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Environmental Concerns

Chiorides, acetates and sand/anrasives, placed
O pPavements during snew: and Ice: control
eperations, eventually end up 1 the natural
envirenment (Waternways, soils; Vegetation, air,
etc.).

The accumulatien ofi chiordes, acetates; and
Sand/alrasives; POSES HSKS o) aguatic
ecesystems, water quality, vegetation and
wildlife.




Preducts (e.g. Chemicals) used for Snew: &
Ice Control on Pavements, Sidewalks, etc.

lhe most common chemicall used IS seditm
chlerde (cemmon rock salt).

Other chemicals useadl elther alone or in
combInatien With sediun chierde Mmeiude
calcium chlerde; magnesium: chierde;, potassium
ACetate, calcium magnesium, acetate, urea,
agricultural preducts, ete.

Sand/Abrasives are not chemicals.




Chemicals, con't.

I the United States, approximately: 10:million
1ONRS off sediumr chioride Is used annually: (seurce
National-Research Council).

Studiesi have shoewn| that 55%) 6ff read: sailts end
UpI IR eur drainage systems and watenwvays. The
femaining 45 percent infiltrates throughi seils
INte groundwater aguifers.




Sand/Abrasives

The use of dry/ sand/abrasives fol snew: and Ice control, has
very littlervaluein providing 1asting frctien enhancement ane
they dernet melt snew/ice. There benefit Is Very tempaorary.

Sand/Abrasives- although not a chemical, sand/abrasives
ave a negative Iimpact on; the' envirenment.

An Oregen DO study founalthat S01te 90! percent of applied
samnd/abrasives remains In the envirenment: evenr after a
cleanupi (e.0. machine sWeeping, ete.).

Sand/Abrasiver Use contrbputes tor sedimentation|in streams,
air qualivy,, water guality:and Impacts fisih and ether aguatic
resources. It also contributes to air poliution.




What Can We Do Minimize our use of
Snow and Ice Control Chemicals and Materials?

Establish a Levellofi Senvice for Various, Readways and
communicate those expectations te all' persennel.

Adept anianti=Icing| policy.

Use pre-wetted solidi chemicals insteaad! of dry selid
chemicals

x A Michigan Study: shewed! that approximately: 30% of
selid chemicals applied ter readways ale displaced due
10, beuRce or turkulence from Wind and Venicles

= By pre-wetting, you can reduce chemical application
rates because more material Is staying on the road.




Minimizing the Use off Snow and: lce
Controll Chemicals: (con't)

Apply: therappropriate’ preducts When needed and ai
the right application rate (rnght applicaten at the
[ght time)

a Use pavement temperature and: pavement
temperature: fierecasts

s Use State ofi the Art spreader controls

Develop a \Winter Operations, Malntenance
Management Plan Whichiincludes establishing|levels
Off SEnvice and SpPecific reute by reute snew and Ice
contrel spreading plan

Consider the use: off GPS/AVL systems and
Geographic Infermations Systems to monitor;
application rates,, etc.




Minimizing the Use off Snow anad: lce
Contrel Chemicals (con't)

CALIBRATE and RE-CALIBRATE
eguipment

Covered salt storage

Iirain Staiif




Anti=Icing

Wihat Isfanti-icing

x Anti-icing IS the application| of: a chemical
freezing| peint depressant ter a readway: hefere

Ol at the start off a winter event. The
chemical Inhibits the formation: ofi the
spow/ice hond terthe pavement. Abrasives
(Sand) are net anti-Icers or GeIcers.




Anti-icing versus, Deicing

ARtI-ICING PrEVEeRts the snew: and Ice: fiom
PoNAING| 1o the: pavement. (Preactive)

Deicing| Is designed ter melt threughiice
and snoewpack; and to: preak Its hend with
the readistiace. (Reactive)

m Studies have shown that It can take 4 to) 8
times more salt tor deice than te anti-ice.




Wiy Anti-ice?

ARtI=ICING caniprovide: a higherr level of
Senvice threughout: a stermnm
x KEEpS snew: inra plewankle condition

= Can provide: bare Pavement durng the
storm

= At a minimum, anti-icing resultsin
achieving bar e pavement at the fastest
possiblerate at the end of a storm.




Components of A Successiiul
Anti=lcing Pregram

Operation’s TeelhoeX
Choice of Chemicals
EguUipment

Decision Making Teols
PErsennel

Planning, Scheduling and Meniterng
Progress




Operationrs TooloX

Operatiens oelheX

s LiquiarChemicallApplicatiens

s Solid Chemical Applications

s Prewetted Solid Chemical Applications
= Abrasives/Sand

s Plewing




Liguia Chemical Applications

Liguia Chemical Applications: allow: USers e
pre-treat readways wellfalhead ofi the
OMSEL off frezen precipitaion

s Readways

= Biidges

a Hills

s Critical Intersections




Liguid Chemicals; (con't)

Sediuny Chioride; Calcium Chlerde;, Magnesiun Chloeride,
Potassium Acetate and Agriculturall Byproducts are the
liquId" chemicals mest commonly: Used.

Sediumi Chleride (salt brine) is: tusually: the liguid: (lrne)
Off cheice fier pre-treating highways and reads due to
availanility’ and cost. Recently, there has, heen Interest
I MIXing ether chemicals/preducts withr brine: te filkther
IBWer the freezingl point. Agrcultural Byproducts, such
as Beet Juice, Corn Syrups and other sugars, are
BEcemIng Very: pepular.




Liguid Chemicals; (con't)

It takes hoeut 2.5 11bs of salt 1o make one gallen
(231. 3% splutien) of liguid seditm chlerde
(brine)

= Costs

It costsi abouit 6 cents/gallens (Using $48/ton fier salt) ter make
a 23.3%o salt brine selutien.

Calcium and Magresium! Chiende cests aboui 80 cents/gallon
for approximately a 28% selution

Potassium Acetate costs aboui 7 dollars per gallen and Is
Used predeminantly’ at airpoerts since It IS NON-COrroSIVE

Agriculturall Byproducts usually cost between $1 and $2 per:
gallen.




Wiy 23.3% Concentration?




Brine Facts

Salometer Reading of 88.3 for 23% solution

Contains .904 gallons of water for 23% solution

Contains 2.288 Lbs of Salt for 23% solution

Specific Gravity of 1.179 at 60 degrees Fahrenheit

Freeze Point of -5.8 degrees Fahrenheit for 23% solution

One gallon of saturated brine weighs 10.027 pounds.

One gallon of saturated brine contains 2.647 pounds of salt.
One gallon of water will produce 1.13 gallons saturated brine.
One gallon of water will dissolve 2.991 pounds of salt.

One ton of salt will produce 755.5 gallons of saturated brine.
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Loading Brine
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Solidi and Pre-wetted
Solid Chemicals

Sedium Chleride; IS the moest commonly Used clhemical for
anti-icing| and deicing

Sedium' Chloride: Is endethermic and hydroscopic.
s Draws heat fiem the atmesphere and pavement

s Draws water firomthe atmosSphere or ether seurces Ut net Very
well.

Soelid Sedium| Chleride: loses it effectiveness: (has, difficulty;
goIng nte seluien) Whenrtemperatures; fall below: 26 degrees
Eanrenhelt; therefore, at lower temperatures, selid seditm
chleride sheuld be pre-wetted. Pre-wetting will'alserhelp
keep material from beuncing offi the pavement.




Solid andl Prewetted Solid
Chemicals (conrt)

Soelid Secdium Chlerderis ofiten pre-wetted with
liguicl calciumr chlerde: e magnesium: chlerde in
colder temperatures

a Calciunmy and Magnesiumi Chlorides; are: exothermic ana
A)/OIrGSCOPRIC
They give ofif heat
They easily albseria and shed meisture

Can lve pre-wettedwith Brne (liguiasait) at
RIgher temperatures te lessen beunce




Prewetted Solidi Chemicals

accelerates selids going Inte selution

resultsiinrless bounce: and loss of material from the
readway When| spreading solids

ISt generally accomplished by applying liquids, to the: solid
material at the spinner, 1 the auger, Inithe bedy of the
truck or toe: the stockpile

Iypicall Solutions are seditimi chleride, calcitm: chloride,
magnesiumi chiorde, petassium: acetate,, calcitm
magnesium; acetate, agricultural products & water




Agricultural Byproducts

fIhere s a difference between a chemicals ice
melting perermance: and its ability, te; stay liguid

s Agricultural Bypreducts are not geod! at melting Ice;
NGWEVEr, they dersievw dewnithe fiermation of Ice
crystals. This makes some good fier anti-Icing and
pre-treating

s Some Agriculturall Bypreducts; have freezing points
near -0 degrees Fahrenheit

s They are known to be Cryoprotectants




Pre-wetting In the Truck Body




Pecision Making

Witheut the proper Decision Making teols, decision
makers must rely on experience andintuition. TMere are
many. teols availanle’ te assist decision makers.

Weather Ferecasts
Start and End times off precipitation
Pavement, Ambient and Dew! Point Tlemps

TV/pEe off precipitation
Wind

|

|

s Intensity’ of precipitation

|

|

s Ferecast off What temperatures, ete. to expect after an event

Moenitoning Tooels (RWIS, mobile pavement temperature
SEnsers, refractometers, driver repernts, etc.)

Pre-Storm Strategy’ Meetings and Pest Sterm
ASSESSmeEnts




Weather Forecasts
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Road Weather Information Systems
(RWIS)
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Measuring Brine Salinity: & Ereezing| Peint




Mohile Ereeze Point/Salinity: SENsor

Mobile Frensor®

System for lnoblle freezulgpmnt lngg ng AerotechTelub
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Salt Brine Application Guidelines
(238.5% Selution)
for Effective Anti-Icing

(asimedified firam the Manual oif Practice for an Effective Anti-licing Program prepared by EHWA,
US Army cold Regions Research and Engineering Laboeratory, Corps of Engineers-1996)

ewnship ol
Winter Viaintenanece Program
September 14, 2005

amilton




Table 1. Weather event: frost or black ice

PAVEMENT TEMPERATURE INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
RANGE AND TREND, AND
RELATION TO DEW POINT

Pavement M aintenance Brine Maintenance Brine
surface at action application action application rate
time of ratein in Gallons per
initial Gallons per Lane Mile

oper ation Lane Mile

Above 32 degr ees Fahrenheit. Frost or See comments See comments 1)Monitor pavement temperature closely.

Steady or rising black ice or Begin treatment if temperatures to fall to 32
forecast for 32 degrees Fahrenheit or and isat or below
frost or the dew point. Apply brine at 25 gallons per
black ice. lane mile.

28 to 32 degrees Fahrenheit Apply brine 25 gallons per Reapply brine 40 gallons per 1)Monitor pavement closely. If pavement

Remaining in that range or falling to lane mile when needed. lane mile becomes wet or if thin ice forms, reapply

32 degrees Fahrenheit or below, and brine at a higher application rate.

equal to or below the dew point. 2)Do not apply brine on ice so thick that the
pavement can not be seen.

20 to 28 degrees Fahrenheit Apply brine 50 gallons per Apply brine 50 gallons per 1)Monitor pavement closely. If thinice

Remaining in that range and equal to lane mile lane mile forms, reapply brine at higher application

or below the dew point. rates.
2)Applications will need to be more frequent
at higher levels of condensation if traffic
volumes are not enough to disperse
condensation.
3)It is not advisable to apply brine at the
indicated application rate when the pavement
temperature drops below 20 degrees




Table 2. Weather event: light snowstorm

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
TEMPERATURE RANGE
AND TREND

Pavement Maintenance Brine M aintenance Brine
surface at time action application rate action application rate

of initial in Gallons per in Gallons per

operation Lane Mile Lane Mile

Above 32 degr ees Fahrenheit. Dry, wet, slush, None, see None, see 1)Monitor pavement temperature closely for
Steady or rising or light snow comments comments drops toward 32 degrees Fahrenheit and
cover below.
2)Treat icy patches if needed with brine at 40
gallons per lane mile. Plow if needed.

Above 32 degr ees Fahrenheit Apply brine 40 gallons per Plow as needed. 40 gallons per 1)Application will need to be more frequent
32 degrees Fahrenheit or below lane mile Reapply brine lane mile at lower temperatures and higher snowfall
isimminent; when needed. rates.
ALSO 2)It is not advisable to apply brine at the
20 to 32 degrees Fahrenheit indicated spread rate when the pavement
Remaining in that range temperature drops below 20 degrees

Wet, slush, or Apply brine 40 gallons per Fahrenheit.

light snow cover lane mile 3)Do nat apply brine onto heavy snow

accumulation or packed snow.

M0 degr ees Fahr enheit Do not apply Not ap| Ilcable Do not apply Not applicable Apply only prewetted solid chemicals (salt)

ﬁgﬂgﬁiﬁ@nlﬂl‘%g@é\ls 1) Tlm%rm;aﬁ{ %ﬁubseqﬂﬁn cgrlne appllcatlons prevent de ﬁjbﬁ)agt?rl?g conditions oraggvelopment %Qﬁfskt‘éﬁwﬁé}gﬁﬁf@}%ﬁﬂesnow (2) Apply
brine ahead of traffic rush periods.gggurring during storm.

PLOWING. If needed, plow before brine applications so that excess snow, slush, or ice is removed and pavement is wet, slushy, or lightly snow covered when treated

Below 15 degr ees Fahr enheit Dry or light Plow as Not applicable Plow as needed Not applicable It is not recommended that brine be applied




Table 3. Weather event: light snowstorm with periods) of moderate or heavy snow

PAVEMENT
TEMPERATURE RANGE
AND TREND

Above 32 degr ees Fahrenheit.
Steady or rising

Above 32 degr ees Fahrenheit
32 degrees Fahrenheit or below
isimminent;

ALSO

20 to 32 degrees Fahrenheit
Remaining in that range

Note:

INITIAL OPERATION

Pavement
surface at time
of initial
oper ation

Dry, wet, slush,
or light snow
cover

Wet, slush, or
light snow cover

Maintenance

action

None, see
comments

Apply brine

Apply brine

Brine
application rate
in Gallons per

Lane Mile

40 gallons per
lane mile

40 gallons per
lane mile

SUBSEQUENT OPERATIONS

Maintenance
action

Brine application
ratein Gallons
per LaneMile

Heavie
r snow

Light
snow

None, see
comments

Plow as 40 80
needed. gasim  gaslm
Reapply brine

when needed.

COMMENTS

1)Monitor pavement temperature closely for
drops toward 32 degrees Fahrenheit and
below.

2)Treat icy patches if needed with brine at 40
gallons per lane mile. Plow if needed.

1)Application will need to be more frequent
at lower temperatures and higher snowfall
rates.

2)Do not apply brine onto heavy snow
accumulation or packed snow.

3)After heavier snow periods and during light
snowfall, reduce brine rate to 40 gallons per
lane mile. Continue to plow and apply brine
as needed.

BRINE APPLICATIONS. (1) Time initial and subsequent brine applications to prevent deteriorating conditions or development of packed and bonded snow. (2)
Anticipate increases in snowfall intensity and apply higher application rates prior to or at the beginning of heavier snowfall periods to prevent development of packed and
bonded snow. (3) Apply brine ahead of traffic rush periods occurring during storm.

PLOW P Gedf ditdel ehlut beforediynq apriisfions s90hat §195SS SNt appitbaBldCe is 1eBIRYEsHARA Pavement is wet, slushy, apgTbASTIRan@erssliwbRareatedit) in

Remaining in that range

or light snow
cover

liquids

liquids

this temperature range




Table 4. Weather event: moderate or heavy snowstorm

PAVEMENT TEMPERATURE

INITIAL OPERATION

RANGE AND TREND

Pavement
surface at time
of initial
oper ation

Above 32 degr ees Fahrenheit.
Steady or rising

Dry, wet, slush, or
light snow cover

Above 32 degrees Fahrenheit

32 degrees Fahrenheit or below is
imminent;

ALSO

30 to 32 degrees Fahrenheit

Remaining in that range
Wet, slush, or

light snow cover

20 to 30 degrees Fahrenheit Dry
Remaining in that range

Note: Wet, slush, or

Brine
application rate
in Gallons per

Lane Mile

Maintenance
action

None, see
comments

Apply brine 40 gallons per

lane mile

Apply brine 40 gallons per

lane mile

Apply brine 80 gallons per

lane mile

Apply brine 80 gallons per

SUBSEQUENT OPERATIONS

Maintenance Brine
action
in Gallons per

LaneMile

None, see
comments

Plow as needed.

Reapply brine
when needed.

40 gallons per
lane mile

Plow as needed.

Reapply brine
when needed

80 gallons per
lane mile

application rate

COMMENTS

1)Monitor pavement temperature
closely for drops toward 32 degrees
Fahrenheit and below.

2)Treat icy patchesif needed with
brine at 40 gallons per lane mile.
Plow if needed.

1)If the desired plowing/treatment
frequency cannot be maintained, the
application rate can be increased to 80
gallons per lane mile to accommodate
longer operational cycles.

2)Do not apply brine onto heavy snow
accumulation or packed snow.

1)If the desired plowing/treatment
frequency cannot be maintained, the
application rate can be increased to
accommodate longer operational
cycles.

BRINE APPLICATIONS. (1) Time iHHMI%ﬁW%%quent brine application% H]jé%nt deteriorating conditions or development of packe?) Badboapidy hosonta hegyyisnow
brine ahead of traffic rush periods occurring during storm.

PLOWING. If needed, plow before brine applications so that excess snow, slush, or ice is removed and pavement is wet, slushy, or lightly snow covered when treated.

accumulation or packed snow.




Winter Operations; Management

Estanlishl Levels o SeRvice

Create asset groups (reads, facilities; ete.) basead
on lecationsi (e.g. region, community, ete.)

Create Wolk crews, andi assign asset greups: te
crrews. Equipment Readiness, Staiif liraining,
Policiesi anad Procedures, ete.

IHave the right decisien makingl teols

Meniter progress using a computerized
management system (e.a., GIS;, GPS/AVL, etc.)

Pre-Storm| and Pest Sterm Meetings
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Documented Successes

Using a Winter Operatiens Vanagement Plan

x Prior to Implementing a comprenensive \Winter
Operatons Managemenit Plan, Hamilten  Fewnship
Was using anoui 9,000 tens; ofi salt: each  Wintelr. Eor
the winter ofi 200472005, after Implementing 1ts
Winter Operations Management RPlan (Which included
equipment: preparedness (calibratien), even With
mMore: eventsi and 61 1neches of additionall snewiall;
Hamilten reduced Its salt Usage by appreximately.

67 %) oM the previeus WiRter:.




