EXECUTIVE SUMMARY: DEICER
EFFECTS AND MITIGATING MEASURES

This report andyzes the performance, environmenta effects, and economic costs of seven deicing
materids. sodium chloride (road sdt), CMA (cacium magnesum acetate), CMSB (a patented
product, Motech, containing principaly potassum chloride), CG-90 Surface Saver (a patented
corroson-inhibiting sdt), cacium chloride, Verglimit (a patented concrete road surface containing
cacium chloride pelets), and sand (an abrasive). The data for the anadyss of deicer performance are
derived from current literature. The environmental effects are derived from literature and from a
specid Great Lakes chloride loading model congtructed for this study. The economic cods are
derived from actual and estimated costs and the gpplication of depreciation rates tailored to Michigan.

Each deicing materid has benefits, cogts, and effects, and the sdection of which materid(s) to use
depends on the Stuation. For instance, sodium chloride is an effective deicer, it can be used at low
temperatures, its cost is relaively low, but it is more corrosive than the other deicers evauated and
therefore is most appropriate where corrosion is not the major concern; dthough the various deicers
cause differing levels of corrosion, effects can be minimized through design and materid modifica
tions to both road sructures and vehicles. Chapter 5 of this report includes a grid displaying the
relative performance (including protection againgt corrosion), effectiveness, and cods of each.

Current deicing use in Michigan has not resulted in any documented widespread adverse effects on
the gat€'s natural environment. Undesirable effects are mogt likely to occur adjacent to heavily
traveled roads (where deicers are gpplied in the highest quantities). The design of a roadway’s
drainage system affects the dispersa of a deicing materid; for example, impervious sorm drains can
trangport concentrated deicers directly to sendtive environments.

The deicer market congtantly is changing. Pricesrise and fal, new products are developed, and more
is learned about the application and effects of products currently in use. To meet winter maintenance
needs as efficiently, effectivdly, and with as little adverse impact as possble, the Michigan
Department of Trangportation (MDOT)—and other deicer users-should congtantly monitor the
market. If substantial changes in the types and quantities of deicing materiads are contemplated, the
environmental and economic effects of the changes must be evauated.

CORROSION

As the use of deicers, particularly road sdt, increased in the 1950s and 1960s, their corrosive effects
on automobiles and the highway infrastructure escalated. To combat this vulnerability to corrosion,
ggnificant changes have been made in design, manufacturing processes, and materids used in the
production of vehicles and in the congtruction of bridges and roads. Corroson of cars has been
reduced subgtantidly in recent years; indusiry wide, the manufacturers god is to prevent surface rust
for a least five years and perforations for a least ten years on new vehicles.
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While older and low-maintenance bridges are very susceptible to the effects of corroson, newer
bridges and roadways are better protected. Thicker, denser concrete overlays, waterproof mem-
branes, coated reinforcing stedl, and cathodic protection are used to reduce maintenance costs and
to dow corrosion.

Despite their being more expensive to purchase and apply than the road sdt needed to achieve the
same deicing reaults, in some Stuations the use of less-corrosve materids may be a cod-effective
way to reduce corroson. Since vehicle manufacturers now build corroson inhibitorsand ther
cogt-into the price of each vehicle, the generd use by the MDOT of the higher-cost but less-
corrosive deicers cannot be judtified on the bass of reduced vehicle corroson done, but their
sdective use-on bridges and/or certain dretches of roadway-may be very practical.

ENVIRONMENT

None of the deicers evaluated in this report poses widespread adverse environmenta thrests, their

potentid impacts are very ste specific. For example, the effects of deicers containing chloride sats
(sodium chloride, cacium chloride, CG-90 Surface Saver, Verglimit, and CMS-B) are smilar, but
the extent of a deicer’s impact depends on its concentration when it reaches the environment. Calcium
magnesum acetate can have negative impacts different from those of chloride sdts. Although sand,

which is not a chemicd, has few adverse environmental effects, in certain Studtions it too can cause
problems. A grid directing the reader to discusson in the text of the various environmentd effects
of each deicer is included in chapter 5.

In Michigan lakes, streams, rivers, and even in the Great Lakes, current chloride levels are in part
attributable to the use of road salt as a deicing materia. However, the fact that there are measurable
increases in the chloride concentrations in these bodies, a least on a seasona bass, does not
necessarily mean there are widespread negative environmental impacts. Literature and other
information on chlorides indicate that except for isolated ingances in creeks, sreams, and relaivey
amdl lakes, the gpplication of road sdt as a deicer is not likely to result in Sgnificant direct impacts
on aguatic biota. A model congtructed for this sudy (described in chapter 4) finds that even under
a “worgt case scenario,” chloride concentrations in the Great Lakes will reach equilibrium (uniform
digribution) at levels far below that toxic to aguatic organisms. Deicing components other than
chloride are not found to be increasing in lakes and streams, and any adverse impacts from their
increased use mogt likely will occur near the place of agpplication, where concentration is highest.

In small water bodies, the biochemica oxygen demand associated with the decomposition of CMA

has the potentid to deplete dissolved oxygen to leves that impair the surviva ofbeneficid organiams.

In smdl lakes with low water exchange, deicers containing chlorides can cause dendity drdification;

if severe, this can prevent normd lake overturn, required to maintain dissolved oxygen leves. In
dreams, during spring thaw levels of chlorides may surge temporarily and reach levels toxic to
aquatic biota; such surges are difficult to document because they are only temporary. These impacts
of CMA and chloride compounds are most likely to occur in areas of high deicer use, where roadway
runoff is channded directly to smdl water bodies Modifying drainage desgn and diverting runoff
to less sengdtive areas can minimize these effects on smal water bodies.
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Insofar as soils are concerned, laboratory tests find that many deicing components have the potentia
to release heavy metas from soils, which then migrate to surface and groundwater. No field evidence
is found indicating that heavy metds in either groundwater or surface water bodies have increased
because of the application of deicers. The potentia for such contamination is highest where the soil
dready contains high levels of heavy metds and where the concentration of deicers is the greatest.
Further study is needed.

Terredtrid vegetation is relatively tolerant of deicers. Grasses and shrubs generdly are more tolerant
than trees to the chlorides contained in many deicing materids. Certain sdt-intolerant tree species
within 50 feet of roadways show damage attributable to road sat spray/splash or root uptake;
individua trees are threatened, but not forests. Damage to individua trees represents an economic

loss to landowners when vaduable, sdt-sengtive native species (i.e, sugar maple) and commercidly
cultivated trees adjacent to roadways are affected. Vegetation damage, in generd, is observed most
frequently in urban areas where deicer use is heaviedt, trees are closer to the roadway, and plants dso

are exposed to other environmental stresses. The sdlection of sdt-tolerant tree and shrub species for

roadsde plantings will minimize the deicing effects on roadsde vegetation.

Other sengtive vegetation areas are vauable naturd or managed plant communities, i.e,, arboretums,

horticultura gardens, and naturd areas, which may contain species senstive to chloride. If such areas
are affected, dternative deicing materials may need to be used on adjacent roadways.

Endangered and threatened species and the habitat on which they depend for surviva can be adversdy
affected by the use of certain deicers. The Michigan Department of Natura Resources (MDNR)
Natural Festures Inventory can provide information on known critical habitat for endangered and
threatened species within 50 feet of state roadways. The likelihood of sgnificant deicer impacts is
great for endangered and threstened species. Many dready are under sgnificant stress and/or have
very limited habitat available. Alternative road deicing materids can be goplied where the potentia
for impacts to specific endangered or threstened species is high.

Groundwater and vulnerable aquifers can be affected by any materid applied or spilled on the land,
including deicing materids. Generdly, the deicing materids are diluted by the time they reach
groundwater, or they are diluted by the groundwater to the point that concentrations do not exceed
chloride drinking water standards. However, sodium is a primary component of road sdt, and
relatively smdl increases of sodium in drinking water may affect people with hypertension; therefore,
wedlls that are recharged by rainfal or snowmelt and are close to roadways subject to heavy deicer
gpplication can be affected.

In the lagt 30 years, other dtates-including Maine, New Hampshire, and Massachusetts-have had

gpecific problems with eevated sodium and chloride levels in private and public wells, attributed to

road deicing practices. In areas where problems have been identified, road salt gpplication has been
reduced and dternative deicers such as CMA used to minimize the impacts of sodium and chloride
on groundwater.
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A ggnificant amount of groundwater contamination attributable to deicers has been due to road st
dstorage practices. Large quantities of uncovered and uncontained road sdt can lead to high
concentrations of sodium and chloride running off and infiltrating groundwater and surface weters.
Most MDOT road sdt now is stored in covered storage sheds, and the materia is loaded into trucks
in contained areas. Loading areas are bermed, and effluent is collected and directed to sanitary
sysems or collection lagoons, which are periodicaly pumped. The MDOT is driving continualy
to reach 100 percent compliance with the sdt storage requirements of the MDNR.

Although high levels of sdt contamination from roadway gpplication have been documented in only

a few casss in Michigan, the vulnerability of certain individud, indudrid, and municipa water
supplies to potential contamination warrants systematic monitoring at representative locations,
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