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CHAPTER 1.

1 BACKGROUND Snow, ice, drifting snow, and
reduced vistbility at airports n areas subject to below

freezing temperatures can severely affect winterume
operational safety The presence of snow, ice, or
dush on airport movement surfaces frequently causes
hazardous conditions which contribute to aircraft
accidents, incidents, and reduced traffic volumes
resulung 1 delays, diversions, and flight
cancdlations. Awrport management’s approach to
snow and ice control procedures will largely determine
the extent to whuch these effects can %)e minimized

Timely assessment of runway braking condiions
dunng winter westher and providing accurate and
red-tune information to pilots will further enhance
operations

2  DEFINITIONS

a Ice. The solid form of water consisting of
a charactenstic hexagonal symmetry of water
molecules. Density of pore ice 18 57 b/
(913 kg/m®), which 15 9 percent less dense than
water Compacted snow becomes 1ce when the arr

passages become discontinuous at a density of about
50 1b/ft’ (800 kg/m*)

b Sush. Snow which has a water content
exceeding 1ts fredy dramned condiion such that it
takes on flwd properties (e g, flowing and splashing)
Water will drain from dush when ahandful 1s picked
“P

€. Snow A porous, permesble aggregate of
ice grains which can be predomunately single crystas
or close groupings of severd crystals

(1) Dry Snow Snow wiuch has msufficient
free water to cause cohesion between ndiwvidual
particles, generally occurs at temperatures well below
32 F @ C) Xn operationd test 1s t0 make a
snowball, if thuis 15 futile because it falls apart, the
snow 15 dry
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(2) Wet Snow Snow which has grans
coated with hqud Water which bonds the mass
together but has no excess water in the pore spaces
A well-compacted solid snowball can be made, but
water will not squeeze out

d. Patehy Conditions. Areas of bare pavement
showing through snow and/or 1ce covered pavements
Patches normally show up first dong the centerline in
the centra portion of the runway in the touchdown
areas

e Deiced. Ice on runway has been mated wath
chemicals.

f . Eutectic Temperatore/Composition. A
deicing chemica mdts ice by lowenng the freezing
pownt. The extent of this freezing pomt depression
depends on the chemical and the proportions of
chemical and water i the sysem. The hmt of
freezng pomnt depression, equivalent t0 saying the
lowest temperature that the chemical wall melt jce,
occurs with a s ¢ amount of chemical This
temperature is caled the eutecnic temperature and
the amount of chemucal 15 the eutectic composition.
Collectively, 1t 1s referred to as the eutectic point.

g Coefficient Of Friction. The ratio of the
tangential force needed t0O mamtain viform relative
motion between two contacting surfaces (aircraft tires
to the pavement surface) to the perpendicular force
holding them in contact (distributed aircraft weaght to
the aircraft tre area) The coefficient is often
denoted by the Greek letter MU It 15 @ simple
means used to quanufy the relative shpperiness of
pavement surfaces. Friction values range from O to
100 where zero is the lowest friction value and 100 1s
the maximum frictional Vaue obtamable

3 -6 RESERVED
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CHAPTER 2. WINTER OPERATIONS ON AIRPORTS

7  SAFETY REQUIREMENTS SNOW, ice, and
slush should be removed as expeditiously as possible
to maintain runways, high-speed turnoffs, and taxways
in a"no worse than wet’ condition. Surface fricuon
can be improved by application Of abrasive materid
when unusud conditions prevent prompt and
complete remova of dlush, snow, or ice. Operations
of snow removal equipment and support vehicles must
be conducted to prevent interference and conflict With
awrcraft operauons. This responsibility is shared by
both airport personnel and ah-aft operators. The
reduced hours of dayhght during the winter and
frequent low visibility conditions, resulting from fog,
blowing snow, or precipitauon, require extra care
during fidld operanons and greater attention tO
enhancing wisibility Of equipment performung winter
masntenance (e, snow remova, fricuon enhancement,
elc

a  Alrport Operator AN operator has a mgor
duty to ensure the safety of operations a his facility
This mvolves performance according to accepted
principles, ensuring a high standara of care, and
providing state-of-& -art standardsn equipment and
techmques. Care should be taken that the snow and
fce removd plan in the an-port’s certificaion manua
18 current, complete, and customized to the loca
conditions All airport leases and agreements should
be clear and s ¢ and cover the duties and
responsibilities of |essees to carry out their snow and
ice control duties Arrport Operators, however, have
the duty to warn of any change in published
procedure or change in the physical facility As an
example, an operator should tumely OF proper
notice of pavement or visual aids which may have
been damaged by a snow plow  Complete
documentation Of compliance With the certification
manual should be kept.

b Snow and |ce Control Contractors The
principles of ensuring safety of operauons aso aply
to contractors In parucular, agreements should be
clear and speaific regarding duties, procedures for
snow and ice. control, responsibiliies  for
communications and control, and contingencies
Contractors should be given a copy of the awrport
certification manud as well as the snow plan

¢. Alrman’s Information Manual (AIM) The
procedures for pilot braking action reporting and
runway friction reporting ag¢ given n the AIM
These procedures cover how pilots report arcraft

braking action to ATC and how ATC reports friction
numbers obtained from airport management Lo pilots
durmg winter operations.

8 ISSUES Snow, ice, and dush on arcraft
movement surfaces can degrade the coefficient of
friction and reduce aircraft braking and directional
control.

a2 Runway Operations. Snow, ice, dush, and
standing water impede aircraft acceleration. Although
acceptable imuts vary by aircraft, most jet aircraft
flight manuas Hmit the awrcraft to landing with
1inch or less of dush or standing water on the
runway and t0 taking Off with one-haf inch or leas
of slush or standing Water on the runway AC 91-6A,
Water, Slush, and Show on the Runway, prowides
additional information concerming the operation of
turbojet arrcraft when water, dush, and snow are on
the runway

b Generd Aircraft Surface Operations Other
wmter ssfety eoncerns include

(1) Obscured Visud Aids. In-pavement
and edge bLghts, taaway lights runway markings,
airport guidance signs, and wisual approach sope
indicators need to be mamtatned free of snow and
Ke

(2) Obstructions. Hazardous snow banks,
dnfts, windrows, and ice ridges, which could come
tnto contact with any of the aircraft wing or nacelle
surfaces, should be prevented or eiminated.

(3) Navigational Aids. Any snow or ice
whuch affects the signal of electronic navigation aids
must be. removed

¢. Paking Ramp Operations Snow, ice, and
slush accumulauons on ramps and parking or holding
aress cregte safety hazards Three effects of such
accumulations are

(1) Suek Surfaces  Equipment and
personnel operating on a shick or Icy pavement surface
may not have sufficient traction to start, stop, or even
remain 10 place when encountenng exhaust blast from
other aircraft Mamtaimng directional control under
these conditions s a0 avery red problem.
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(2) Power Runup Pilots of parked or
holding awrcraft (es turbojet arrcrafty must
apply increased r t0 break away, maneuver, and
tax1 under adverse surface conditions. The resultant
blast may damage other aircraft or ramp support
egmpment and could even injure ramp personnel

(3) Obscured Visual Alds. The absence
of wvisible painted markings Or obliterated sign
messages could make maneuvering on ramp areas
difficult Pilots, unable to see these visud ads, arc
hard pressed to judge direction and obstacle
clearances.

9  CONTROL

a. Smow Committee. All airports Subject to
annual snowfall Of severd inches Or more or xing
conditions should have a show committee The
committee she and function will vary depending on
the frequency and amount of aaucipated snowfall and
the size of the airport. The formaly constituted snow
committee expedites decisionmaking, reduces t h e
response ume for keeping runways, taxiways, and
ramp aress operational, and improves the safety
evaueion process which determunes When or if a
runway should be closed A committee may be
composed of representatives of awrport management
and operational staffs, airhne t operations
departments and/or fixed-base operators, the air traffic
control tower (ATC), the flight Service Station, airway
facilities (AF), the National Weather Service, other
meteorologica services, and any other interested or
concerned parties.  Airhnes pormally provide
information ON aircraft operational limitations and
a4 in evaluating pavement surface conditions
Snow commuttees are generally chaired by the airport
manager or his representative Commiitees have
proved useful, not only in day-today operations
(because communjcations ae enabled), but in
wentifying |ong-range equipment needs and selecting
and aprlym g 1ce control chemucals. SNOW committees
normaly criuque past season’s activities. Many snow
commuttees alSo critique responses after each storm
event

b Snow Control Center Airports in frequent
or heavy snowfall areas should set up a special facility
for all snow and ice control activities (Le., a‘ Snow
Desk" or *Snow Control Center’) The snow desk or
snow control center wall normaly nform air carriers
and the ATC of expected runway opening and closing
times and serve as a prime source of fleld condition
information. The size and complexity of this facihity
will depend on the size Of the airport, loca climate

6
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conditions, and the pesonnd avaladle
Commumcation between e ATC tower, snow and
ke control egmpment and/or supervisors vehucles, and
other support elements need to be provided Status
boards are often used for displaying the type,
ienufication number, status, an(i) location of each
plece of equipment A status board 15 aso useful for
recording the condinon and ingpections of awrport
surfaces and wvisual aids. The snow control center can
keep an egmpment checklist to supplement the status
board and a visual ingpection to ensure that al
equipment has cleared runways pnor to resumption of
aircraft operations

¢ Snow Removal Plan. Every airport where
showfdl is hkgl(?/ should have a written plan which
states the procedures, egmpment, and materials to be
used by the awrport m remowving snow and jce It
should set out maintenance objectives and the
priorities assigned to the rt movement aress,
establish and define areas Of responsibility (including
who can dose a runway), establish operational
requirements and procedures, and define relatonships
with contractors if used The plan should also address
any unique environmental, chmauc, and physicd
conditions affecting the arport Elements that should
be mn tus plan are preseason preparation, SNOwW
committee composition, SNOW desk Or SNOW control
center location, eguipment, personnel trainng,
wesather reports, field condition reports, clearance
critenia, clearance pnionues, supervision, @ N d
communications The snow plan should be flexible
enough to alow snow and 1ce removal operations to
change with changing westher and operational
procedures. The SNOW commuttee at the awrport can
be charged wath helping the awrport operator keep the
snow plan up to date The sophistication or detail
mncluded in asnow plan will necessanly increase with
the increasing size and complexty of the awrport A
typical snow plan is included in appendix 2

10 SNOW REMOVAL. PRINCIPLES  Certamn

principles OF objectives form the basis for a snow
remova plan. These are discussed below

a  Snow Remova. Snow impedes the passage
of wheels by absorbing energy in compaction and
displaccment The resulung Orag increases as the
water content of the snow increases. Wet snow and,
in particular, slush will accumulate on ali exposed
surfaces subject to splashung from the landing gear,
degrading fght control effectiveness Or possibly
prevenung retraction of landing gear Engme
flameout can also be caused by wet snow Even dry
show will accumulate on the landing gear and

+
'
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b Evaluation Meetings. It may be helpful to
conduct meetings durmg the season to evaluate, and if
necessary, revise procedures

¢ Snow Committee. A | | airports subject t o
annual snowfall of several mches or more or cmg
conditions should have a snow committee The
committee size and function will vary depending on
the frequency and amount of anticipated snowfall and
me size of the airport. The formally constrtuted snow
committee expedites deciston making, reduces t h e
response tme for keepng runways, taxiways, and

ramp areas operational, and mmproves t h e  safety

evaluation process which determmes when or if a
runway should be closed A committee may be
composed of representatives of awrport management
a n d operatons staffs, airlime flight operations
departments and/or fixed-base operators, the air traffic
control tower (ATC), the fight service station, airway
facilhes (AF), the National Weather Service, other
meteorological services, and any other interested or
concerned parties Awrhnes normally provide
informatton O n aircraft operational himitations an d
assist | evaluating pavement surface conditions
Snow committees are generally chaired by the arport
manager or his representative  Commitiees have
proved useful, not only m day-to-day operatons
{because commumecations are enabled), but m
identifying tong-range equipment needs and selecting
and applying ice control chemicals Snow committees
normally crihque past season’s activiies Many snow
committees also criaque responses after each storm
event.

d. Snow Control Center Amrports in frequent
or heavy snowfall areas should set up a special facility
for all snow and 1ce control actrvities (1 € , a “Snow
Desk" or “Snow Control Center”) The snow desk or
snow control center will normally inform air carners
and the ATC of expected runway openmg and closing
tunes and serve as g prime source of field condition
mformation The sue and complexity of this facility
will depend on the mize of the awrport, local clhmate
conditions, and the personnel available
Communication between the ATC tower, snow and ice
control equipment and/or supervisors' vehicles, a n d
other support elements need to be provided Status
boards are often used for displaymng the type,
wdentification number, status, and locagon Of each
piece of equipment A status board 15 also useful for
recording the condition a n d mspections o f airport
surfaces and visual mds The snow control center can
keep an equipment checklist to supplement the status
board and a visual mspection t o ensure that al |
equipment has cleared runways prior to resumption of
amcraft operations
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¢ Snow Removal Plan. Every awport where
snowfall 18 likely should have a wntten plan which
states the procedures, equipment, and matenals to be
used by the amport 1n removmg snow and tce It
should set out mamtenance objectives and the priorties
assigned to the amrport movement aréas, establish and
define areas of responsibility (mcludmg who can close
a runway), estabhsh operational requirements and
procedures, and define relationships with contractors if
used The plan should also address any unique
envronmental, chmatic, a n d  physical conditions
affectmg the airport. Elements that should be m this
plan are preseason preparation, SNOW committee
composition, snow desk or snow control canter
location, equipment, personnel tranmg, weather
reports, field condition reports, clearance critera,
clearance priorities, supervision, and communications
The snow plan shouldbe flexible enough to allow snow
and 1ce removal operations to change with changing
weather and operational procedures ~ The snow
commitiee at the airport can be charged with helping
the airport operator keep the snow plan up to date
The soplusticanon or detail mcluded m a snow plan
will necessanly merease with the ncreasing size and
complexity o f the aurport A typical snow plan 1s
meluded n appendix 2

10 SNOW REMOVAL. PRINCIPLES Certam
pnnciples or objectives form the basis for a snow
removal plan These are discussed below

a  Smow Removal Snow impedes the passage of
wheels by absorbing energy m compaction and
displacement. The resultmg drag increases as the
water content of the snow Inc¢reases Wet snow and,
particular, slush will accumulate on all exposed
surfaces subject to splashing from the landmg gear,
degrading flight control effectiveness or possibly
preventing retraction of landing gear Engme flameout
can also be caused by wet snow Even dry mow will
accumulate on the landing gear and underside of the
fuselage because of engine heat and the use of reverse
thrust. A slush-covered pavement will reduce friction
coefficient and can also cause hydroplaning It 1,
therefore, necessary to remove snow from Prionity 1
(active) runways as soon as possible after snowfall
begmns Dry snow fallmg on a cold dry pavement wall
generally not adhere and may be blown off by wmd or
awrcraft operations Under these circumstances, only
brooming may be needed to prevent compacted snow
tracks from formmg Wet snow cannot be blown off
the pavement and will readily compact end bond to it
upon the passge of wheels

b  Height of Snow on Shoulders, Snow plowed
off the runways must be reduced mn height, sufficient to
provide clearance for wings, engnes, end propellers

7
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[see chapter 3, paragraph 21b{6)] Ehmnatng
windrows af the nmway edge will also reduce the
formation o f dnfts onto the runway  These dnfis,
often called finger drifis, frequently take the form of
long, intermittent, a n d
projections which taper m width and height and can
cause |0ss of aircraft directional control Furthermore,
snow cleared from the unways should not be deposited
within a navigational aid (NAVAID) crtical area,
especially a reflecting plane area (see figures 3-6a and
3-6b)

¢ Ice and Bonded Smow Prevention. Roper
apphcatnon of approved chemicals on the pavement
prior to or durmg the very early stages of a snowfall
will reduce the likelihood of compacted snow bonding
to the pavement. Prompt treatment will also reduce the
effort needed by erther mechanical or chemical means
of removmg the mow Additienally, chemicals should
not be used where their melting abilities may cause dry
blowing snow te accumulate on pavement surfaces in
the form of dush

d to Freezing Rain. Freezmg ram
will bond to a cold pavement surface and will require
special treatment dependmg on the pavement surface
temperature | the pavement surface temperature 1s
below freezing, chemical application may be the most
effective control measure On the other hand, if the
pavement surface temperature 15 above freezing and a
frozen rain (slush) develops, & more effective method
of conk-01 would be brooming

¢ Effect of Chemicals on Friction

(1) Deicmg chemicals may mtally degrade
the fnctional level of a pavement surface upon
apphicanon because of the concentrated chemical film
that will oceur on the surface area  This 18 especially
true with hqud chemicals However, after a short
period of time, the frictional gquality of the pavement
surface should recover if the microtexture of the
pavement surface 18 sound

(2) Dunng anti-icmg, pavement3 m
otherwiss good condition wall not expenence an unsafe
drop m friction levels when chemicals are appled at
the manufacturers' recommended rates On the other
hand, pavements with poor microtexture due to wear or
contammation by rubber deposits may become slippery
[Effects of Runway Anti-lcing Chemicals on Traction
(DOT/FAA/CT-TN 90/53), Nov 1990]

(3) After the threat of inclement weather has
passed, prompt cleanup measures should be yutiated to
remove surface contammants pror t o]
operations

possibly narrow snow

arrcraf
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f Communications Equipment. Two-way radios
provide the primary communication between snow and
Kce control elements, 1e, Mow controll c enter |
supervisory velcles, and often times with snowplows,
brooms, and other equipment. All units operating on
ninways and taxiways should be able to commumcate
on the appropnate amport advisory frequency or be
under the control of a radio-equipped vehicle Methods
of signalmg to ndicate to the operators the necessity
for clearng the runway or changmg the remova plan
should be worked out 1n advance Some amports use a
flashing beacon on supervisory vehicles as a signal
This signal beacon 15 separate and distinct from the
flashing beacon that should be operatmg whenever
vehicles are m an aircraft movement area High noise
levels m gnow and 1ce control equipment may justify
the mstallation of radios equipped with headsets and
noise-canceling microphones

g NAVAIDs a n d Weather Equipment | f
there 18 my doubt about specific areas that need to be
kept clear around weather and navigational equipment,
the arport operator should contact the local or regional
FAA Awrways Factlites Office

(1) NAVAIDS Snow removal around FAA
locahizers, ghde slope mstallations, transmissometers,
etc, should commence m conunction with
runway/taxiway/ramp mow control based upon the
snow and 1¢® control plan and the Instrument Landmng
System (ILS) snow depth ¢riteria agreed to with the
FAA An-way Facilities System Management QOffice or
designee Pnor to starting removal and after fimshing
removal, the arr traffic control tower, flight service
station, UNICOM, or approprate faciliies should be
contacted. No equipment should be moved mto the
NAVAID areas until al | aircraft approaches ar e
completed In addition, the local Airways Facthiies
office should be contacted before begmnmng removal
actions unless the glide slope has been Notices to
Ammen (NOTAMED) out of service  Clearance
around non-Federal NAVAIDs should be acoomphshed
according to the facility's operations/mamtenance
manual

(2) Weather equipment F A A an d the
National Weather Service h a v e mstalled weather
observation equipment at many amports Because o f
the locaton of many of the Automated Surface
Observing Systems (ASOS), snow dnfts and snow
accumulation may nterfere with the ASOS sensors
resutting 1 erroneous nfonmation Crews should use
caution dunng snow removal operations to avoid
blowmg snow from obscurmg ASOS visibility sensors

{ or to prevent snow accumulation from interfering with

other ASOS sensors
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(3) Snow Fences. Snow fences can also
miunimize snow accumulation around NAVAIDs and
other sensitive factlities The nearest AF office should
be contacted prior to erection of any snow fence for
technical guidance and determination of the effect such
structures will have on the proper functioning of the
NAVAIDs Failure to remove the snow m areas
adjacent to the NAVAID may result m the restriction
or shutdown of the facihty The auwport sponsor
should have an agreement with AF related to the
condrtions for which snow removal must be undertaken
and the lmits of the required snow removal to preclude
restriction of the facility

11 PRESEASON PREPARATIONS  Preparation
for tbe next winter season should begin as 300n as the
previous winter season ends A review of toe past
winter's experiences and problems should be made as
soon as possible while the expenence 18 still fresh in
mmd

a. Equpment and Supplhies The condition of
the amport snow control equipment should be
determined, repairs scheduled, and replacement parts
not m stock ordered lee control chemicals and
abrasives should be ordered to e- therr bemng on
hand before the first snowfall of the following winter
season  Chemical a n d  abrasive  spreading
equipmentshould be calibrated to ensure application of
a known, controlled amount of material The correct
spread rate should be based on the prevailing
condihons and the guidance provided in chapter 3

b Training and Communications.  Crews
should be trammed m the operation of the equipment,
and practice runs should be made with the equipment
In typical operational scenaros  Also, the crews
should be taught general mamntenance and repar
techniques f or t h e vehicles and b e tramed n
communication procedures and terminology, as well as
be completely famihianzed with amrport layout,
marking, signs, and lighting A complete check of
communication equpment should be made Operator
trainmg on the use and reparr of specific pieces of
equipment 1s extremely important as 1t allows more
efficient use of the equipment and less likelthood of
breakdowns during operation

¢ Installation o f
prior to the onset of a wnter season, snow fences
should be nstalled at locations when prior observation
has show they will be effechive In mmmizng
accumulanon (see paragraphs 109(2) and 21a(2))

d Identification o f Disposal Areas If there 15
msufficient storage space for snow near me areas to be

Snow Fences, Immediately
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cleared and no meltmg or flushing means are
avallable, hauling to a disposal site may be necessary
In that case, a she should be selected before wmter i
an area where the mow pile will not mterfere with
arrcraft operations, will be readily accessible, and will
not mterfere with t he amport’s NAVAIDs The
disposal site selection should be coordmated with the
local AF Sector office careful consideration must be
given to dramage 1n selecting a land disposal site as
the ground will remain slow-covered or wet long after
gll other snow has melted and seasonal vegetative
growth will be delayed If large quantriies of snow
must be handled, a tracked bulldozer may be necessary
to posh the snow from the truck dumping point mto a
pile  This will reduce me area occupied by the mow
and prevent haul trucks from becoming stock m the
dumped snow Debns remaming after the spring melt
will need to be cleaned up Disposal by use of melting
devices 15 discussed in chapter 3

¢ Installation of Runway and Taxiway Edge
Light Markers. The preferred method of ensuring
that runway and taxiway edge hghts are not obstructed
by snow 1s by mstallmg fixtures which are taller than
14 inches, in accordance with AC 150/5340-24,
Runway and Taxiway Edge Lightmg System If ths s
not practicable, m heavy snow areas edge bght markers
may be mstalled prior to the first snowfall of the season
to assist mow removal equipment operators m
avoiding stnkmg the bghts while plowng near them
Markers should be securely fastened i place to avoid
creating a foreign object damage (FOD) hazard The
flexible edge light markers, normally cyhndncal sticks
of 3/4 inch (2 cm) or less m diameter or flexible stakes
with flags, may extend up to 24 imches (61 cm) above
the top of the edge hights, but should be the mmimum
height necessary to extend above normal snow depth of
a smgle snowfall event In all cases, the height of
these units should be 6 wnches (14 cm) outside of the
propeller arc of the most crmtical airplane using the
awrport For cylindrical sticks, the wall’s thickness
should prevent kmking and keep the markers standing
straight. If hollow, measures should be taken to
prevent water accumulating nside the markers where
it could freeze The color of the flags or sticks,
mncluding my retroreflective material, should be high-
contrast and lmgh-visibility, such as international
orange The markers should be designed to exhibit
similar properties of strength and flexibality throughout
the temperature range that can be expected to be
encountered The markers should be designed to resist
changes to properties of visibality, strength, and
fiexibility due to exposure to ultra-violet radiation A
cursory mspection of edge hght markers should be
performed regularly
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12 ATRFIELD CONDITION ASSESSMENT

a. Weather Reports. Appropriate response to a
mow or 1¢e removal event depends on accurate
mformation about an approaching storm and the hikely
effect of preciprtation on awrport surfaces The snow or
e removal task can be reduced and costs lessened by a
prompt, effective response to a storm waming, m
addition, unnecessary callouts and other mobilization
costs can be elimmated by responding appropnately to
accurate storm forecasts In many areas, good forecasts
can be obtamed from tbe National Weather Service
Where these are very general, both with regard to
geographic area and time of the precipration event,
C - t weather services are also available and c a n

provide | o ¢ a | specific forecasts and short-time

wamings Some awrports have mstalled color weather
radar monttors on which views of precipitation cells
can be called up from local or distant radars Another
option may be procurement of a weather radar system
including x-band radar (designed specifically for snow
and low-level precipitation condifions like "lake effect
storms’) At smaller awports, a telephone network
with outlymg areas (possibly county or State highway
offices) can be used to track approaching storms

b Pavement Sur f a c e Condition Sensors.
Sensors embedded n the pavement to measure surface
condmtions serve two functions (1) they provide a
precise measure of the pavement temperature and they
mdicate the presence of water, Ice, or other
contapnant, and (2) they transmit this information to
the snow control center to provide an mportant part of
the informanon necessary for selectmg the most
appropriate snow a n d 1ce control strategy Many
factors influence pavement temperature surface color

a n d composition, wind, humidity, solar radiation,

traffic, and the presence of residual deicing chemicals
or other contaminants Smce pavement temperature
lags behind awr temperature, use of gir tamperature to
nfer the condition of the pavement surface 1s Imprecise
and can be very misleading Ice wifl not form umless
the pavement temperature reaches the freezing point,
therefore, knowledge of the direchon and rate of
change of pavement temperature will provide a
predictive capability for the formation of 1ce  Sensors
are partricularly valuable n the hmmg of anti-icmg
apphcations of chemicals (see Chapter 3) If 1ce or
compacted snow has accumulated cm pavements,
knowledge of the pavement temperature will guide
selection of chemical and apphcation rate to achieve
clearance within a specified time with the mmumum
amount of materal

¢ Fiedd Condition Assessment. The snow
control center must be aware of the surface condrtions
of al movement areas 1in order to plan and carry out
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appropnate mamtenance actions Runway condition
reports received from pilot reports, "snow t eam ”
personnel, frichon measurements (paragraph 13), o r
pavement condition sensors can be used to assess the
surface state This same mformation forms the basis
for field condition reports  In addition to the
usefulness for efficient snow and ice removal, field
condstion reports can enhance aircraft safety w h en
provided to pilots durmg winter operations Therefore,
when the arport has appropriate equipment an d
tramed personnel, those reports should be prepared and
promulgated m accordance wrth procedures and
formats set forth n paragraphs 13 and 14

13 RUNWAY FRICTION SURVEYS Under
certain  winter operating conditions, difficuliies m
stoppmg and/or controlling awcraft on snow or ice-
covered runways raises the potemtial for an accident or
mcident. Pilot braking action reports oftentimes have
been found to vary sigmificantly, even when reporting
on the same frozen contaminant surface conditions
Using 8 truck o r automobile t 0 estunate awcraft
braking action 13 subjective and of questionable benefit.
For this reason, awports should conduct frction
surveys to obtamn an indication of the existmg level of
friction o n  runways contamnated with snow and/or
ice To ensure that data collected 15 accurate, it 13
mportant that these surveys be conducted by qualified
personnel using approved equipment. While it 1s not
yet possible to calculate arrcraft stopping distance from
friction measurements, data have been shown to relate
to amrcraft stopping performance under certam
conditions of pavement contamination, and are
considered helpful by pilots’ orgamizations  Further
pwdance 0 n runway frncuon ¢asurement may be
found m  Adwvisory Circular  150/5320-12,
Measurement, Construction, and Mamtenance of Skid-
Resistant Airport Pavement Surfaces

a. Conditions Acceptable f o r Conduct o f
Friction Surveys en F -- t e d  Surfaces
The data obtamed from friction surveys are generally
considered t o b e rehable when t h e surface 1s
contammnated by

(1) 1ce or wet 1ce  (“wet Ice” 15 aterm
used to define 1ce surfaces that are covered with a thn
film of moisture cawed by melting This film deposit
1s of mmmal depth, msufficient to cause
hydroplaning), or

(2) compacted smow (any depth)

Note The above conditions can be expected after
mechanical methods have removed all wmter
contammants possible Realistically, a small amount
of dry snow, or wet snow/slush will often remam on
me surface It 1S generally accepted that friction
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surveys will be reliable as long as the depth of dry
snow does not exceed 1 inch (2 5cm), and/er the depth
of wet spow/slush does not exceed 1/8 mch (3 mm)

b Conditioms Not Acceptable for Conduct of
Friction Surveys on Frozen Contaminated Surfaces
[-he data obtamed from frichen surveys are not
considered rehable if conducted under the followng
conditions

(1) when there 18 more than 04 mch (1 mm)
of water on the surface, or

(2) when the depths of dry sanow and/or wet
sow/dush exceed the limits m the note above

¢ When to Conduct Friction Surveys o n
Frozen Contaminated Sarfaces. The amrport operator
should conduct friction surveys whenever 1t 1s felt that
tie mformation will be helpful mn the overall snow/ice
removal effort The followmg guwidelnes, however,
pertain to friction surveys conducted for tile benefit of
arcraft  operators Friction surveys should be
conducted

(1) when the central 60 feet {18 m) of the
runway, centered lengimdmally along me runway
centerlne, 1s contaminated over a distance of 500 feet
(150 m) or more, subject to the Imitatrons i
paragraphs a. and b above,

(2) whenever wvisual runway inspections
and/or pilot braking action reports indicate that runway
friction 1s changmg,

(3) following anti-icing, de-1cing, or sanding

operations,

(4) at least once durmg each eight hour shift
while contaminants ar¢ present, and

(5) immedately followmng a n y aucraft
mcident or accident on the runway

d Friction Measuring Equipment. There are
two basic types of frichon measuring equipment
available that can be used for conducting friction
surveys on runways during winter operations -
Decelerometers (DEC)a n d
Measuning Equipment (CFME)

(1) Continuous Friction Measuring
Equipment (CFME) CFME devices are the preferred
equipment and are recommended for measuring
frichon charactenstics of pavement surfaces covered
with frozen contammants CFME's ar e Jikewise
recommended for use at awrports that have sigmificant
turbojet aircraft operations They provide a continuous
graphic record Of the pavement surface frichion

Continuous Friction
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characteristics with friction averages for each one-thud
Zone portion of the nmway length  They may be erther
self-contamned or towed. Adwvisory Circular 150/5320-
12, Measurement, Construction, and Mantenance of
Skid-Resistant Awport Pavement Surfaces, contams
performance standards for CFME m Appendix 4, and a
list of approved equipment in Appendix 5

(2) Decelerometers. Decelerometers ar e
recommended for awrports where the longer minway
downtime required to complete a friction survey Is
acceptable  Decelerometers may be erther electromc or
mechanical  Nerther type of decelerometer will
provide a conitinuous graphic record of friction for tbe
pavement surface condition They provide only a spot
check of the pavement surface On pavements with
patches of frozen contaminants, decelerometers may be
used only on the contamnated areas Fw this reason,
a survey taken ynder such conditions will result 1n a
conservative representation of runway brakmg
conditions This should be considered when using
friction values as an input mto decistons regarding
runway treatments [n addition, any time a pilot may
expenience widely varying brakmg on various portions
of the runway, 1t IS essential that the patchy conditions
be noted 11 any report mtended to relay fnction values
to pilots Electronic or mechanical decelerometers may
serve ag backup equipment at amrports that have a more
sophisticated  prmary  dewvice Approved
decelerometers are hsted 1n Appendix 4 Performance
standards for decelerometers may be found m
Appendix 5

(@) Electronic Decelerometers

Electronic decelerometers eliminate potential human
etror b y
frnction averages for each one-thud zone of the
runway They also provide a prnted record of the
friction survey data

(b) Mechanical Decelerometers.
Mechancal decelerometers should be used only at
airports Where the cost of an electronic decelerometer
1s not justified The runway downtime required t o
complete a friction survey will be longer than that for
an electronic dacelerometer (A mle of thumb 15 that
mechan;cal decelerometers are appropriate for use on
runway ends mm 30 ot fewer commercial turbojet
awrcraft amvals per day ) Mechanical decelerometers
do not provide automatic friction averages or a printed
copy of data. Busier awrports that currently own
mechanical decelerometers should plan to replace them
with electronic versions as soon as practicable

¢ Fricton Measuring Procedures.

() Cabibraton. T he friction measurmg
equipment operator has the responsibility to ensure that
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the equipment 1s correctly cahbrated m accordance
with 1ts operation manuai Some devices perform an
automatic electronic calibration each time the power 15
turned on, others require the operator to mmate the
calibration procedure In tile latter case, the electromic
cahibration should be performed before placing the

equipment m operation for the day The equipment
operator should also check all ancillary systems (such

as recordmg devices, tow vehicles, two-way radios,
etc) Factory calibrations of the CFME should be
performed as recommended by the manufacturer, or
sooner If mdicated by apparently erronsous data. The
operator responsible for the device should perform only
adjustments tewpmmended by the manufacturer
Factory calibration should be scheduled durmg the

spring-summer $eason to ensure that the equipment
will be ready for the next wimnter's friction surveys

(2) Advance Coordination. Runway friction
surveys take tme, and while the tests ar¢ bemg
conducted, the ninway may be closed to arr traffic
Arrport operators should work closely with ar traffic
control, the airlines, and/or the fixed base operators, to
mimmize mterruption t o  amcraft operations Close
coordinahon, communication, and cooperation among
all parties concerned 15 vital 1f personnel safety, tic
management, and timely friction survey objectives are
to be met The airport operator should request from am
traffic control an appropnate period of time to conduct
a friction survey of the nmway At a high activity
amrport, fnctron surveys may have to be conducted m
segments ~ The amport operator should request arr
treffic control to plan a bresk m arrival and departure
traffic to provide time to conduct a fnction survey
With such plannmg, the fniction survey team can be m
position adjacent to the runway when arr traffic control
gives the clearance to proceed This cooperative effort
with arr traffic control will r e s u | t  m mimmal
disruptions to awcraft operations A letter of
agreement between the awrport operator and arr traffic
control 15 suggested as @ me an s t o idenhfy the
procedures and responsibilities for coordination and for
reporting runway surface conditions

(3) Air Traffic Control Clearance When
Conducting Friction Surveys on Open Runways,
Before proceeding with the fnction survey at controlled
airports, the airport operator responsible for conducting
the friction survey must contact air traffic control for
runway clearance according to standard procedures and
remam in radio commumecations during the entire time
1t takes to complete the friction survey On an open
runway Arr traffic control will provide appropnate
clearances on and off the runway to permit the airport
operator access to conduct the fnction survey A t
uncontrelled awports, amport operations personnel
must be alert for awrcraft and advise any arr traffic on
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advisory frequencies before, durng, and after
completion o f the friction survey |n this situation,
coordimation between the area air traffic control, the
amport operator, 2 n d
mportant to ensure that safe and efficient arcraft
operations are mamntaned at all times

(4) Location of Friction Surveys.

(@ Leteral Location. On nunways that
serve primanily narrow-body aircraft, fiicton surveys
shouid be conducted approxmately 10 fect (3 m) from
t h e rmnway centerhne On runways that serve
primarily wide-body arcraft, friction surveys should be
conducted approxmately 20 feet (6 m) from the
runway centerlme Unless surface conditions are
noticeably different on the two =ides of the Tunway
centerhne, only one survey I1s needed and 1t may be
conducted on erther side

(b) Direction The friction measuring
equipment should be operated m the same direction
that awrcraft are landmg

(c) Runway Zomes. The runway |ength
should be divided into three equal zones, the
touchdown, midpomt, and rollout zones These zones
are defined accordmg to awcraft landing direction |f
possible, tbe entire survey should be completed 1n one
pass However, 1f arr traffic control cannot schedule
enough time to do a complete friction survey, then the
arport operator should request air traffic control to
schedule each 2o0ne separately until all threz zones
have been completed

(5) Conduocting Friction Surveys Using
Decelerometers A muumum of three braking tests
are recommended 1 each zone tp determine the
avenge frniction value for that zone, resulting m a
minimum of nme tests for a complete runway survey
The vehicle speed for conducting the friction survey
should be 20 mph (32 km/h)

Example

The operator obtams four readings in the touchdown
zone 25, 27, 26, and 31 The average of these
readmgs 15 27.25 For reportmg purposes, the number
15 rounded to the nearest whole number, or 1n this case,
27

Four readings are obtamed for the midpowmt zone 26,
28.28, and 32 The average of28 5 15 reported as 29

After the mintmum three readmgs (29, 30, and 31) are
obtamed for the rollout zone, ar traffic control
nstructs the operator to clear the runway It g not
required that an equal number of readmgs be obtamed

the arrlines 15 particularly
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for each zone, so the three readmngs are averaged and
reported as 30

(6) Conducting Friction Surveys Using
CFME A friction survey is recommended for the full
length of nmway to determme the average friction
value for each zone The survey may be conducted at
any speed up to 40 mph {(65km/) as safety

considerations allow Some towed devices (traders),
however, can become unstable, and thus provide
unreliable data, when operated at speeds above 20 mph
(32 km/h) on contaminated pavements

(1) Recording Friction Survey Data. The
equipment operator should record all data and
observations obtamed from frction surveys Data and
observations recorded c¢am be used to assess the
effectiveness of runway surface treatments and snow
removal operations, and may be helpful m accident or
mcident mvestigations Table 2 is a suggested form
which can be used for this purpose  The remarks
column can be used to record pilot braking action
reports and associated awrcraft type, and other
observations of any unusual conditions existing when
tbe frniction surveys were conducted The CFME and
electronic decelerometers provide tbe awrport operator
with their own records These records may be used to
augment the suggested form asappropriate

14 PAVEMENT CONDITION REPORTING

a When T o Report Friction Values. Friction
values should be reported to mterested parties

(1) whenever compacted snow and/or 1ce are
present on the center 60 feet (18 m) of the runway, and

friction values are below 40 on any zone of the runway,
and

(2) when friction values nise above 40 on ali

zongs o f any active runway previously showmg a
friction below 40

Note Friction values are techmically decimal numbers
(eg 10, 24. 30), but are generally referred to using
whole numbers (e g 10, 24, 30) for convemence
Confusion between the decimal and whole numbers 15
rarely a problem

b Report Contents. The frction report should
dentify the runway followed by the fretion number for
gach of me three nmway zones (rounded to the nearest
whole number), 8 short description of the cause of the
rninway friction problem, and the time of the report It
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15 especially mportant that pilots be advised of patchy
condrtions that may result m different braking action
on various sections of the runway It is not necessary
to report the type of fichon measuring device since tbe
friction numbers below 40 read essentially the same for
al approved devices Example

The frichion measuring equipment operator conducts a
survey on runway 14R with CFME and obtams
averages for the touchdown, midpomt, and rollout
sections of 23, 27, and 32 respectively He/she notes
that the surface 13 contammated by compacted snow,
with patches of jca  The survey 15 completed at 10 15
am The report transmitted to arr traffic control would
be "Frictton for runway 14R, 23, 27, 32, compacted
snow with patchy Ice at one zero onefive

c. Reporting Procedures. The procedure for
transmitting friction values to air traffic control for
dissemmation t o piots may vary from arport t o
arrport  The letter of agreement between the awport
operator and arr traffic control should spell out the
procedures and formats for each type of event - runway
closure, fricion survey results, runway treatment, eic
For example, certain fnction equipment manufacturers
offer the awrport operator an optional data Imk system
that provides dmect transmission of the fiichon
measurnng equipment data to awport operators, or au
traffic control, or both Reports may also be furmished
to local operators, arhmnes, Or other users In me
absence of a control tower on the amport, the report
should be supplied to the ar traffic control facility that
provides approach control service or to an appropriate
fhight service station (FSS), fixed-base operator (FBO),
or other authority to broadcast on the Umcom,
Common Traffic Advisory Frequency (CTAF), or
Aarport Advisory Service Frequency

d  Out-Of-Service Fricdon  Measuring
Equipment Dunng wmter operations, if fnction
values taken on compacted snow and/or i¢e have been
1ssued on a regular basis and the equipment used to
obtain these values 1s not available, a Notice to Airmen
(NOTAM) should be 1ssued and maintamed until the
equipment 18 restored to service Meanwhile, unway
advisones may be issued using other means oOf
observation (e g , pdot reports)

15 NOTAMS Aurport operators gre responsible for
wsumg NOTAMS A C 150/5200-28, Notices t o
Airmen (NOTAMS) for Aurport Operators, provides
details of format and abbreviations for use 1n reporting
wimnter conditions on amrcraft movement areas See

Appendix 1 for examples of NOTAM snow reports
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