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Application Rate Example

* Southern States: Limited public facing
info

 Northern States: Publicly available,
prescriptive approaches

 Many copy Snow Fighter’s Handbook
and Minnesota Show and Ice Control

* Typical layout of publicly available
application rates for Northern States
(Penn DOT)

e NY State had the most detailed
approach

INITIAL OPERATION SUBSEQUENT OPERATIONS
PAVEMENT spread pread
TEMPERATURE | Pavement |maintenance ':.':r:um“m maintenance m:.:m
RANGE, surface at action e action et COMMENTS
AND TREND | time of initial
operation dry prewet dry prewat
solid solid
Above 32°F, Diry, wet, Sea Sea 1) Monitor pavemeant
staady o rising | slush, or light | comments comments lemparature closaly for
SNOW COVER draps toward 32°F and
belaw
2) Treal icy palches if
nieded with material at
100 Ibesare-mi; plow if
readed
Above 32°F, Dry Apply dry or 100 100 Plow 100 1040 1) If the desired plowing/
32°F or below prewetted accumulation treatment frequency
is imminent; solid material and reapply cannot be maintained,
liquid or solid the spread rate can be
material as ncreased to 200 |bsS
needed lane-mi to accommodate
longer operational cycles
ALSO Wet, slush, | Apply dry or 100 100 2) Do not apply liquid
30 to 32°F. or light snow | prewetted chemical onto heavy
remaining cover solid material snow accumnulation or
im range packed snow
25 to 30°F, Dry Apphy liquid 250 150-200 | Plow 200 150 1) If the: desired plowing/
remaining or prewetted accumulation treatment frequency
im range solid material and reapply cannot be maintained,
the spread rate can be
ncreased todD0 Ibslane-
Dry, wet, Apply liquid 250 150-200 | liguid or solid mil to accommodate
slush, or or sold material as langer operational cycles
light snow material needed 2) Do not apply liquid
cover chemical onto heavy
snow accurmnulation or
packed snow
15 to 25°F, Dry, wet, Apply dry or 300 250 Plaw 300 250 1) If the desirad plowing/
remaining in slush, ar prevwaited accurmulation freaiment frequency
range light snew solid material and reapply cannot be maintained,
Cover prawetied the spread rate can be
solid material ncreased to 500 Ibelane-
as needed mi to accommodate
longer operational cycles
2) i suffickent molsture is
present, selid material
withoul praweatting can be
applied
Below 15°F, Dry or light Plow as Plow as 1) Itis not recommended
steady or falling | snow cover | needed needed that chemicals be applied
in this temiperature range
2) Abrasives can be applied
to enhance traction
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BLACK ICE

Surface Temp. | Surface Initial Eﬂk :’tf;]:" cted | Follow Up Action ;'::E"‘ Up Eﬂﬁi‘: ; Comments
Range (" F) Condition | Maintenance | san Salt Salt Rock Salt
Action Lbs./Im. Lbs./lm Lz Im Lbs.lm
Above 32 Dry or Apply pre-wetted None, see comments. Monitor F_ﬂ:‘fmﬂ'ﬂ temperature closely; hﬂﬂt'lj”
: treatment if pavement temperature staris to fa
Damp ;L::::;:]_Ej:{[tnﬂ;riggﬂ 115 toward 32 and it is at or below the dew point.
formation.
2310 32 Frost or Apply pre-wetted Re-apply pre-wetted rock 1) Moniter pavement temperatures closely; if
Black Ice rock salt or direct salt as needed. paviment L‘F“;’“i o ’“h": " Formg re-
liquid: d 175 175 15 90 apply chemicals. _.]. nod apply direct
IC[UII + USE dry = liquids on 1o¢ =0 thick that the pavement
salt if pre-wetted cannot be seen. 2} Heavier follow up
not avatlable. applicationi=) may be necessary.
1510 23 Frost or Apply pre-wetted Re-apply pre-wetted or dry 1y Maonitor pavement temperature closely; if
Black lce rock salt; use dry rock salt as needed pavement hecomes wet o if thin ice forms re-
 salt if 160 175 115 90 apply chemicals. 2} Do not apply direct
roci salt 1l pre- ’ liquids on iee so thick that the pavement can
wetted not net be seen. 31 Heavier follow up
availahle. applications(s) may be necessary.
Below 15 Frost or Apply abrasives Apply abrasives 1} Refer to Snow and lee Guidelines Section
Rlack Ice 5. 4405, paragraph B. for abrasive application

ralcs,

Mokes:

Iy Black 1ce or frost 13 normally a spot condition — these application rates would be apphied to arcas susceptible to the formation of black 1ce or arcas where black 1ce has
developed. Watch for freezing surface temperamires below dew point with sources of vapor, clear night skies and Light winds. 2) Refer to direct ligquid chemical
application guide lines (Appendix C Page C — 10) if anti-icing liquids are used.
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FREEZING RAIN

Surface Temp. | Surface Initial g;:‘ ::‘_;:"L“"“d Follow Up Action L‘if;:“ Up Ip-“:”“;:;}!; , | Comments
- ; C re-
Range (" F) Condition | Maintenance | sant Salt Salt Rock Sali
Action Lbs./lm. Lbs./lm Lios/Im Lbs./Im
Above 32 Wetl ar Apply pre-wetied Maonitor precipitation and |3 Bloniton pavement closely and umif_-in;.-.h.-
Shushy or dry rock salt, 115 9{) temperature, drops toward 327 F and helow. 7) Adjust
, application rates as surface conditions and
pll.'.ﬁ.'l.-' if plnwahln. precipitaiion mtensities change.
Above 32, but Wet or Apply pre-wetted Re-apply pre-wetted or dry 1 Monitor pavement lemperatures and
dropping 1o 32 or | Slushy or dry rock salt, 180 115 rock salt as needed. 180 115 precipitation closely. 2} Treal icy paiches and
, colder areas with higher applications. 3)
below soon plow 1fp|ﬂ'~lr"r]b1£'. Increase applications if precipilation intensity
increase of surface shows signs ol icing.
23to 32 Wet or Apply pre-wetted Re-apply pre-wetted or dry 1y Monitor pavement lemperatures and
Slushy or dry rock salt, 275 225 rock salt as needed. 275 225 precipitation closely and adjust application
. rates as surface conditions and precipitation
plow if plowable. intensities change. 2} Treal icy paiches and
colder areas with higher applications. 3)
Increase applications 1F precipiiation intensity
increass of surtace shows signs of icing.
2310 32 Icy Apply pre-wetted Re-apply pre-wetted or dry 1) Use Application Rate for “wet and slushy™
or dry rock salt. 360 320 rock salt as needed. 360 320 when icing condition is removed. 2) Increase
application rate if precipitation intensity
increases or if pavement shows signs of re-
freexing.
15t0 23 Wet or Apply pre-wetted Re-apply pre-wetted or dry 1 Monitor pavement lemperatures and
Slushy or dry rock salt, 360 275 rock salt as needed. 360 275 precipilation closely and adjust application
- rates as surface conditions and precipitation
plow if plowable, intensities change. 2) Treat icy patches and
colder areas with higher applications. 3)
Increase applications if precipifation intensity
mcrense or surtoce shows signs of 1lemg.
1510 23 Icy Apply pre-wetted Re-apply pre-wetted or dry 1) Use Application Rate for “wet and slushy™
or dry rock salt, 450 360 rock salt as needed. 450 360 when icing condition is removed. 2) Increase
application rate if precipitation intensity
increases or if pavement shows signs of re-
freczing.
Below 15 Dry, wet or | Apply abrasives Re-apply abrasives Refer to Snow and lee Guidelines Section
ill;]r' 5440 B) for :|.|1|'||.||.':|r|-|31|‘| rates,

Motes:

to difficult driving.

1) Freezing Rain requires a timely and aggressive response to prevent ice formation; application rates should be increased it not effective or cycle times are increased due




SLEET

Surface Temp. | Surface Initial o preweted [ Follow Up Action oo pew P | Comments
8] L “ - U Te- Welle
Range (" F) Condition | Maintenance Salt Salt Salt Rock Salt
Action Lhs./Tm Lhs./lm Lhs.Im Lhs./Im
Above 32 |'}|-1..- Patrol and spot Patrol and spot treat as 1y Maonitor pavement rcuuwl.*.a[urc.-c c]u_-;u:ljr'.und
treat as needed. needed, See comments. anticipate drops toward 32 F and below. 2)
S . Treat 1oy potches with pre-wetted rock salt at
Above 32 Snow, Apply pre-wetted Re-apply pre-wetted or dry |y Manitor pavement fL‘TE*—'IH[IHM closely and
slush, or or dry rock salt, 115 Qi rock salt as needed. 115 i) anticipatc drops toward 32F. 2) Treat icy
) I Top lowabl patches and colder arcas with higher
wel plow 1f plowable. applications. 3) Increase rates if precipitation
]I'IE!.'.“I'.I:ilr}' INCICHsEs
Above 32, but Snow, Apply pre-wetted Re-apply pre-wetted or dry 1) Munitor pavement temperaturee and
dropping to 32 or | slush, or or dry rock salt, 180 115 rock salt as needed. 180 115 previprtation ":!“‘“1.3" ‘:'TT"".r_""F ""'”h":‘ and
o o ] T ) colder areas with higher application rates. 3)
below soon. Wit plow if plowable. Increase application rates if precipitation
Jl'l!l."'I].‘ill}' INCICases.
2310 32 Snow, Apply pre-wetted Re-apply pre-wetted or dry 1y Monitor pavement temperatures and
slush, or or dry rock salt, 225 180 rock salt as needed. 225 180 precipitation closely. 2) Treat icy patches and
T ) colder areas with higher ;3|'||'||'.|.':|[:|L'||'| rated. X
wil, plow 1f plowable. Increase application rates if precipitation
inlensily increases.
1510 23 Snow, Apply pre-wetted Re-apply pre-wetted or dry 1y Monitor pavement ';f'rﬂr'k'l“'l_mv'ﬁ and
slush, or or dry rock salt, 275 225 rock salt as needed. 275 225 precipitation closely. 2) Treat icy patches and
T ) colder areas with higher :.1|'||'||'.L':|[1L'|r'| rates. 30
wel, p'ﬂ'ﬂr i F||U't"r able. Increase application rates if precipitation
inensily increases
Below 15 Any Apply abrasives. Re-apply abrasives. 13 Refer to Snow and Ice Guidelines Section
condition 54406 (B) for abrasive application rales
Notes: 1) Sleet that creates accumulating ice will require more aggressive treatment.




LALTEL D SNUYYY
(Less than Y2 /hour; visibility > 2 mile)

Surface Temp. | Surface Initial o poetted | Follow Up Action pollowUp | Fullowle | Comments
- woa a K LY (] re- e
Range (" F) Condition MMaintenance Sali Sall Sali Rock Sall
Ac t'i.ﬂl'l [ b Tm [ b/ lm Lhs.Tm [ b Im
Above 32 Wet, slush or Patrel and spot I"atrol and spot treat as I't Manitor pavement temperature for drops
light snow treat as needed. needed. See comments. toward 32 F. ) Blast isolated icy patches with
salt, treat slushy arcas begimning to frecze with
covered. See comments. 150 dry/160 pre-wet, Tbs./im and plow as
needed
Above 32, but Dy Apply pre -wetted Patrol and spot treat as ll-:"-'lll.'r:!'LH-M pavernent 1-:|n|1-:r;11u.r-: L“:I.d
dropping to 32 or rock salt or direct 160 needed. See comments, precipitation and sclect appropriate follow up
.. a= conditions change.
below soon. liquids. Patrol
and spot treat as
needed. See
COTmImenis.
Above 32, but Wet, slush, or | Apply pre-wetted Plow and re-apply pre- I} Application will need to be more frequent at
dropping to 32 or | light snow or dry rock salt, 180 160 wetted or dry rock salt as 115 100 fower temperature and higher snowlall rates.
below d low : ded ded : 21 Adjust apphcation rales as surface
ClOW 5001 covercd. plow as necded. necded. conditions and precipitation intensities change,
2310 32 D'l'}' -'ﬂlF]:"]}" ifll‘l.‘-wﬂlf.'d Sef COMmIments, 'y bMonitor pavement temperature and
rock =alt or direct 160 precipitation and use select appropriate follow
|'Lqui|:.l ) up as conditions change.
3.
23 (] 32 1""'"':1q. blu:'h or lﬁlpp]}, prr:_“lc1lt‘l| P]U“‘ El-l'l'l.l ]":_dppl}l pm_ I._I' .IJI.TII|'|Iii:i1|iiJ|'I will rll\_'l.'l\l-[L'l he more -f-fl.'l\.lll.l.'fll al
|'ig|'|T SHOW or drv rock salt, 200 160 wetted or dry rock salt as 115 100 I::u.'.m .Lumput‘a_turu. and higher snowfall rates,
. i | - od od 2h Adjust application rates as surface
covered. plow a5 necged. necged. conditions and precipitation imtensifies changee.
1510 23 Wet, slush or Apply pre-wetted Plow and re-apply pre- IHIF sufTicient medsture is present, dry rock
light snow rock salt, plow as | 250 200 wetted rock salt as necded. | 180 160 sl can b applied. Dry pavement at these
. iemperatures is betier lefi untreated if snow
covered. needed. does not rack 1o surface,
Below 15 Diry or light Plow as needed. Plow as needed. H-"mhr-mrlﬁ can h-‘| applied 1;“ tﬂllimi‘llt .
traction, a heavy salt mx wall creote BlaZing.
snow covered. . : i . &
) i L Refer 1o Snow & lee Guidelines Section
]fpr-.:vu{us salt ]fpn_‘\.' ious salt HFP]LL“H[]D]'IS 54406 (B for abrasive application rates,
Wel and applications made, plow and re-apply Apply rock salt in anticipation of rising
Snow/ice/shush | made, plow and 200 pre-wetted rock salt as 160 Lemperatures.

. 2 If salt had been applicd prior, continue with
apply pre-wett needed, ' ppited prior,
r:];}ék}ﬁfllieai etted et pre-wet salt as necded.
needed.

Motes; Iy Rush Pernod Traffic on high volume highways may reguire more aggressive mmitial treatments, 2) Use weather information to anticipate changes i storm imfensity,

precipitation tyvpe, and surface temperatures; Use appropriate guideline for heavier intensity or precipitation type change. 3) Rates may need to be increased if ovele times
are longer than normal, 4) In the event of hard pack or icing development, adjust application rates as needed. 5) For pre-storm anti-icing operations, refer to direet liguid
chemical application guides lines. Consider use of follow-up application rates for initial maintenance action if pre-storm liquid anti-icing is effective.
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MODERATE OR HEAVY SNOW

(Moderate: ' "/~ 1"/hour; visibility % to ¥z mile)  (Heavy: More than 1"/hour; visibility < %4 mile)
Surface Temp. | Surface Initial ﬁ'ﬂrik F{i::‘"““‘l Follow Up Action ;‘;lc'“k“"““ ;:‘J]“‘E;E , | Comments
Range (" F) Condition Maintenance Salt Salt Salt Rock Salt
Action Lb=./Im. Lbs./Im Lbs./lm Lhs./Im
Above 32 Wet, slush or | Patrol and spot Patrol and spot treat as |} Manitor pavement temperature for drops
light snow treat as needed, needed, See comments, toward 31 F. 2} Blast isolated icy patches with
ered g salt, treat slushy areas beginning to frecze with
COVErsd. SR8 COTIMENLE, 1RO diry 160 pre-weet, Ths/Im and plow as needed.
Above 32, but Diry Apply pre-wetted Patrol and spot treat as 1) Muonitor pavemsent lemperature and
dropping 1o 32 or rock salt or direct 160 needed, See comments, I"ﬂﬂfﬁ:""hﬂ" select apprapriate follow up a
N (SN ICHNE Clie N4
below soon, liquids. Patrol ¢
and spot treat as
needed. See
COmments,
Above 32, but Wet, slush, or Apply pre-wetted Plow and re-apply pre- 1 [f.I'II.'I:I'.I'I:Iill cyele I:i.n'||:.~'..|.';|1|. ot bz m;.iji.l'll:;l.in-.'l.L the
dropping to 32 or | light snow or dry rock salt, 150 160 welted or dry rock salt as 1 80 160 iﬂll-;:n??:ﬁtr::;nf:j;::;?:;fdl:;ﬁ::]:;?li%
below soon, covered, plow as needed. needed. ' T S B
Slushy Conditions 115 100
2310 32 Dry Apply pre-wetted See COMmments, 17 Maonitor pavemeni temperature and
reck salt or direct 160 precipitation and wse select appropriate follow up
liqu d ) as conditions change.
Il
230 32 Wet, slush or Apply pre-wetted Plow and re-apply pre- 1 [f.mlrlmill cyele Hmes can nol b 1[|j;,1_|nlil.in':il|. i
light snow or dry rock salt, 200 160 wetted or dry rock salt as 200 160 application rates can he increased to 230dey/ 200
N T e eda pre=wet, Ibaslm o accommodate longer cycles.
covered, plow as necded, needed. ) See notes below.
Slushy Conditions 115 100
15 1o 23 Wel. slush or AFP]}' ]}[‘C".‘h"ﬂlt'{;d Plow and TE-H]J'PI}' pre- 1 [1'Im|1'.|11:|| cyele Dimes i ol b 1r|u:|:|L:Lir|u;|l_;1]|a:
light snow rock salt, plow as | 250 200 wetted rock salt as needed. | 250 200 application rates can be increased to 325 dry/230
- pre-wiet, IbasIm o accommaodate longer cycles.
covered, needed. ) N 2} See notes below,
Slushy Conditions 2000 100
Below 15 Diry or light Plow as needed. Flow as necded. ]” -“hhri'*{lv!‘_ﬁlﬂ_‘l*l'-' i'F'1"|ii#'-||'IL1 _*v'l'lhﬂg'-‘v'_ traction, 2
. . [P II.'iI.'|.'_'!|' Al iy will creale t_' il..l'1rlll wler 1o Srl(}h’
snow covered. . r L . r o —_— i & lee Guidelines Section 54406 (B) for abrasive
I DI‘::‘- ";f”-“‘ salt IF previous salt applications application rates. Apply rock salt in anticipation
Wetand apphcations made, plow and re-apply of rising temperatures.
Snow/ice/slush | made, plow amnd 2 pre-wetted rock salt as 160 21 If salt had been applicd prior, continue with
apply pre-wetted needed. pre-wiet zalt as necded.
rock =alt as
needed.

Moz

1} Rush Period Traffic on high volume highwavs may require more aggressive initial treatments. 2) Use weather information to anticipate changes in storm intensity,

precipitation type, and surface temperatures; Use appropriate guideline for heavier intensity or precipitation type change. 3) Rates may need to be increased if cvele times
are longer than normal. 4) In the event of hard pack or icing development, adjust application rates as needed. 5) For pre-storm anti-icing operations, refer to direct liguid
chemical apnlication cuides lines. Consider use of follow-up annlication rates for mitial maimtenance action 1f pre=storm louid anti=icine 15 effective.
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Results so far:

e Lbs./LM standard unit of measure
* Brine use — Reliably 45-80 gallons per lane mile
 Salt use conditional on temp/weather
* 100-500 lbs./LM
* Pre-wetting nearly universally recommended by northern states
* Neighboring jurisdictions and agencies assess in field
- Methods do not appear to be standardized in most cases
* Spotty state published info on alternative deicers
 Other BMP info varies widely (spreader calibration, storage info, etc.)




