WSDOT ANTI-ICING CHEMICAL APPLICATION GUIDELINE

1. INTRODUCTION

This is a guide for WSDOT highway anti-icing operations for maintenance field personnel. Its purpose is to suggest maintenance actions for
preventing the formation or development of packed and bonded snow or bonded ice during a variety of winter weather events. It is intended to
complement the decision-making and management practices of a systematic anti-icing program so that roads can be efficiently maintained in
the best possible condition.

The guidance is based upon the Federal Highway Administration’s (FHWA) Manual of Practice for an Effective anti-icing Program and the
National Cooperative Highway Research Program (NCHRP) 6-13. The Manual of Practice for an Effective anti-icing Program provides the
results of four years of anti-icing field-testing conducted by 15 State highway agencies and supported by the Strategic Highway Research
Program (SHRP) and the Federal Highway Administration (FHWA). This guide also uses information obtained from the National
Cooperative Highway Research Program (NCHRP) 6-13. Both manuals provide application rates for Sodium Chloride (NaCl). This Guide
has been prepared to show equivalent application rates for Calcium Chloride (CaCl,) Magnesium Chloride (MgCl,) and Calcium Magnesium
Acetate (CMA)

2. GUIDANCE FOR ANTI-ICING OPERATIONS
Guidance for anti-icing operations is presented in Tables 1 to 6 for six distinctive winter weather events. The six events are:

Light Snow Storm

Light Snow Storm with Period(s) of Moderate or Heavy Snow
Moderate or Heavy Snow Storm

Frost or Black Ice

Freezing Rain Storm

Sleet Storm

S uk~wd P

The tables suggest the appropriate maintenance action to take during an initial or subsequent (follow-up) anti-icing operation for a given
precipitation or icing event. Each action is defined for a range of pavement temperatures and an associated temperature trend. For some
events the operation is dependent not only on the pavement temperature and trend, but also upon the pavement surface or the traffic condition
at the time of the action. Most of the maintenance actions involve the application of a chemical in either a dry solid, liquid, or prewetted solid
form. Application rates (“spread rates”) are given for each chemical form where appropriate. These are suggested values and should be
adjusted, if necessary to achieve increased effectiveness or efficiency, for local conditions. Application rates in volumetric units (gal/lane-mi)
are calculated from dry chemical rates. Comments and notes are given in each table where appropriate to further guide the maintenance field
personnel in their anti-icing operations.
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3. GLOSSARY OF TERMS

Black Ice. Popular term for a very thin coating of clear, bubble-free, homogeneous ice which forms on a pavement with a temperature at or
slightly above 32°F when the temperature of the air in contact with the ground is below the freezing-point of water and small slightly super
cooled water droplets deposit on the surface and coalesce (flow together) before freezing.

Freezing Rain. Super cooled droplets of liquid precipitation falling on a surface whose temperature is below or slightly above freezing,
resulting in a hard, slick, generally thick coating of ice commonly called glaze or clear ice. Non-super cooled raindrops falling on a surface
whose temperature is well below freezing will also result in glaze.

Frost. Also called hoarfrost. Ice crystals in the form of scales, needles, feathers or fans deposited on surfaces cooled by radiation or by other
processes. The deposit may be composed of drops of dew frozen after deposition and of ice formed directly from water vapor at a temperature
below 32°F (sublimation).

Light Snow. Snow falling at the rate of less than 1/2 in per hour; visibility is not affected adversely.

Liquid Chemical. A chemical solution; the volume of solution applied per lane mile is the chemical application rate used in this appendix.

Moderate or Heavy Snow. Snow falling at a rate of 1/2 in per hour or greater; visibility is significantly reduced.

Sleet. A mixture of rain and of snow, which has been partially melted by falling through an atmosphere with a temperature slightly above
freezing.

Slush. Accumulation of snow, which lies on an impervious base and is saturated with water in excess of its freely drained capacity. It will not
support any weight when stepped or driven on but will “squish” until the base support is reached.

Pre-wetting: The practice of applying liquid chemical to dry material before it is placed on the pavement

Dry Chemical Spread Rate. The chemical application rate. For solid applications it is simply the weight of the chemical applied per mile.
For liquid applications it is the amount of liquid chemical applied per lane or mile.
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Table 1. Weather event: LIGHT SNOW
Using a 32% concentration of Calcium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical Chemical
- spread rate spread rate
TEMPERATURE | surface at time TR (gal/ln-mi) (gal/In-mi)
RANGE, of Action Liquid Maintenance Action Liquid N/R=Not Recommended
AND TREND Initial ctio qu qu
operation CaCl:z CacClz
o Dry, wet, slush, *Monitor pavement temperature closely
Sggc?veo?fisli:r’l or light snow gﬂ%;ﬁé N/R None, see comments N/R *Treat icy patches if needed with chemical at
y 9 cover 15-35 GPLM... plow if needed
32°F, 15-35 15-35
or below is Dry
imminent; . - I - - .
Plow as needed; reapply Application rates will depend on dilution potential
ALSO Wet, slush, or - S
o - Apply liquid 20-40 liquid
20 to 32°F, light snow chemical when needed 20-40
remaining in range cover
15 to 20°F Dry, wet, slush,
NP or light snow 30-65 30-65 * Application rates will depend on dilution potential
remaining in range cover
o . * It is not recommended that chemicals be applied in
Below 15 F, Dry or light Plow as needed NR Plow as needed NR this temperature range
steady or falling snow cover - : . .
Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 1. Weather event: LIGHT SNOW

Using a 25% concentration of CMA

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical spread rate Chemical spread rate
TEMPERATURE surface at Maintenance (gal/In-mi or Ib/I_n-ml) Maintenance (gal/n-mi or Ib/I_n-ml) B
RANGE, time of - . Solid or - L Solid or N/R=Not Recommended
S action Liquid action Liquid
AND TREND Initial ra prewet CMA prewet
operation solid (Ib) solid (Ib)
Dry, wet, * i
Above 32°F, slush, or None, see None, see *Monltqr pavement'temperatur(_e closely_
Steady or rising light snow comments N/R comments N/R Treat icy patches if needed with chemical at
30- 45 GPLM
cover
Plow as needed;
32°F, Apply liquid or reapply liquid . - i _—
or below is Dry prewet solid 30-45 75-125 or solid 30-45 75-125 Appl!catlon rates will depend on dilution
VRN ; . potential
imminent; chemical chemical when
needed
ALSO Wet, slush, L - — . N
20 to 32°F, or light Apply Ilqul_d or 40-60 100-150 40-60 75150 Appl!catlon rates will depend on dilution
L solid chemical potential
Remaining in range | snow cover
Dry, wet, Apply prewet Plow as needed; *1f sufficient moisture is present, solid chemical
15 to 20°F, slush, or - reapply solid without prewetting can be applied
Remaining in range | light snow solid NaCl N/R 200-240 NaCl when N/R 200-240 *Application rates will depend on dilution
cover needed potential
Below 15°F Dry or * It is not recommended that chemicals be applied
N light snow | Plow as needed N/R Plow as needed N/R in this temperature range
Steady or falling - : - .
cover Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 1. Weather event: LIGHT SNOW

Using a 27% concentration of Magnesium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical Chemical
. spread rate spread rate
TEMPERATURE | surface at time N (gal/In-mi) (gal/In-mi)
RANGE, of Acti LG Maintenance Action LG1Te| N/R=Not Recommended
AND TREND Initial ction g q
operation MgCl, MgCl,
o Dry, wet, slush, *Monitor pavement temperature closely
S@ggvi)??isli:ﬁ or light snow (’:\:)%:r?ﬂlesrfti N/R None, see comments N/R *Treat icy patches if needed with chemical at
y 9 cover 15-35 GPLM... plow if needed
32°F, 15-35 15-35
or below is Dry
imminent; . - I - - .
Plow as needed; reapply Application rates will depend on dilution potential
ALSO Wet, slush, or - S
20 to 32°F liaht Apply liquid 20-40 liquid 20-40
) 10 32°F, Ight snow chemical when needed }
Remaining in range cover
15 to 20°F Dry, wet, slush,
Remaining i ! or light snow 45-65 45-65 * Application rates will depend on dilution potential
emaining in range cover
o : * It is not recommended that chemicals be applied in
R F Dry or light Plow as needed N/R Plow as needed N/R this temperature range
Steady or falling snow cover - : . .
Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 1. Weather event: LIGHT SNOW

Using a 23% concentration of Sodium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical spread rate Chemical spread rate
TEMPERATURE surface at Maintenance (gal/In-mi or Ib/I_n-ml) Maintenance (gal/In-mi or Ib/Ir_1-m|) B
RANGE, time of - . Solid or - L Solid or N/R=Not Recommended
S action Liquid action Liquid
AND TREND Initial NaCl prewet NaCl prewet
operation a solid (Ib) a solid (Ib)
Dry, wet, * i
Above 32°F, slush, or None, see None, see Monltpr pavemen_t temperatur.e CIOSG'Y
- ; N/R N/R *Treat icy patches if needed with chemical at
Steady or rising light snow comments comments - -
cover 100 Ib/lane-mi; plow if needed
32°F, Apply liquid or Plow as
or below is Dry prewet solid 40-50 75-125 needed; 40-50 75-125
imminent; chemical reapply liquid *Application rates will depend on dilution
ALSO Wet, slush, Aoply liauid or solid potential
20 to 32°F, or light Sg’lﬁ’ dycr:grl::icglr 40-90 100-210 chemical 40-90 100-210
Remaining in range | snow cover when needed
Plow as
Dry, wet, needed; *If sufficient moisture is present, solid chemical
15 to 20°F, slush, or Apply prewet reapply without prewetting can be applied
Remaining in range | light snow solid chemical N/R 200-240 prewet solid N/R 200-240 *Application rates will depend on dilution
cover chemical potential
when needed
o Dry or * It is not recommended that chemicals be applied
Below 15 F light snow | Plow as needed N/R Plow as N/R in this temperature range
Steady or falling needed x : : .
cover Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 2. Weather event: LIGHT SNOW STORM WITH PERIOD (S) OF MODERATE OR HEAVY SNOW

Using a 32% concentration of Calcium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical Chemical
. spread rate spread rate
TEMPERATURE | surface at time aiEEe: (gal/In-mi) (gal/In-mi)
RANGE, of Action Liquid Maintenance Action Liquid N/R=Not Recommended
AND TREND Initial q q
operation CaCl: CacClz
o Dry, wet, slush, *Monitor pavement temperature closely
S;t:gvszisli:ﬁ or light snow (’:\:)?rrw]r%es:ti N/R None, see comments N/R *Treat icy patches if needed with chemical at
y 9 cover 15-35 GPLM... plow if needed
32°F,
or below is Dry 15-35 15-35 . _
imminent: *Do not apply liquid chemical onto heavy snow
ALSO ’ Wet, slush, or Plow as needed; reapply accumlation or packed snow
= ' Apply liqui - S * Application rates will depend on dilution potential
20 to 32°F, light snow pply fiquid 20-40 liquid 20-40 PP P P
Remaining in range cover chemical when needed
15 to0 20°F Dry, wet, slush,
Remaining i ! or light snow 30-70 30-70 * Application rates will depend on dilution potential
emaining in range cover
o . * It is not recommended that chemicals be applied in
Stg:éovgrlg |'|:|n sDnrgvSL:;\?Srt Plow as needed N/R Plow as needed N/R this temperature range
y 9 * Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 2. Weather event: LIGHT SNOW STORM WITH PERIOD (S) OF MODERATE OR HEAVY SNOW

Using a 25% concentration of CMA

INITIAL OPERATION SUBSEQUENT OPERATIONS
Chemical spread Chemical spread rate (gal/In-mi or Ib/In- COMMENTS
PAVEMENT Pavement rate (gal/In-mi or mi)
TEMFI:,ENRQI-EFURE su!'face at Maintenance Ib/In-mi) Maintenance -
: time of Action o Solid or Action - Solid or prewet
AND TREND Initial Liquid Liquid CMA solid
. prewet - - - - N/R=Not Recommended
operation CMA Solid Light | Heavier Light Heavier
snow snow snow snow
Dry, wet, * i
Monitor pavement temperature closel
Sggg)\//?)ffios'i:ﬁg Ifglﬁfr;ng\r/v &m;;&z N/R (’i}?:%::ti N/R *Treat icyppatches if nee%led with chem)i/cal at
cover 20-40 GPLM; plow if needed
309F Apply liquid *Do not apply liquid chemical onto heavy
or below is Dry or prewet 35-60 | 150-200 | Plow as needed; | 40-60 N/R | 150-200 NR | SNOW accumulation or packed snow
P ) solid L Application rates will depend on dilution
imminent; chemical reapply liquid or potential
Wel solid
ALSO slusr? ,or Apply liquid chemical when
25 to 32°F, liaht Show or solid 40-70 | 150-200 needed 40-70 N/R | 150-200 N/R
Remaining in range g chemical
cover
Dry, wet, Apply prewet Plow as needed;
15 to 25°F, slush, or PRy P N/R reapply prewet N/R
L ; solid NaCl : :
Remaining in range | light snow solid chemical
cover when needed
o Dry or N/R * |t is not recommended that chemicals be
SteBaeéovgrlg |||:|n light snow ig’geag N/R Plow as needed applied in this temperature range
y g cover * Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 2. Weather event: LIGHT SNOW STORM WITH PERIOD (S) OF MODERATE OR HEAVY SNOW

Using a 27% concentration of Magnesium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical Chemical
. spread rate spread rate
TEMPERATURE | surface at time NVl TS (gal/In-mi) (gal/In-mi)
RANGE, of Action Liquid Maintenance Action Liquid N/R=Not Recommended
AND TREND Initial - q
operation MgCl, MgCl,
o Dry, wet, slush, *Monitor pavement temperature closely
Stéggvzsfisli:ﬁ or light snow (’:\:)?:r%esr?ti N/R None, see comments N/R *Treat icy patches if needed with chemical at
y 9 cover 15-35 GPLM... plow if needed
32°F, - 15-35 15-35
or below is Dry
imminent;
ALSO Wet, slush, or -
o ' Apply liquid - PI ded,; I L . I .
20 to 32°F, light snow bRl fiqul 20-40 owas nl?gu?d reapply 20-40 *Application rates will depend on dilution potential
Remaining in range cover chemical when needed
15 to 20°F Dry, wet, slush,
Remaining i ! or light snow 45-70 45-70 * Application rates will depend on dilution potential
emaining in range cover
o . * It is not recommended that chemicals be applied in
Below 15 F Dry or light Plow as needed NR Plow as needed NR this temperature range
Steady or falling snow cover - ! . .
Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 2. Weather event: LIGHT SNOW STORM WITH PERIOD (S) OF MODERATE OR HEAVY SNOW

Using a 23% concentration of Sodium Chloride

INITIAL OPERATION

SUBSEQUENT OPERATIONS

COMMENTS

Chemical spread Chemical spread rate (gal/In-mi or
PAVEMENT Pavement rate (gal/In-mi or Ib/In-mi)
TEMPERATURE TR Maintenance . Maintenance
RANGE, time_ of Action Liquid | Solid or - Liquid Solid or prewet N/R=Not Recommended
AND TREND Initial NaCl | prewet NaCl solid
operation - - - -
Solid Light Heavier Light Heavier
snow snow snow snow
0 Dry, wet, *Monitor pavement temperature closely
Sggc?veo?fisli:r’l slush, or light ([j:)%rﬂ]rfﬂlesr?ti N/R (’;é?;];es:ti N/R *Treat icy patches if needed with chemical at 40-65
y 9 snow cover GPLM; plow if needed
Apply liquid
32°F, grp p?/revaet Plow as needed:
or below is Dry lid 40-65 75-150 | reapply liquid or | 40-50 50-65 75-125 150-200 L .
imminent; soli solid *Do not apply liquid chemical onto heavy snow
chemical chemical when accumulation or packed snow
ALSO Wet, slush, or | Apply liquid needed * Application rates will depend on dilution
25 to 32°F, light snow or solid 65-90 | 175-200 65-80 | 80-90 | 175-185 | 190-200 | Potential
Remaining in range cover chemical
15 to 25°F Dry, wet, Apply prewet Prle(;W alts nig\?veedt; * If sufficient moisture is present, solid chemical
Lo slush, or light solid N/R 200-230 Pply pre N/R 200-230 | 200-250 | without prewetting can be applied
Remaining in range - solid chemical - S - A .
snow cover chemical when needed Application rates will depend on dilution potential
Below 15°F Drv or light Plow as N/R N/R * It is not recommended that chemicals be applied in
N y g Plow as needed this temperature range
Steady or falling snow cover needed - ! . .
Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent

deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how

these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 3. Weather event: MODERATE OR HEAVY SNOW STORM

Using a 32% concentration of Calcium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical Chemical
. spread rate spread rate
TEMPERATURE | surface at time aiEEe: (gal/In-mi) (gal/In-mi)
RANGE, of Action Liquid Maintenance Action Liquid N/R=Not Recommended
AND TREND Initial - d
operation CacClz CacClz
o Dry, wet, slush, *Monitor pavement temperature closely
S;t:gvszisli:ﬁ or light snow (’:\:)?rrw]r%es:ti N/R None, see comments N/R *Treat icy patches if needed with chemical at
y 9 cover 15-35 GPLM plow if needed
32°F,
or below is Dry N/R N/R * |f sufficient moisture is present, solid chemical
imminent; Pl lati q without prewetting can be applied
ALSO Wet, slush, or App!y prewet r(;\z/iv aTcuTelifvaetK;gI?g * Do not apply liquid chemical onto heavy snow
20 to 32°F, light snow solid NaCl N/R chgr%%apl o5 nesded N/R accumulation or packed snow
Remaining in range cover
0 Dry, wet, slush,
15 to 2(.) F, or light snow N/R N/R
Remaining in range
cover
—_— - —
Below 15°F, Dry or light PI(I)W_ VR Plow accumulation as VR h!t is not recommended that chemicals be applied in
Steady or falling snow cover accumulation as needed this tem_p erature range . .
needed * Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 3. Weather event: MODERATE OR HEAVY SNOW STORM

Using a 25% concentration of CMA

INITIAL OPERATION SUBSEQUENT OPERATIONS
Chemical spread rate Chemical spread rate COMMENTS
PAVEMENT Pavement (gal/ln-mi or Ib/In- (gal/In-mi or Ib/In-mi)
TEMPERATURE surface at ; mi) :
. Maintenance Maintenance
RANGE, L7 @1 Action i Action
AND TREND Initial Liquid | Solid or Liquid Solid or N/R=Not R .
operation CMA PSFS\I/;/S CMA prewet solid =Not Recommende
o Dry, wet, *Monitor pavement temperature closely
SAbove 32. F slush, or light None, see N/R None, see N/R *Treat icy patches if needed with chemical at 35-45
teady or rising comments comments . :
snow cover GPLM; plow if needed
Apply liquid Plow as needed,; *Do not apply liquid chemical onto heavy snow
32°F, D or prewet 40-70 150-200 reapply liquid or 40-70 150-200 accumulation or packed snow
or below is imminent; ry solid solid chemical as *Application rates will depend on dilution potential
chemical needed * If sufficient moisture is present, solid chemical
ALSO Wet, slush, or Plow without prewetting can be applied
25_ t_o 3?°F, light snow Apply prewet N/R accumulation and N/R
Remaining in range cover solid NaCl reapply prewet
15 to 25°F Dry, wet solid chemical as * |f sufficient moisture i t, solid chemical
> 10 25°F, slush. or light N/R needed N/R If sufficient moisture is present, solid chemica
Remaining in range without prewetting can be applied
snow cover
— - —
Below 15°F, Dry or light Plow as N/R ol e VR It is not recommended that chemicals be applied in this
Steady or falling snow cover needed oW as neede temperature range . .
* Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 3. Weather event: MODERATE OR HEAVY SNOW STORM

Using a 27% concentration of Magnesium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Pavement Chemical Chemical
. spread rate spread rate
TEMPERATURE | surfaceattime | p,-invenance (gal/in-mi) (9al/In-mi)
RANGE, of Acti Liauid Maintenance Action iquid N/R=Not Recommended
AND TREND Initial gty d q
operation MgCl, MgCl,
o Dry, wet, slush, *Monitor pavement temperature closely
St’::gv?)?fis'i:ﬁ or light snow (’:\:)(r):r%esr?ti N/R None, see comments N/R *Treat icy patches if needed with chemical at
Y 9 cover 15-35 GPLM plow if needed
32°F,
or below is Dry N/R N/R * If sufficient moisture is present, solid chemical
imminent; Pl lati q without prewetting can be applied
ALSO Wet, slush, or Apply prewet rz\z;vp?)?;upr?e%vztlggl?g * Do not apply liquid chemical onto heavy snow
0 i solid NaCl i
29 t_o 32 F, light snow N/R chemical as needed N/R accumulation or packed snow
Remaining in range cover
0 Dry, wet, slush,
1510 20°F, or light snow N/R N/R
Remaining in range
cover
—_— - —
Below 15°F, Dry or light Plovv_ Plow accumulation as !t is not recommended that chemicals be applied in
Steady or falling SNOW cover accumulation as N/R needed N/R this tem_perature range _
needed * Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.
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Table 3. Weather event: MODERATE OR HEAVY SNOW STORM

Using a 23% concentration of Sodium Chloride

INITIAL OPERATION

SUBSEQUENT OPERATIONS

COMMENTS

Chemical spread
rate (gal/In-mi or

Chemical spread rate
(gal/In-mi or Ib/In-mi)

PAVEMENT Pavement b1 i
TEMPERATURE i . n-mi
surface at time Maintenance — _ ) B
RANGE, of Action Liquid | Solid or Maintenance Action N/R=Not Recommended
AND TREND Initia}l NacCl prewet Liquid Solid or
operation NacCl prewet solid
Solid
o Dry, wet, slush, *Monitor pavement temperature closely
Above 32. F or light snow None, see N/R None, see comments N/R *Treat icy patches if needed with chemical at 40-65
Steady or rising comments . -
cover GPLM; plow if needed
329F Apply liquid or Plow accumulation and
or below is i|:nminent' Dry prewet solid 40-65 75-150 | reapply liquid or prewet 50-65 150-200 *Do not anolv liquid chemical onto h
' chemical solid chemical as needed 0 not apply fiquid chemical onto heavy snow
accumulation or packed snow
ALSO Wet. slush. or Applv solid Plow accumulation and * Application rates will depend on dilution potential
25 to 32°F, VVeL, stush, PPy < N/R | 175-200 |  reapply prewet solid 80-90 190-200
L light snow cover chemical :
Remaining in range chemical as needed
o Dry, wet, slush, Plow as needed; reapply * |f sufficient moisture is present, solid chemical
15 t'0 25 F, or light snow Ap_ply prev_vet N/R 200-230 prewet solid chemical N/R 200-250 without prewetting can be applied
Remaining in range solid chemical - S - - .
cover when needed Application rates will depend on dilution potential
0 : * |t is not recommended that chemicals be applied in
Below 15 F Dry or light Plow as needed N/R Plow as needed N/R this temperature range
Steady or falling snow cover

* Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.




Washington State Department of Transportation Chemical Rate Guideline

Table 4. Weather event: FROST OR BLACK ICE

Using a 32% concentration of Calcium Chloride

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
TEMPERATURE Chemical Chemical
RANGE, TRAFFIC Maint soread rate spread rate
TREND, AND CONDITION aintenan P Uin-mi Maintenance Action (gal/In-mi) N/R=Not Recommended
RELATION TO ce Action (gal/In-mi) A
Liqui Liquid CaCl:z
DEW POINT iquid CaCl:z
309F None. see *Monitor pavement temperature closely; begin
Yo Any level ! N/R None, see comments N/R treatment if temperature starts to fall to 32°F or below
Steady or rising comments . )
and is at or below dew point
o Traffic rate less
o 28 to 32°F, than 100 vehicles 10-25 10-25
emaining in range er hour
or falling 32°F or Tp = * Application rates will depend on dilution potential
below, and equal to rta ;ﬁ rati 00 Apply 20-35 20-35
or below dew point | 9réaterthan liquid -
vehicles per hour chemical Reapply liquid
chemical as needed
15 to 28°F, 20-40 25-40
Remaining in Any level * Application rates will depend on dilution potential
range, and equal to
or below dew point
0 . * It is not recommended that chemicals be applied in
Below 15 F Any level Apply N/R Apply abrasives as N/R this temperature range
Steady or falling abrasives needed - : . .
Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 4. Weather event: FROST OR BLACK ICE

Using a 25% concentration of CMA

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
TEMPERATURE ;
RANGE, TRAFFIC . sgrrl:z\rglf:tle Maint Chemical spread rate
TREND, AND CONDITION arcteir;?]nce (gal/In-mi) a:cfir;zra]nce (gal/In-mi) N/R=Not Recommended
RELATION TO iqui
DEW POINT Liquid CMA B
o *Monitor pavement temperature closely; begin
32°F, . Any level None, see N/R None, see N/R treatment if temperature starts to fall to 32°F or
Steady or rising comments comments - .
below and is at or below dew point
Traffic rate less
28 to 32°F, than 100 25-35 25-35
Remaining in range | vehicles perh * . . -
or falling 32°F or Traffic rate p(ﬁ\epnptli;atlon rates will depend on dilution
below, and equal to greater than - -
or below dew point 100 vehicles Apply liquid 30-45 Rez_ipply liquid 25-40
per h chemical chemical as needed
20 to 28°F,
ranggm;r:glgc?ul :I o Any level 35.50 35-50 : cﬁepnpili;clatlon rates will depend on dilution
or below dewpoint
15 to 20°F, Reapply prewet
Remaining in Any level App!y prewet N/R solid chemical N/R
range, and equal to solid NaCl when needed
or below dewpoint
o . * |t is not recommended that chemicals be
Below 15 F Any level Apply abrasives N/R Apply abrasives as N/R applied in this temperature range
Steady or falling needed * . - .
Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 4. Weather event: FROST OR BLACK ICE

Using a 27% concentration of Magnesium Chloride

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
TEMPERATURE Chemical Chemical
RANGE, TRAFFIC . spread rate spread rate
TREND, AND CONDITION | Maintenance | (gai/in-mi) | Maintenance Action (gal/In-mi) N/R=Not Recommended
RELATION TO Ao Liquid Liquid MgCl,
DEW POINT MgCl,
309F None. see *Monitor pavement temperature closely; begin
Yo Any level ! N/R None, see comments N/R treatment if temperature starts to fall to 32°F or below
Steady or rising comments . .
and is at or below dew point
o Traffic rate less
e o t0 82 F, than 100 vehicles 15-35 15-30
emaining in range hour o _ o _
or falling 32°F or ) - * Application rates will depend on dilution potential
below, and equal to Traffic rate o 20-35 20-35
or below dew point | greater than 100 | Apply liquid _
vehicles per hour chemical Reapply liquid
chemical as needed
15 to 28°F, 25-40 25-40
Remaining in * Application rates will depend on dilution potential
range, and equal to Any level
or below dew point
Below 15°F, Ap_ply N/R Apply abrasives as N/R * !t is not recommended that chemicals be applied in
Steady or falling abrasives as needed this temperature range _
needed * Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 4. Weather event: FROST OR BLACK ICE

Using a 23% concentration of Sodium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Chemical spread rate Chemical spread
TEMPERATURE @l /Inpmi o rate (gal/In-mi or
RANGE, TRAFFIC . o q Ib/In-mi)
TREND, AND CONDITION Ma";\‘gggflnce Lb/In-mi) Marggg‘:‘]”ce N/R=Not Recommended
RELATION TO DEW - Solid or - Solid or
Liquid Liquid
POINT NaCl prewet NaCl prewet
a solid a solid
o *Monitor pavement temperature closely; begin
32°F, -, Any level None, see N/R None, see N/R treatment if temperature starts to fall to 32°F or
Steady or rising comments comments below and is at or below dew point
Traffic rate less
28 to 32°F, Vert]?glr; le(e)r : 45-60 100-130 45-60 100-130
Remaining in range or - P * Application rates will depend on dilution
falling 32°F or below, and | ~ Traffic rﬁate Apply liquid Reapply liquid or potential
equal to or below dew point %gaterht lan or prewet 45-75 100-130 prewet solid 45-75 | 100-130
Ve fllc &s solid chemical when
T oTE per chemical needed
0 , « R . R
Remaining in range, and 65-80 | 165-200 6580 | 165-200 | ~Application rates will depend on dilution
. potential
equal to or below dewpoint
15 to 20°F, Apply prewet Reapply prewet
Remaining in range, and Any level solid N/R 175-225 solid chemical N/R 175-225
equal to or below dewpoint chemical when needed
o . * It is not recommended that chemicals be
Stg:oIIS/VX)rlg Ill:i‘ng at'JAr gspil\yes N/R Apglsynzté:ja;éves N/R applied in this temperature range
* Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 5. Weather event: FREEZING RAINSTORM

Using a 27% concentration of Magnesium Chloride
Using a 32% concentration of Calcium Chloride
Using a 25% concentration of CMA

CHEMICAL APPLICATIONS: It is possible to use these chemicals during this event but is not recommended. The application rate needed
would be cost prohibitive and the potential for dilution is high. It is recommended to use a solid chemical application or abrasives.

Using a 23% concentration of Sodium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Chemical Chemical
TEMPERATURE Maint spread rate Maint S p—
RANGE, ax] tgnance (Ib/In-mi) aX‘ te_nance ?Ib/ln-mi) N/R=Not Recommended
AND TREND ction NaCl ction
NacCl
Above 32°F, None, see N/R None, see N/R * Monitor pavement temperature closely
Steady or rising comments comments *Treat icy patches if needed with prewetted solid chemical at 100--150 Ib/lane-mi
32°F,
or below is 100-200 Reaonly solid 100-200
imminent Apply solid PRy *Monitor pavement temperature and precipitation closely
20 to 32°F chemical chemical as * Application rates will depend on dilution potential
Remaining i ' 200-300 needed 200-300
emaining in range
0
1510 20°F, 250-400 250-400
Remaining in range
Below 15°F, . Apply abrasives * It is not recommended that chemicals be applied in this temperature range
Steady or falling Apply abrasives N/R as needed N/R * Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 6. Weather event: SLEET STORM

Using a 32% concentration of Calcium Chloride

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
U120 AT S Maintenance Maintenance
RANGE, Action Liquid CaClz AT Liquid CaClz2 N/R=Not Recommended
AND TREND
Above 32_°|_:, None, see N/R None, see N/R
Steady or rising comments comments
32°F, Plow
or below is .
imminent accumulation
28 to 32°F, Apply solid and retappl'.i’j N/R Go to Sodium Chloride Chart
Remaining in range NaCl N/R ?:Lexicsacl);s
15 to 28°F, needed
Remaining in range
Below 150':.’ Plow as needed N/R Plow as needed N/R
Steady or falling

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 6. Weather event: SLEET STORM

Using a 25% concentration of CMA

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIQNS COMMENTS
TEMPERATURE Maintenance sp?rzgz]f:tle Maintenance s;:rzgr;lr(::tle
RANGE, A e A = =
AND TREND Action Ib/lane-mi\ Action Ib/lane-mi RS REETATEE e
CMA CMA
o *Monitor pavement temperature closely for drops toward 32°F and below
SAbove 32. F None, see N/R None, see N/R *Treat icy patches if needed with solid chemical at
teady or rising comments comments .
125 Ib/lane-mi
32°F, . - . S
or below is Apply _solld 150-200 Plow _ 150-200 *Momtgr p_avement te_mperature and _preplpltatlon f:losely
imminent chemical acc(ljjmulatllon Application rates will depend on dilution potential
- and reapply
Remza?nti(r)] 3?nFrYan e N/R prewet solid N/R
1o %8°F g Apply solid chemical as Go to Sodium Chloride Chart
' needed
Remaining in range NaCl N/R N/R
0 * |t : : f :
Below 15 F Plow as needed N/R Plow as needed N/R ; Itis nqt recommended_ that chemicals be a}pplled in this temperature range
Steady or falling Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.




Washington State Department of Transportation Chemical Rate Guideline

Table 6. Weather event: SLEET STORM

Using a 27% concentration of Magnesium Chloride

PAVEMENT INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
TEMPERATURE . . s
Maintenance Maintenance Liquid
RANGE, . Liquid MgCl, 2 N/R=Not Recommended
AND TREND Action Action MgCl,
0
Above 32_ F None, see N/R None, see N/R
Steady or rising comments comments
32°F, Pl
or below is O\INt'
imminent “and reapply. NR
28 to 32°F, Apply solid rewet Ec?liﬁ Go to Sodium Chloride Chart
Remaining in range NaCl N/R ?:hemical as
15 to 28°F, needed
Remaining in range
0
Below 15 F Plow as needed N/R Plow as needed N/R
Steady or falling

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.



Washington State Department of Transportation Chemical Rate Guideline

Table 6. Weather event: SLEET STORM

Using a 23% concentration of Sodium Chloride

INITIAL OPERATION SUBSEQUENT OPERATIONS COMMENTS
PAVEMENT Chemical . Chemical
TEMPERATURE Maintenance spread rate Maintenance spread rate
RANGE, A s 4 ! =
AND TREND Action Ib/lane-mi Action Ib/lane-mi N/R=Not Recommended
NacCl NacCl
o * Monitor pavement temperature closely
Above 32. F None, see N/R None, see N/R *Treat icy patches if needed with prewetted solid chemical at 100-150
Steady or rising comments comments g
Ib/lane-mi
32°F, Plow
or below is 125 accumulation 125
glg;ntn(jl;?;?; Apply solid Spe(\i/vr:tasc?lli)c/i *Monitor pavement temperature and precipitation closely
, 1 * 1 1 1 1 1 1
Remaining in range chemical 125-325 chemical as 125-325 Application rates will depend on dilution potential
0 needed
1510 28'F, 250-400 250-400
Remaining in range
0 * It : : f :
Below 15 F Plow as needed NR Plow as needed NR ) Itis n(_)t recommended_ that chemicals be a}pplled in this temperature range
Steady or falling Abrasives can be applied to enhance traction

CHEMICAL APPLICATIONS: These application rates are starting points. Local experience should refine these recommendations. Time chemical applications to prevent
deteriorating conditions or development of packed and bonded snow. Monitor temperature and humidity to determine application timing.

PLOWING: Before applying any ice control chemical, the surface should be cleared of as much snow and ice as possible

CHEMICAL RATES: The recommended snow and ice control material application rates depend on atmospheric and pavement conditions at the time of treatment and on how
these conditions are expected to change over the time period (window) between the current treatment and the next anticipated treatment.




