' | IMPACTS:
| vegetation, soil, | . vegetation, soil, | wetlands,
vegetation s , A
drinking water aquatic life

\_ groundwater, etc. /
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Chloride in the Madison-Area Lakes:
The Yahara Chain — WDNR Chronic = 395 mg/I
and Acute = 757 mg/l Chloride
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High chloride levels in surface waters
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Chioride conc (mg/L)
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Exceeds average 7-day
LDg, for 17 kinds of
aquatic organisms

WDNR NR 105 Acute Toxicity Level (757 mg/L)

WDNR NR 105 Chronic Toxicity Level (395 mg/L) _

Lake Mendota (near Spring Harbor Odana Hills Pond (Jan 2005)
stormsewer outfall, Feb 2003)




U Bay Creek

U Bay Creek

U Bay Creek

West Towne

0
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mg/L Chloride

M 395 mg/LChloride

M Exceedence

Lathrop, R.C. June 1988. Chloride and
Sodium Trends in the Yahara Lakes.
Bureau of Research-Wisconsin
Department of Natural Resources.




Chloride Levels, mg/l in Interstitial and
Lake Water for Lake Wingra - 1972
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Chloride in Madison Drinking

Water Supply Wells
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Sodium in Madison Drinking
Water Supply Wells

0 20 mg/L = U.S. EPA Drinking water #14
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Chloride Concentration (mg/L)

Chloride Concentration (1999) as a Function of
Well Casing Depth
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|l n addition to the
increased salt use, taxpayer's pocketbooks
will also be affected if new wells are
needed to replace those with unsafe
chloride levels. The Madison Water Utility
estimate for the cost of installing a new
municipal well is $3.25 million - a cost that
woul d be born by al

“Madi son’s groundwa
continue to show increasing trends in
sodium and chloride levels.

Groundwater moves slowly, so by the
time contamination is a concern, a

large volume of water has been

affected. Contaminant levels will

persist long after remedial action has

been taken."’”
environment al I mp a
| of wus.” Madi son



Road Salt: Widespread Aguatic Toxicity and Water-
Quality Impacts on Local, Regional, and National Scales
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Overview

USGS Research
Local impacts—> Milwaukee
Regional Impacts—> Southeast Wisconsin

National Impacts
17 metropolitan areas
212 monitoring sites



Local Study

Twelve impacted and one reference stream
6.3 mi2 to 707 mi?
0 to 100% urban land use

2007: Sampled once each during road salt
runoff

Wilson Park Creek in Milwaukee
Eleven years of deicing monitoring

Water chemistry, Aquatic toxicity



Local: 2007 Aquatic Toxicity Results
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Survival percentage

1996-2007: Wilson Park
Creek Aquatic Toxicity
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Cl vs Specific Conductance
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Specific Conductance (uS/cm)

Wilson Park Creek (highly urban)
Specific Conductance
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y7@®: Automated Water Quality
a8 Monitoring Station —
¥ Underwood Creek,
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Specific Conductance (uS/cm)

Regional: Specific Conductance
Monthly maximum from continuous monitoring

Full year High urban land use (2 sites)
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Regional: Specific Conductance
Monthly maximum from continuous monitoring

Full year Low-medium urban land use
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Regional: Specific Conductance
Warm-Weather Months
[] Low urban (4 sites)

B Medium urban (5 sites)
[] High urban (2 sites)
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Road salt influence by land use

Maximum specific conductance
from continuous monitoring

Maximum Specific Conductance
(uS/cm)
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National Road Salt Use

U.S. Annual Road Salt Sales
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National: Exceedances of EPA
Water Quality Criteria for CI

Chronic water Quality Criteria (230 mg/L)
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National: Exceedances of EPA
Water Quality Criteria for CI

Acute Water Quality Criteria (860 mg/L)
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USGS Study Conclusions

Locally: Milwaukee area
2007: Aquatic Toxicity was observed over multiple streams

1996-2007: Aquatic Toxicity was observed over multiple
years during runoff events

Elevated Cl concentrations occur over extended durations
Regionally: Green Bay, Milwaukee, Madison

Elevated CIl occurs throughout the region
great potential to impact aquatic toxicity
Severity of impact increases with urban land use
Road salt influence extends through warm-weather months

Nationally: Metropolitan areas

Results from the northern US indicate a likelihood of
widespread aquatic toxicity impact



Area of Impact

- Examples of impacts

Aquatic Life

Mortality, low growth, poor reproductive behavior.

Human health

Hypertension (excess sodium in drinking water)
Cyanide release from ferrocyanide additives

Infrastructure Corrosion of bridges, etc.
: Osmotic imbalance
Vegetation . . :
Increase in invasive species - wetlands
: Inhibition of soil bacteria
Soill

Changes in soil chemistry and loss of sail fertility




i What Is a reasonable

- first step to Reduce

L. Road Salt Use Without
g Compromising Public

—

. Safety?




Low Flow Control
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Goal to Prepare Report ~ Madison
! BRI Eue .« Commission on
* for Reducing Salt Use in %~ the Environment
. the City of Madison — s “formed the Road
Review 1972 Goals of City 2 { Salt Reduction

- Council & Subcommittee -

February 2005
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The Municipal Low Salt Diet:

Getting Our Rivers off Salt

Jennifer Hounsell
RiverSides Program Director
March 19, 2004

o
*®

RiverSides

Where Water Quality Begin
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Increased salinization of fresh water in the
northeastern United States
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http://www.cityofmadison.com/engineering/stormwater/saltreportref.pdf
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City of Madison Road Salt
Report — 2002-2003
Prepared by John
Hausbeck, Kirsti Sorsa,
and Tommye Schneider,

Input From City
Staff — City Traffic
Department

Madison Department of
Public Health
15 December 2003

Table 1. Madison Street
Division Salt/Sand Usage — S
1972-73 Season to 2002-03 —

Table 4. Semi-annual
Chloride Levels (mg/L) in
Natural Springs

Table 3. Sodium and
Chloride History, Selected _
Madison Water Utility Deep ~Table 5. Yearly Chloride

Wells 1975-2002 Values (mg/L) - Madison
Area Lakes



Goals for COE
Road Salt
Reduction Sub-
Committee

_,fj‘ ‘/:{: g \‘\-\ . ‘(’
County Court House

ldentify Amount of Salt Use

Review current practices in and outside of
Madison

Discuss environmental impacts
Consider potential management options
Present results to City of Madison and others



Road Salt Use in Dane County —
2009 (Madison Salt Report)

Town of
Windsor, 670

City of Middleton,
1,346




Private Applicators Use Almost the Same
Amount of Salt on Parking Lots as the City
uses on City Streets

Assumptions: 0.14 tons\acre x 3200 acres x 20 events = 9000 tons
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Report of the Salt Use Subcommittee to the
Commission on the Environment on Road
Salt Use and Recommendations

- Completed December 11, 2006

Expect Recommendations to Reduce Salt
Use By About 20 to 30 Percent without
compromising safety.

Salt Use Subcommittee Presented Findings to The
Commission on the Environment.

Present Findings to Other City Committees, Such As,
Public Works and Water Utility Board.



What Happened Next?

Approved by Water Utility Board, BUT other
committees and City Engineering would not approve
recommendations without Dane County accepting the
recommendations.

Presented Slightly Modified Recommendations to
County Public Works and County Lakes and
Watershed Commission.

Lakes and Watershed Commission Has Approved
Recommendations — January 2008

County Public Works is Working on
Recommendations



Types of Recommendations for Dane County

- Reduce salt use by increasing efficiency,

Efficient application decreasing waste

Provide training and incentives for efficient
application

Create realistic public expectations

Education &
motivation

How much is used, how efficiently and effectively?
What are health, safety, and ecological impacts?
What levels of salt are ecologically sustainable?
What are viable alternatives to salt?

More information




Efficient
Application
Recommendations
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Implement GPS to
»Install on-board track trucks.
Infrared pavement\air
temperature sensors on
all vehicles.
»Increase number of
vehicles with anti-icing
(2 In county now).

Create Task Force to
review accuracy of
weather forecasting
— assistance from
WisDOT and others.



Education and Motivation

1. Create Task Force to
develop county-wide:

a. Training for Plow
Drivers

b. Advisory alert program
for weather and road
conditions

2. Utilize existing outreach
channels to:

Make the Connection!

a. Educate public
b. Reach home owners

c. Educate private
applicators




More Information
Recommendations

Madison & County Demonstrate Anti-icing.
County Track Public and Private Salt Use.

Sponsor Projects to Monitor and Model
Future Environmental and Financial Impact
of Salt Use.

Develop Plan for Using Salt Alternatives.
Create Process for New Policies and Regs.

Annual Report to County Lakes and
Watershed Commission



Parking Lot &
| Sidewalk
-Wi;_nter Maimenance
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-October 30", 2007 -
7:30-Noon

City of Madison-
Engineering Service Building
1600 Emil Street
Madison, Wi

Fortin
Consulting Inc.
of Minnesota

I Current City of

Madison Actions

»Reduced salt content in sand
»Agreed to a demonstration project
for using pre-wetting/anti-icing
technology (brine)

»Hosted two training courses for
private applicators

»Considering a certification program
»Added temperature probes in more
vehicles

»New ordinance recently passed with
Intention to reduce road salt usage




J Madison Salt Reduction

=
e

Reduce content of
sand to 5%

Consider installing
on board temp
Sensors.

Reqgulate private
commercial
application & require
annual compliance
reporting

Ordinance

Conduct extensive
monitoring

Work with USGS to
model future levels

Consider having
driver alert program

Continue annual salt
report

Request Dane Cty
do surveys & work
with all cities.



What Do We Have to Do In Future?

. Keep working with
Committees, such
as Lakes and
Watershed
Commission.

. Work with city &
county staff

. Try to find money
for research.

. Keep promoting
education



More Future — Look for Alternatives

MgCl, (Magnesium Chloride) —often used to wet NaCl

crystals to increase adherence to road and reduce melting points.
Corrosive. Higher cost.

CaCl, (Calcium Chloride) —Powerful deicer but

extremely corrosive. Sometimes used incorrectly to open storm
drains. Higher cost.

CMA (Calcium Magnesium Acetate) —Liquid CMA s
used mainly on automated bridge deicing systems. Non-corrosive,
biodegradable. Sometimes added to sodium chloride as a
corrosion inhibiter. Alternative for areas where chloride use must
be limited. Higher cost.

KAc (Potassium Acetate) —Used on automated bridge

deicing systems. Use for anti-icing, deicing and prewetting. Non-
corrosive, biodegradable. Alternative for areas where chloride use
must be limited. Higher cost.



We Can Buy Some Time - But In the
Longterm Need to Find Alternatives
and Adjust Public Expectations
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Beet Juice Added to Brine



gte  Questions?

Roger Bannerman
WDNR

Steve Corsi
USGS

Jim Lorman
Edgewood College



Recommendations for...

Private (incl. general

Public works oublic)

Temp. sensors & pin-
point forecasts; pre-
wetting; anti-icing;
GPS/AVL (#1-3, 5, 6b)

Efficient application

Public outreach &
education; voluntary
training (# 7)

Education & Training; uniform driving
motivation alert (#6a, 6d)

Demo programs; track salt use; modeling research;
More information assess needs for policy changes

(#4, 6¢, 8, 9, 10, 11)




Short term considerations

Reviewed current practices for reducing applications and
maintaining safety

Roadway Weather Information Systems
Local weather forecasts
Realtime pavement and air temperature sensors
Ground Speed Salt Application Controllers
Onboard infrared pavement/air temperature sensors
Calibrate application equipment: private and public applicators
Prewetting and anti-icing
Salt Brine Production system
Spread brine before storms to reduce adhesion or to serve as anti-
icer
Reduce salt content in sand (from 20% to 5%)
Applicator training
Municipal
Private
Improve tracking and reporting
Public as well as private applicators



Long Term Considerations

Develop ordinance for regulating salt use
Private as well as public
Demonstration projects for alternative deicers

Ground- and surface-water modeling
Projected future road salt impacts

Realistic public expectations



