Chemical application rates

Winter maintenance field personnel should follow a
step-by-step procedure to determine the most cost-effec-
tive chemical application rate, as presented below.

Appropriate application rates for solid, pre-wetted sol-
id and liquid salt (sodium chloride) are based on pave-
ment temperature range, adjusted dilution potential level
and presence or absence of ice/pavement bond. These
recommended application rates depend on weather and
pavement conditions at the times of treatment and on
how these conditions are expected to change before the
next anticipated treatment.

Plowing should be done before chemicals are ap-
plied to remove any excess snow, slush or ice, leaving
the pavement surface wet, slushy or lightly covered with
snow when treated.

Step 1. Determine the pavement temperature at the
time of treatment with pavement temperature sensors
or roadway weather information systems (RWIS) and
project the temperature trend after treatment. You need
to predict what the pavement temperature will be in the
near term (1 to 2 hours after treatment). Generally, it
does not change much in a couple of hours, unless influ-
enced by sunshine.

Step 2. Establish the adjusted dilution potential for
your intended chemical treatment by considering:

1. Type and rate of precipitation

2. Pavement surface conditions in the wheel path

area (snow covered or bare)

3. Operational conditions of cycle time and traffic

speed and volume.

Use Table 1 (page 3) to determine the adjusted dilu-
tion potential. The first part of the table establishes the
precipitation dilution potential, and the second part of
the table adjusts the precipitation dilution potential, as
necessary, for various wheel path area conditions, cycle
time and traffic speed and volume.

Lane Mile Application Rates and Corresponding Miles Treated
Application Rate/Lane Mile
120 240 480 720
# of Yards Lane Miles You Can Treat

1 16.6 8.3 43 2.7
2 333 16.6 8.6 5.4
3 49.9 24.9 12.9 8.1
4 66.5 332 17.2 10.8
5 83.1 41.5 21.5 13.5
6 99.7 49.8 25.8 16.2
7 116.3 58.1 30.1 18.9
8 132.9 66.4 344 21.6
9 149.5 74.7 38.7 243
10 166.0 83.0 43.0 27.0

StreetWise * 2 * Winter 2007

Anti-icing material from fan-type nozzle

Some highway agencies have simplified the dilution
potential guidance by considering only precipitation dilu-
tion potential and the presence or absence of a packed
or bonded condition. They feel that their surface condi-
tions, traffic volumes and cycle times are constant.

Step 3. Finally, using field observation or sensor
data, determine if an ice/pavement bond condition ex-
ists. Then, using the observations and calculations from
Table 1 as inputs, go to Table 2, (page 4) to determine
the appropriate application rate for solid chemicals and
pre-wetted solid.

Step 4. If you are using a chemical other than salt, use
Table 3 (page 5) to determine your application rate. The
determination of equivalent application rates in Table 3 is
based on the total amount of ice melted per unit of chemi-
cal for calcium chloride and magnesium chloride. The ap-
plication rate data for each of these chemicals, normalized
with respect to NaCl, are provided for various pavement

temperature ranges and application rates.

Summary

Guidelines for Snow and Ice Control Materials and
Methods can be very useful in developing and imple-
menting a salt management plan and providing for an
effective and efficient snow and ice control strategy. The
Salt Institute is now recommending these guidelines be
put into practice for your snow fighting program.

The practice of applying the “right” amount of chemi-
cal at the “right” time for weather and road conditions will
result in long-term chemical savings. To effectively utilize
these tools, highway agencies will have to modify their
operations to include tools like RWIS, pre-wetting and di-
rect chemical application. Nevada highway agencies are
in the forefront in making these changes.

No longer is it sufficient to use only a few application
rates over the course of winter like has been done for
the last 30 years. The new strategies do work and should
become part of an efficient, environmentally responsible
highway operation.




NEW CHEMICAL APPLICATION
GUIDELINES FOR WINTER OPERATIONS

Guidelines for Snow and Ice Control Materials and
Methods offer a new approach for state and local high-
way agencies in selecting ice control chemical applica-
tion rates for a wide range of weather, site and traffic
conditions. The guidelines o
were developed by provid-
ing appropriate existing
documentation to new data
collected from field testing of *
selected strategies and tac-
tics over three winters.

When taking into account
factors that influence the
choice of materials and their
application rates, operational
changes need to be consid-
ered first. The most important
operational consideration in-
fluencing the dilution rates is

the potential treatment cycle Anti-icing material from straight-stream nozzle

surface condition, refer to the aspects of the pavement
itself that influence snow and ice control operations. The
pavement surface temperature is a key component, as it
has a major effect on how ice control chemicals perform
and ultimately on the treatment
decision itself.

As pavement temperatures
decline below about 10 degrees
Fahrenheit, most ice control chemi-
cals become less effective in terms
of the amount of ice melted per
unit of chemical applied. Pavement
temperature, therefore, drives the
decision to plow only, plow and
apply chemicals or plow and apply
abrasives depending also on the
level of service desired.

Pavement surface conditions
include any accumulations of
snow and ice that may remain

times and traffic volume.

Longer treatment cycle times allow more precipita-
tion to accumulate on the roadway between treatments,
thus increasing the dilution rate. For equivalent ef-
fectiveness, more chemical must be applied for longer
cycle times. The traffic volume and speed will also
displace ice control chemical from the roadway making
them less effective.

When choosing materials for fighting snow and ice,
you need to consider certain major factors, namely the
dilution potential that the chemical treatments will face
and the performance characteristics of the materials. For
clarity, we need to define some terms.

Precipitation dilution potential is the potential
form, type and rate of precipitation of a winter storm in
progress. The higher the moisture content of the storm
per unit or time, then the higher the precipitation dilution
potential.

Pavement conditions, particularly the pavement
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on the pavement at the time of
treatment after plowing, such as loose snow, packed
snow and ice. A significant pavement surface condition is
whether the snow or ice is already bonded to the pave-
ment surface.

Snow or ice remaining on the roadway surface after
plowing will cause chemical treatments to dilute more
quickly, in addition to the dilution caused by continuing
precipitation. If the snow or ice is bonded to the pave-
ment, considerably more chemical and mechanical effort
will have to be applied to achieve a high level of service.
This may take upwards of 30 percent or more chemical
to unbond the snow and ice pack from the pavement.

Adjusted dilution potential is a term that character-
izes the rate that a chemical’s effectiveness is eroded
under normal operating conditions. It takes into consider-
ation precipitation rate, pavement conditions and opera-
tional conditions. For simplicity, adjusted dilution potential
is divided into three levels: low, medium and high.

Continued on page 2




ki1able 1, illustrated here, determines the adjusted dilution potential. The first part of the fable establishes the
precipitation dilution potential and the second part of the fable adjusts the precipitation dilution potential,
as necessary, for various wheel path area conditions, cycle time and traffic soeed and volume.??

Table 1. Precipitation dilution potential and its adjustments

Precipitation Type

Precipitation Rate

Light Moderate Heavy Unknown
1. Snow (powder) Low Low Medium Low
2. Snow (ordinary) Low Medium High Medium
3. Snow (wet/heavy) Medium High High High
4. Snow (unknown) | e Medium | - | e
5. Rain Low Medium High Medium
6. Freezing rain Low Medium High Medium
7. Sleet Low Medium High Medium
8. Blowing snow e Medium | e | e
9. Snow with blowing snow SAME AS TYPE OF SNOW
10. Freezing rain with sleet Low Medium High Medium
11. None if wheel path area condition is: .
Not Applicable
Dry or damp
Wet Low
Frost or black ice (thin ice) Low
Slush or loose snow Medium
Packed snow or thick ice High

Adjustments or precipitation dilution potential

a) Wheel path area condition when precipitation is present Increase precipitation dilution potential above by number of levels*

Bare 0
Frost or thin ice 0
Slush, loose snow, packed snow or thick ice 1
b) Cycle Time
0-1.5 hrs 0
1.6-3.0 hrs
More than 3.0 hrs 2
¢) Traffic volume at traffic speed >35 mph
Fewer than 125 vehicles per hour 0
More than 125 vehicles per hour 1

*When you make adjustments to the precipitation dilution potential, an adjustment of “1”” would change a low level to a medium level or a medium
level to a high level. An adjustment of “2” would change a low level to a high level. The end result of adding various adjustments to the precipita-
tion dilution potential is termed adjusted dilution potential. The adjusted dilution potential level cannot exceed “high.”

Left, anti-icing combination — multiple
liquids at the same time — can combine
liquid CaCl with liquid NaCl.

Application rates for solid, pre-wetted and
liquid sodium chloride can e found in
Table 2 on the back of this insert.

StreetWise * 3 * Winter 2007




Table 2. Application rates for solid, pre-wetted and liquid sodium chloride

Application Rate
Pavement Temperature (°F) Adjusted dilution potential Ice/Pavement bond - —
Solid® Ib/LM Liquid® gal/LM
Lo No 90° 40°
" Yes 200 NR ¢
. No 100° 44
More than 32 Medium Yes 225 NR ¢
. No 110° 48°
High Yes 250 NR ¢
Lo No 130 57
" Yes 275 NR ¢
. No 150 66
30to 32 Medium Yes 300 NR ¢
. No 160 70
High Yes 325 NR ¢
Lo No 170 74
W Yes 350 NR ¢
. No 180 79
25t0 30 Medium Yes 375 NR ¢
. No 190 83
High Yes 400 NR ¢
Lo No 200 87
" Yes 425 NR ¢
. No 210 92
20to 25 Medium Yes 450 NR ¢
. No 220 96
High Yes 475 NR
Lo No 230 Pre-wet only
" Yes 500 NR
. No 240 Pre-wet only
151020 Medium Yes 525 NR
. No 250 Pre-wet only
High Yes 550 NR
Lo No 260 Pre-wet only
" Yes 575 NR
. No 270 Pre-wet only
10to 15 Medium Yes 600 NR
. No 280 Pre-wet only
High Yes 625 NR
A. If unbonded, try mechanical removal without chemical.
Below 10°F B. If bonded, apply chemical at 7001b/LM. Plow when slushy. Repeat as necessary.
C. Apply abrasives as necessary.

LM = lane-mile road NR = not recommended

Table Notes:

a. Values for “solid” also apply to pre-wetted solid and include the equivalent dry chemical weight in pre-wetted solutions.
b. Liquid values are shown for the 23 percent-concentration solution.

c. In unbonded, try mechanical removal without chemicals. If pretreating, use this application rate.

d. If very thin ice, liquids may be applied at the unbonded rates.

General Notes:

1. These application rates are starting points. Local experience should refine these recommendations.

2. Prewetting chemicals should allow application rates to be reduced by up to about 20 percent, depending on such primary factors as spread pattern and spreading speed.
3. Application rates for chemicals other than sodium chloride will need to be adjusted using the guidance in Table 3.

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

5. Pre-wetting at lower temperatures (10-15 degrees) should only be done with CaCl and MgCl. 10+/- gal per ton.

NOT WITH SALT BRINE!
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Table 3. Equivalent application rates for the three most common ice control chemicals.

NaCl CaCl2 MgCI2
Tempe“('f‘F“)’e Range Solid 23% Liquid Solid 32% Liquid Solid 27% Liquid
b/LM gal /LM b/LM gal /LM b/LM gal /LM
50 22 56 16 47 17
100 44 111 32 94 33
30-32 150 66 167 47 141 50
200 87 222 63 188 66
250 109 278 79 235 83
50 22 53 15 45 16
100 44 106 30 90 32
28-30 150 66 159 45 135 48
200 87 212 60 180 64
250 109 265 75 225 80
50 2 51 14 43 15
100 44 102 29 86 30
26-28 150 66 153 43 129 46
200 87 204 58 172 61
250 109 255 72 215 76
50 2 49 14 41 14
100 44 98 28 87 29
24-26 150 66 147 42 123 43
200 87 196 56 164 58
250 109 245 70 205 72
50 2 47 13 39 14
100 44 94 27 78 28
22-24 150 66 141 40 117 41
200 87 188 53 156 55
250 109 235 67 195 69
50 2 45 13 37 13
100 44 89 25 74 26
20-22 150 66 134 38 111 39
200 87 178 51 148 52
250 109 223 63 185 65

LM: Lane mile of road

NaCl: Sodium chloride

CaCl2: Calcium chloride

MgCl12: Magnesium chloride
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SALT APPLICATION RATES (PER LANE MILE)
**Double these rates for centerline applications***

Anticipated Application rate
Current Pavement Temperature Pavement . PN PP Recommended
o . Severity / Precipitation Type 2401b Comments
Range (°F) Temp.Change (Higher or . Treatment
per Ln/mile
Lower)
Higher Light-Rain, Sleet, or Wet Snow 240 Pre-Wet salt application
Do not pre-treat roadway
Initial application, reappl
Above 32 paps needed PPy lfre-Wel inil(iial Salt .a[flpéiclalion
Lower Moderate to Heavy-Rain, Sleet or Wet Snow 240 re-treat ro%;{gﬁ(ﬁl alcium
@ 20-30 gals per lane mile
Is.ighl Freezing-Rain, Sleet, Dry Snow or Wet 240 Pre-wet Salt with Calcium
) now Chloride
Higher @ 8-10 gals per ton
Moderate to Heavy —Freezing Rain, Sleet, Dry 240 P " ith Calci
Snow or Wet Snow . P re-treat roadway wi alcium
251032 I““”f;'}’ﬂ‘;i‘y‘i‘:‘:;:dl‘;" and Chloride
; @ 20-30 gals 1 il
Light Freezing-Rain, Sleet, Dry Snow or Wet 240 g :)rper ane miie
Snow Pre-Wet Salt with Calcium
Lower Chloride
Moderate to Heavy —Freezing Rain, Sleet, Dry @ 8-10 al per ton.
240 galp -
Snow or Wet Snow
Light —Sleet, Dry Snow or Wet Snow 240
Higher Initial application, Pre-treat roadway with Calcium
g low/reapply as needed :
Moderate to Heavy —Sleet, Dry Snow or Wet 240 P PPLY Chloride
Snow @ 20-30 gals per ton
200 25
Pre-Wet Salt with Calcium
Light — Sleet, Dry Snow or Wet Snow 240 Chloride
Lower lIm/ua% ap{)ll?étlun:i J @ 8-10 gal per ton.
Moderate to Heavy —Sleet, Dry Snow or Wet 240 plow/reapply as neede
Snow
Light —Sleet or Dry Snow 240
High Initial application,
1gher plow/reapply as needed Pre-treat roadway with Calcium
Moderate to Heavy — Sleet or Dry Snow 240 Chloride@ 20-30 gals per lane
15 t0 20 mile
Light — Sleet or Dry Snow 240 . .
Lower Initial application, Pre-w_el Salt with Calcium Chlo-
plow/reapply as needed ride @ 8-10 gals per ton
Moderate to Heavy — Sleet or Dry Snow 240
Monitor pavement temperature.
Apply sand if necessary, plow Switch
15 or Below as needed to wetted salt if rising above
15°F

If snow is blowing off of roadway and no hard pack exists, do not apply materials.

@ DO NOT APPLY ON PACK unless applied with Salt
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