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1 PURPOSE.

This advisory circular (AC) provides guidance to assist airport operatdeve@loping a
snow and ice control plaassessing aneéportingairportconditionsthrough the
utilization of the Runway Condition Assessment Matrix (RCARYdestablishing
snow removal and control procedures.

2 CANCELLATION.

This AC cancels AC 150/52680C, Airport Winter Safety and Operatiorgated
DecembeB, 2008.

3 APPLICATION.

1. The information contained in this A@ovidesguidance for the airport operatons
thedevelopnent ofplans, methods, and procedures for identifying, reporting, and
removal of airport contaminant3 he use othis guidance is aacceptale means
of compliance, for airports certificated under Title 14 Code of Federal Regulations
(CFR) mart 139, Certification of Airports. The use of this AC is also a method of
compliance for federally obligated airportSsurthermore, use of the specificats
in this AC is mandatory for projects funded under the Airport Improvement
Program (AIP) or with revenue from the Passenger Facility Charge (PFC) program.

2. For implementation purposes, all certificated airports must submit revised Snow
and Ice Control Rns to the FAA no later the®eptembelf, 2016 for approval.
The Federal NOTAM System is the primary means of conveying airport condition
information by certificated and federally obligated airpoE#fective October 1,
2016, the Federal NOTAM System will incorporate iiesvreporting criteria and
methodology contained in this AC.
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4 PRINCIPAL CHANGES.
The AC incorporates the following principal changes:

1. Updates the title of the AC to communicate thdusion of guidance on field
condition assessmertigyond winter conditions

2. Introduces the Runway Condition Assessment Matrix (RCAM) and procedures for
its use andpplication.

3. Expands on using current NOTAM system technology for airport condition
reporting.

4. Adds new information to the Airfield Clearing Priorities for the Snow and Ice
Control Plan.

Addsdefinitions ofcontaminantsn Paragrapii.12

Definesvehicle andilot reported braking actioand updates terminologyGood
Goodto-Medium, Medium (previously known as Fair), MediieaPoor,Poor, and
Nil.

7. Addsiiconditions not monitoraginformation for airport operators to use when the
airport is not mottored due to operations hours or staffing.

Adds the new acronym ARwyCCoO0 for Runway
Remo\esthe capability to report friction (Mu) values (replaced by RwyCCs).

10. Adds information on snow removal from Engineered Material Arresting Systems

11. Adds newAppendix A Sample Airport Condition Assessment Worksheet

12. Adds new Appendix FRunway Condition Assessment Matrix (RCAM) (For
Airport Operatorsod Use Only)

13. Provides origin and background on the Takeotf Landing Performance
Assessment AviatioRulemaking Committee

14. Identifies the approved list of layered contaminants
15. Introduces percentage based contaminant reporting by runway third.

16. Limits use of Vehicle Braking Action Reports to raimway environment (e.g.,
taxiways, aprons, holding bays, &tc

17. Provides examples of how multiple contaminants are to be illustrated

18. Revises and supplemesthe list of questions forr®w and Ice Control Plans
(SICPs)

19. Provides a decision tree for an overview of the basic RCAM process

5 Related Code of Federal Rgulations (CFRs) and Reference Materials

Thefollowing are FAA regulations and publications (see current versions) from which
material has been extracted for the preparation of this AC. They will continue to be the
authoritative source of revisions todlAC. These references also contain additional
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resource material that may be useful in special situations, but their immediate

availability to airport operators is not considered necessary to accomplish the basic

operational purpose of this AC. Electronersions of these documents are available

online.

1. Electronic CFRs are available at www.ecfr.gov

a.

®© a0 o

14 CFR Part 139, Certification of Airports.

14 CFR Part 25, Airworthiness Standards: Transport Category Airplanes
14 CFR Part 91, General Operating and FIghltes

14 CFR Part 121, Air Carrier Certification

14 CFR Part 138)perating Requirements: Commuter and On Demand
Operations and Rules Governing Persons On Board Such Aircraft.

49 CFR Part 1542, Airport Security.

49 CFR Part 1544, Aircraft Operator SeturAir Carriers and Commercial
Operators.

2. Air Traffic publications are available at www.faa.gov/air_traffic/publications/

-~ 0 20 TP

FAA Order JO 7110.1Glight Services.

FAA Order JO 7110.65Air Traffic Control.

FAA Order JO 7210.Facility Operation andAdministration.
FAA Order JO 7930.2\otices to Airmen (NOTAMS).
Aeronautical Information Manual (AIM).

Pilot/Controller Glossary (P/CG).

3. Airport ACs (150 series) are available at
www.faa.gov/airports/resources/advisory_circutars/

a.
b.
C.

AC 150/300-13, Airport Design.
AC 150/520028, Notices to Airmen (NOTAMSs) for Airport Operators.

AC 150/532012, Measurement, Construction, and Maintenance of Skid
Resistant Airport Pavement Surfaces

4. Other FAA ACs are available at
www.faa.gov/regulations_policies/advisory_cilams/

a.

AC 25-31, Takeoff Performance Data for Operations on Contaminated
Runways

AC 25-32,Landing Performance Data for Timd-Arrival Landing
PerformanceAssessments

AC 91-79, Mitigating the Risks of a Runway Overrun Upon Landing

AC 121.1951, Operational Landing Distances for Wet Runways; Transport
Category Airplanes.
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5. Other FAA Orders and Notices are available at
http://www.faa.gov/regulations_policies/orders_notices/

a. FAA Order 8900.1Flight Standards Information Management System.
b. FAA Order 5190.6Airport Compliance Manual

Mi cWael J. OO6Donnell
Director of Airport Safety and Standards
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11

1.2

1.2.1

1.2.2

CHAPTER 1. INTRODUCTION

Overview.

The presence of contaminarguch as snow, ice, or slush on airfield pavements causes
hazardous conditions that may contribute to airplane incidents and accidents. Further,
winter storm conditions usually reduce airport traffic volumes through flight delays
and/or cancellations anih severe storm conditions, airport closures. The extent to
which these undesirable effects are minimized will depend on the approach taken by the
airport operator to closely monitor and assess conditions and have mitigating practices
ready to combat patdial and any existing contaminant conditions on the airport. This
revised AC introduces new concepts and practices and a different approach for airport
operatos to use, which is a less subjective way of assessing airport conditions. The
information in this ACharmonizsactivities acros§AA Lines of Business in

addressing airport surface contaminanthis harmonizatiomecognizeshat aircraft
manufactures have determined that variances in contaminant type, dapthair
temperature cause specific changes in aircraft braking performance. As atrissult,
possible to take the aircraft manufactudelsta for specific contaminants and produce
theRunway Codition Assessment Matrix for use by airport operatdrsis

harmonization effort associated with identified contaminants extends beyond our
domestic airpogto our ICAO partnerswhoare implementing similar standards and
procedures to make the proceggentifying airport contaminants less subjective
complying withpart 139 for certificated airports, the NOTAM system will become

more important for distributing airport conditions reports.

Background.

Following the overruraccidentof a Boeing737in December of 2005he FAA found

that the current state of the industry practices did not have adequate guidance and
regulation addressing operation on sy, norrwet runways, i.e., contaminated

runways. As suclithe FAAchartered an Aviation Rulemalg Committee (ARC) to
address Takeoff and Landing Performance Assessment (TALPA) requirements for the
appropriatgoarts 23, 25, 91subpart, 121, 125, 135, and 139. In formulating
recommendationst became clear to the ARC that the ability to communiaateal

runway conditions to the pilots in real time and in terms that directly relate to expected
aircraft performance was critical to the success of the project. While researching current
NOTAM processes humerous significant short comings were discotrereldampered

this communication effort. This document provides NOTAM reporting procedures
intended for a digital communication process that would support this major safety
initiative and resolve the identified shortcomings. Without accurate real time
information pilots cannot safely assess takeoff or landing performance.

At the core of this recommendation is the concept of using the included Runway
Condition Assessmeiatrix (RCAM) (shown n Table5-2) as the basis for

performing runway condition assessments by airport operators and for interpreting the
reported runway conditions by pilots in a standardized format based on airplane
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1.3

1.4

performance data supplied by airplane manufacturers for each of the stated contaminant
types and depths. The concept attempts, to the maximum extent feasible, to replace
subjective judgments of runway conditions with objective assessments which are tied
directlyto contaminant type and depth categories, which have been determined by
airplane manufacturers to cause specific changes in the airplane braking performance.

Snow and Ice Control Committee

Winter storm conditions usually reduce airport traffic volumesugh flight delays

and/or cancellations and, in severe storm conditions, airport closures. The extent to
which these undesirable effects are minimized will depend on the approach taken by the
airport operator to combat winter conditions. The airport apesthatare most
successfuat combating winter storms are those that establish an airport snow and ice
control committee that conducts pesd postseasonal planning meetings, operates a
Snow Control CentglSCC), and, most importantly, implements atten plan. This
advisory circular provides recommendations and guidance for writing plans plus
identifies topics that should receive special focus to improve operational safety. For
airports certificated undgart 139, the written plan is referred totas Snow and Ice
Control Plan(see8139.313,Snow and Ice Control.)

Airport Snow and Ice Control Committee (SICC).

All airports subject to icing conditions or annual snowfall of several inches (6 inches
(15 cm) or more) should have a SICC. Such commitiaegs been effective in (1)
preseason planning, (2) focusing the operational plan to improve runway safety and
communications between various offices/departments involved or impacted by a storm
event, (3) addressing the needs of airport users, and {guierg clearing activities of

the airfield and apron areas after the winter season and after each storm event. It is
recommended thadlhe airport operator scheduwagoing evaluation meetings,

preferably after each storm event, to allow evaluation of poes, identify safety
concerns, and, when necessary, implement revised clearing procedures. The SICC size
and functions will vary based on the airport size, airport users, and the type of winter
weather experienced within its geographical location. Tip@eimanager or his/her
representative should chair the SICC. The committee should include representatives
from the following:

1. Airport operations staff.

2. Airline flight operations departmen(pilot representativepirline station personnel
(deicing repreentatives)and fixedbase operators

3. FAA air traffic control, flightservicestation,andtechnical operations.

4. Other concerned parties deemed necessary, such as the U.S. military-(edgoint
airports), service providers, and contractors who may be&gctonducting
construction activities.
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1.5 Snow Control Center (SCC).

The airport operator should set up a Snow Control Center (SCC) for snow and ice
control activities. Depending on the size of the airport and its operations, the SCC may
beinaspecial oom or facility, or it might be a 7
or it could be the command vehicle of the operations officer. The SCC performs the
following main functions: (1) managing snow clearing operations; (2) serving as a
prime source ofiéld condition reporting, e.g., timely runway braking conditions, snow
accumulations, etc.; (3) informing the airport traffic control tower (ATCT), air carriers,
air taxis, and other parties of expected runway closures and openings; and (4) issuing
timely NOTAMs (see AC 150/520@8, Notices to Airmen (NOTAMS) for Airport
Operators,and FAA Orders 7930.2Jotices to Airmen (NOTAMS)nd 7340.1,
Contractions)

1.6 Airfield Clearing Priorities for the Snow and Ice Control Plan (SICP).

It is impractical and infedsle for airport operators to simultaneously clear all airside
pavement and support facilities of all snow, s|usid ice. The airport operator can
establish a minimum level of service by establishing a priority classification system
much like how munigalities clear their roadway system during snow events. This
targeted approach places focus on critical areas of the airfield that will allow aircraft
operations in a safe and efficient manner at an acceptable level of service given
environmental conditian Efforts to clear areas of lower importance can be delayed
until the higher priority areas are fully functional or to low aircraft activity hours.

1.6.1 Establishing Priority Areas

The SICP, as a minimumjill identify two priority areas based ontheairpp 6 s s af et y
requirements, aircraft operations, and navigational aid facilities. The sizing of the

priority areaswill take into account the airport resource capabilities and the actual

aircraft operational needs. Correct sizing of the highest priorigywaileoptimize

clearing activities. Oversizing the highest priority area can be counterproductive as it

may exceed the ai r panditcandeflecelisnibed resowececta pabi | i
clear areas not immediately needed for aircraft operattogsrel-1 illustrates an

airport with typically prioritized areas.

1.6.1.1  Priority 1.
Areas appropriate for this category are those that directly contribute to
safety and the restablishment of aircraft operations at a minimum
acceptable level of service. Priority 1 will generally consist of the primary
runway(s) with taxiway turnoffs arassociated taxiways leading to the
terminal , portions of the terminal ramp, portions of the cargo ramp, airport
rescue and fire fighting (ARFF) station ramps and access roads, mutual aid
access points (including gates), emergency service roads, acesssrital
NAVAID, and centralized deicing facilities. It is not necessary to clear an
entire terminal or cargo apron. Priority 1 should only include those
portion(s) of apron areas immediately necessary to allow movement of
aircraft at a minimum acceftke level of service. Those portions of the
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apron area that are not essential tesgblishing a minimum level of
acceptable airfield service may be used as temporary snow pile staging area
for subsequent removal during low activity periods.

1.6.1.2 Priority 2

Areas appropriate fdPriority 2 are those not essential teastablishing a
minimum acceptable level of service for aircraft operations. Iltems in this
category normally include crosswind/secondary runways and their
supportive taxiways, terminal and cargpron area not cleasdunder

Priority 1, commercial ramp areas, overnight parking, access roads to
secondary facilities, and airfield facilities not essential to flight operations
or not used on a daily basis.

1.6.1.3 Priority 3.
Priority 3 includes lhother areas not addressed unéeority 1 or Priority
2. This typically includes the perimeter security road and service roads
within the AOA.

Figure 1-1. Example of Prioritized Paved Areas for the Snovand Ice Control Plan

[EFE] usuaL PRIORITY 1

I usuaL PRIGRITY 2

GROUNDSIDC
FRIJRITY 1

ALL OTHER AIRCRAFT OPERATING
AREAS ARE PRICRITY 3

ARtE
STATION

)
I

1T ___y

A

EMERGEMCY
ACCESS GATE

1.7 Terminal and Landsidei Ground Side Priority.

The clearing of snow from the terminal and landside infrastructure to and from the
terminal is a separate category generally not contained in the SICP because the
objective of this clearing operation is public accessairotaft operatiorsafety.

Moreove, different chemicals, clearing equipment, and techniques, and possibly the use
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of municipal or service contractors, might be standard for such operattside

pavement deicers are not to be tracked onto the airfield areas because of their corrosive
properties to aircraft. Sétragrapht.6.2for prohibition of landside chemicals on

aircraft operational areas.

1.8 Airfield Target Clearance Times.

Airports shouldconsider havingufficient equipment to clear within a reasonable time 1
inch (2.54 cm) of snow weighing up to BBft> (400 kg/n?) for the priorities outlined

in Paragraptl.6that accommodatelearing theanticipated airplane operatiodaring

the Priority 1 clearance time. This means that generally only some portions of the
terminal or cargo apron should be included in the Priority 1 #reapportive runways
(such as a parallel runway) typically have simultaneous operations during the winter
months, then the areas for both runways and associated principal taxiways should be
included in the total areathisA®Q Bsbaseelonm fir e as
the airport type and number of annual operations. The guidafegagraps 1.8.1,

1.8.2 andl1.9is provided to assist the airport operator in determiningssznry

equipment.

1.8.1 First, use thgeneral information note aridotnote inTablel-1 and Table 12 to
classify the airport as@ommercial Service Airport or aNon-Commercial Service
Airport.

Table 1-1. Clearance Times for Commercial Service Airports

Annual Airplane Operations Clearance Timé
(includes cargo operations) (hour)
40,000 or more Y,
10,000i but lesghan 40,000 1
6,000i but less than 10,000 1Y,
Less than 6,000 2

General: Commercial Service Airport means a pubsie airport that the U.S. Secretary of
Transportation determines has at least 2,500 passenger boardings each year and that recei
scteduled passenger airplane servieeefl9 U.S.C.47102(7)].

Footnote 1: These airports should have sufficient equipment to clear 1 inch (2.54 cm) of fallif
snow weighing up to 2B/ft* (400 kg/ni) from Priority 1 areas within thargetecclearancdimes.
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Table 1-2. Clearance Times for NonCommercial Service Airports

Annual Airplane Operations Clearance Timé
(includes cargo operations) (hour)
40,000 or more 2
10,000i but less than 40,000 3
6,0007 but less than 10,000 4
Less than 6,000 6

General: Although not specifically defined, N@mmmercial Service Airports are airports that
are not classified as Commercial Service Airports [sagel-1, general note].

Footnote 1: These airports may wish to have sufficient equipment to clear 1 inch (2.54 cm) o
falling snow weighing up to 2B/ft* (400 kg/ni) from Priority 1 areas within theecommended
clearance times.

1.8.2 Second, using the appropriate table, find the number of annual airplane operations
handled by the airport and ttergetedclearance time. As shown the tabls, this
actiortinitiating condition, compared with an actiamitiating event based on weather
forecasts or runway surface condition sensors, calls for clearing operatioAsdar 1
(2.54cm) snowfall with an assumed weight (snow density) of up /25 (400
kg/m®). For airports located in regions where snow desssitiver 23b/ft* (400 kg/n)
are the norm, the airport operator should keep in mind that heavier snow densities can
increase the size and type of equipment comprising the fleet used to clear Priority 1
paved areas within thtargetedclearance times (fatetails, see AC 150/522%D,

Airport Snow and Ice Control Equipment)

1.9 Staffing for Operation of Snow and Ice Control Equipment.

Sizing the snow and ice control equipment fleet should be based on the total Priority 1

paved area that is cleared of snowsk|wr ice within dargetedclearance time.

AC 150/522020 offers guidance on how to select the number and types of equipment
necessary to mewrgetecclearance times. As for staffing,139.303(aXb) relate

equipment fleet size with sufficient, quadifl staff. Section 139.303(b) requires

certificate holder§it o equi p personnel with sufficien
the requi r e meSaction 139.803(&) hequires petificate hold@érs o

provide sufficient and qualified personneldao mpl y wi t h t he airportdd
Certification Manual a n Whilé dn@v ramevglandr e ment s
surface treatment may be adequate for runways, the adequatgxtend to

maintainingall opentaxiways,aprans,centralized deicing faciliés,and holding baym

a safeoperatingcondition.
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1.10  Sizing andStorage of Snow and Ice Control Equipment.

Sizing the snow and ice control equipment fleet should be based on the total Priority 1
paved area that is cleared of snow, slush, or ice wittangeted clearance time. The
equipment necessary fBriority 1 may be used to clear lower priority areas once

Priority 1 areas are clear. AC 150/5220 offers guidance on how to select the number
and types of equipment necessary to meet targeted dedrares.Snow and ice

control equipmenshouldbe housed in a buildingapable of maintaining 50 degrees
Fahrenheito prolong the useful life of the equipment and to enable more rapid response
to operational needs. Operationally, equipment should bedtesp after each use to
determine whether additional maintenance or repair is necessary. Guidance on storing
snow and ice contraquipment is provided in AC 150/522@, Buildings for Storage

and Maintenance of Airport Snow and Ice Control Equipment aaigfiéls.

1.11  FAA-Approved Runway Friction Measuring Equipment.

There are two basic types of friction measuring equipment that can be used for
conducting friction surveys on runways during winter operations: Continuous Friction
Measuring Equipment (CFME) am2ecelerometers (DECgeeParagraptb.2

1.11.1 Continuous Friction Measuring Equipment (CEME).

CFME devices are recommend@der Decelerometergdr measuring friction
characteristics of pavement surfaces covered with contaminartgygsovide a
continuous graphic record of the pavement surface friction characteristics with friction
averages for each ottleird zone of the runway length. They may be either self
contained or towed. AC 150/532@, Measurement, Construction, and Mairdece of
SkidResistant Airport Pavement Surfacesntains performance specifications for
CFME in Appendix3 and a list of FAAapproved equipment ippendix4.

1.11.2 Decelerometers.

Decelerometers are recommendeder CFMESs)or airports where the longer runway
downtime required to complete a friction surveymacceptable anfbr busy airports
where it is difficult to gain access to the full length of a runway crossed by another
runway. Decelerometers should be of the etgitrtype due to the advantages noted
below. Mechanical decelerometers may be used, but should be reserved as a backup.
Airports having only mechanical devices should plan to upgrade as soon as possible.
Neither type of decelerometer will provide a contins graphic record of friction for

the pavement surface condition. They provide only a spot check of the pavement
surface. On pavements with frozen contamianerage of less than P&rcent
decelerometerareused only on the contaminated areas. Farrason, a survey taken
under such conditions will result in a conservative representation of runway braking
conditions. This should be considered when using friction values as an input into
decisions about runway treatments. In addition, any time apdy experience widely
varying brakingalongthe runway, it is essential that thercentage of contaminant
coveragebe noted in any report. FAApproved decelerometers are listed\ppendix

D of this AC, and performance spigcations are provided idppendixE.
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1.11.2.1 Electronic Decelerometers.

Electronic decelerometers eliminate potential human error by automatically
computing and recording friction averages for eachtbird zone of the
runway. Theyalso provide a printed record of the friction survey data.

1.11.2.2 Mechanical Decelerometers.

Mechanical decelerometers may be used as a backup to an electronic
decelerometer. The runway downtime required to complete a friction survey
will be longer than with aelectronic decelerometer. Mechanical
decelerometers do not provide automatic friction averages or a printed copy
of data.

1.12 Definitions.

1.12.1 Ash.

Ash is agrayishwhite to black solid residue of combustion normally originating from
pulverized particulate matter ejected by volcanic eruption.

1.12.2 Compacted Snow.

Compacted snow iew that has been compressed consolidated inta solidform
thatresists furtler compressiosuch that an airplane will remain on its surface without
displacing any of it. If a chunk @ompressednow can be picked up by hand, it will

hold together or can be broken into smaller chunks rather that falling away as individual
snow paticles.

Note: A layer of compacted snow over iorist bereported as compacted snowly.

Example: When operating on the surface, significant rutting or compaction will not
occur. Compacted snow may include a mixture of snow and embedded ice; if it is more
ice than compacted snow, then it should be reported as either ice or wet ice, as
applicable.

1.12.3 Contaminant.

A contaminant is depositsuch agrost, any snow, slush, ice, or water onainport
pavement where the effects could be detrimental to tbigofnicharacteristics of the
pavement surface

1.12.4 Contaminated Runway

1.12.4.1 For purposes of generating a runway condition code and airplane
performance, a runway is considered contaminated when more than 25
percent of the overall runway length and widtdverage or cleared width is
covered by frost, ice, or any depth of snow, slush, or water

1.12.4.2 When runway contaminants exist, but overall covergigigin the area of
the runway that is being maintainsd25percentr less, the contaminants
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will still be reported. However, a runway condition code will not be
generated.

Note: While mud, ash, sand, and oil are reportable contaminants, there is
no associated airplane performance data available for these contaminants
and no Runway Condition Code (RwyCC) will be régpd. Mud is the

only contaminant in this reference where a measured depth is reportable

Exception: Rubber is not subject to the 25 percent rule, and will be
reported aslippery When Wethen thepavement evaluation/friction
deteriorationndicates theaveraged Mwalue on the wet pavement surface
is below theMinimum Friction Level classification specified Trable 32,
Friction Level Classification for Runway Pavement Surfac€s,C
150/532012, Measurement, Construction, and Maintenancg8lat
Resistant Airport Pavement Surfaces

1.12.5 Dry RunwayPavement

Use the term ADRYO to describe runway/ pave
contaminated. A FICON NOTAM must not be originated for the sole purpose of

reporting a dry runway. A dry ruray surface should be reported only when there is

need to report conditions on the remainder of the surface

1.12.6 Dry Snow.
Dry snow is sow that has insufficient free water to caiide stick togetherThis
generally occurs at temperatures well belowB20° C). If when making a snowball, it
falls apart, the snow is considered dry.

1.12.7 Eutectic Temperature/Composition.

A deicing chemical melts ice by lowering the freezing point. The extent of this freezing
point depression depends on the chemical and \watlke system. The limit of freezing
point depression, equivalent to the lowest temperature that the chemical will melt ice,
occurs with a specific amount of chemical. This temperature is called the eutectic
temperature, and the amount of chemical is theatic composition. Collectively, they

are referred to as the eutectic point.

1.12.8 FICON (Field Condition Repo)t

A FICON is a Notice to Airmen (NOTAM) generated to reflect pavement surface
conditions on runways, taxiways, and aprons and Runway Con@itidas (RwyCCs)

if greater than 25 percent of the overall runway length and width coverage or cleared
width of the runway is contaminated

1.12.9 Frost.

Frost consists of ice crystals formed from airborne moisture that condenses on a surface
whosetemperatures below freezing. Frost differs from ice in that the frost crystals
grow independently and therefore have a more granular texture.

Note: Heavy frost that has noticeable depth may have friction qualities similar to ice
and downgrading the runway condition codeadingly should be considered. If

1-9



7/29/2016

AC 150/520630D

driving a vehicle over the frost does not result in tire tracks down to bare pavement, the
frost should be considered to have sufficient depth to consider a downgrade of the
runway condition code.

1.12.10 Ice.

Ice is he solidform of frozenwaterincluding ice that is textured.g., rough or
scarified ice).

Note: A layer of ice over compacted snow must be reported as ice only.

1.12.11 Layered Contaminant.

A layered contaminant is@ntaminant consisting of two overlappimgh¢éaminants.
TheRCAM identifies theapproved lisof layered contaminantscluding:

1.

o a0k~ w D

Dry Snow over Compacted Snow
Wet Snow over Compacted Snow
Slush over Ice

Water over Compacted Snow

Dry Snow over Ice

Wet Snow over Ice

1.12.12 Mud.
Mud is wet, sticky, soft eartimaterial.

1.12.13 Multiple Contaminants.

Multiple contaminants are@mbination of contaminants (as identified in the RCAM)
observed on paved surfaces. When reporting multiple contaminants, only the two most

prevalent contaminants are reported. When repootinginways, up to two

contaminant types may be reported for each runway tiingé. Runway Condition
Code (when applicable) will be based on the most hazardous contaminant, when both

contaminants are not from the same category in the RCRiM reported @ntaminants

may consist of a singlend layered contaminant, two single contaminants, or two

| ayered contaminants. The reporting of
which are | ocated adjacent to each other
contaminanto which is overl apping. For
1 Single contaminant and Layered contaminant.
60 Weandb Wet Snow over Compacted Snowbd
1 Single contaminant and Single contaminant.
O0Wet &@nmié&wa shdod
9 Layered contaminant and Layered contaminant.
O0Dr ywaver@o mpact eahdéDroywdSnow over | ce

1-10
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1.12.14 Qil.

Oil is aviscous liquid, derived from petroleuon synthetic material, especially for use
as a fuel or lubricant

1.12.15 Runwas (Primary and Secondary).

1.12.15.1 Primary.
Primary Runways areinwaysbeingactivelyused orexpected to be used
during existing or anticipated adverse meteorologioaditions wherethe
majority ofthe takeoff and landing operations will take place.

1.12.15.2 Secondary
Secondary runways aranwaysthat support a primary runwand is less
operdionally critical Takeoff and landing operations on such a runway are
generally less frequent than on a primary runwagow removal
operations on these secondary runways should not occur until Priority 1
surfaces are satisfactorily cleared and servieeab

1.12.16 Runway Condition Assessment Matrix (RCAM)

TheRCAM is thetool (Table5-2) by which an airport operator will assess a runway
surface when contaminants are present.

1.12.17 Runway Condition CodeRwyCQ).
Runway Condition Codes descrihmway conditions based on definemhtaminants
for each runway thirdUse ofRwyCCs harmonizes with ICAO Annex 14, providing a
standardi zed fegh4d3f)tfonrapordng. RWyEGQs (whith replace the
reporting ofMu values) are used by pilots¢onductianding performancassessments

1.12.18 Sand
Sand is aedimentary material, finer than a granule and coarser than silt

1.12.19 Slippery When Wet Runway.

1.12.19.1 For runways where a friction survey (conducted for pavement maintenance)
indicates the averaged Mu value at 40 mph on theaxetment surface
failed to meet the minimum friction level classification specified in AC
150/532012, Measurement, Construction, and Maintenance of Skid
Resistant Airport Pavement Surfacde airport operator must reports via
the NOTAM systemaRwyCCd@36 f or the entire runw
when the runway iswet. Theunway condition descript
Weto is used for this condition. I f ai
downgrade is necessary, the downgrade must be made such thatall thr
runway thirds match (i.e. 3/3/3, 2/2/2, 1/1/1). An airport may discontinue
the use of this NOTAM when the runway minimum friction level
classification has been met or exceeded

1-11
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1.12.19.2 Slippery When Wet is only reported when a pavement maintenance
evaluation mdicates the averaged Mu value on the wet pavement surface is
below the Minimum Friction Level classification specified in Tabl2 &f
AC 150/532012. Some contributing factors that can create this condition
include rubber buildup, groove failures/weand pavement macro/micro
textures

1.12.20 Slush

Slush is sow that has water content exceedarfgeely drained condition such that it

takes on fluid properties (e.g., flowing and splashing). Water will drain from slush when
a handful is picked up. This typéwatersaturated snow will be displaced with a

splatter by a heel and toe sldpwn motion against the ground.

1.12.21 Water

Water is tte liquid state of waterFor purposes of condition reporting and airplane
performance, water greaterthan 1/8inch (3mm)in depth

1.12.22 Wet Ice.
Wet ice is ce that is melting, or ice with a layer of water (any depth) on top.

1.12.23 Wet Runway.
A runway is wet when it is neither dry nor contaminated. For purposes of condition
reporting and airplane performance, a runway can bedenesi wet when more than 25
percent of the overall runway length and width coverage or cleared width being used is
covered by any visible dampness or water that isrioB (3 mm) or less in depth

1.12.24 Wet Snow

Wetsnow is sow that has grains coated with liquid water, which bonds the mass
together, but that has no excess water irptive spaces. A wetlompacted, solid
snowball can be made, but water will not squeeze out.

1-12
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CHAPTER 2. THE SNOW AND ICE CONTROL PLAN

2.1 SafetyRequirements

Snow, ice, and slush should be removed as expeditiagphacticable The goal is to
maintain runways, higepeed turnoffs, and taxiways ifilan 0 wo r s e(i.et,hoan wet
contaminant accumulation) condition. Surface friction can be improved by application

of sand when unusual conditions prevent prompt and complete removal of slush, snow,
or ice. Operations of snow removal equipment and support vehicles musidoeteoin

to prevent runway incursions and interference or conflict with airplane operations. This
safety responsibility is shared by airport personnel, airplane operators, and any contract
service providers. The reduced hours of daylight during the wintefraquent low

visibility conditions resulting from fog, blowing snow, or precipitation require extra

care during field operations and greater attention to enhancing visibility of equipment
performing winter maintenance (i.e., snow removal, friction erdraeat, etc.). Post

clearing operations must be conducted to ensure airfield signage and markings between
the runway(s) and apron are visilbbethe maximum extent possilile pilots to reduce

the potential for runway incursions.

2.2 Airport Operators.

Airport operators ensure safety of operations at their facilitiascordance with 14
CFRpart 139 regulatory guidancairport operatorshould ensure the snow and ice
control plan is current, complete, and customized to the local conditions. All airport
leases and agreements should be clear and specific and cover the duties and
responsibilities of lessees to carry out their assigned snow and ice control duties.
Airport operators, howeveshould notifythe users of the airport of any change in
published proedure or change in the physical facility. As an example, an airport
operator should giveas soon as practicablegticeof pavement or visual aids that may
have been damaged by a snow plowing operation. Complete documentation of
compliance with the snownd ice control plan (SICP) should be keftis
documentation includgavhen and where SAIC activities have talpdace.This

advisory circular willusetheterfhrSnow and | c dordpreserthe o | Pl ano
a i r psmowtar@dsce control plans.

2.3 Snow and IceControl Plans.

The Snow and Ice Control Plan (SICP) is a basic document encompassing at least two
separate phases. Phase #1 addresseamat@osiwvinter season subjects that prepare

the airport operator for the new winter season. This phase may imeludiag the

existing SICP after the winter season ends. Phase #2 addresses the sequential actions,
via instruction and procedures, taken by the airport operator for dealing with winter
storms and notifying airport users in a timely manner when less#tasfactory

conditions exist at the airport including the closure of runways. Chapters 1, 3, 4, and 5
of this AC offer guidance, recommendations, and standards for writing instructions and
procedures for Phase #2. Additionalgragraph.4and2.5should be used to
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maintain a safer airfield. At minimum, the following qtiess should be addressed
when outlining new plans or revising existing ptans

1.

a s D

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

Are we meeting all applicabfgart 139 requirements?

Are we materially prepared and adequately budgeted for the new winter season?
Did the SICP incorporate identified pestasn improvements?

Are we staffed adequately with qualified personnel?

Is our training prograreffectiveandadequately tracking test records and
development of qualified personnel?

Are procedures for disposal of deicers and equipment maintenance matetials
supplies in compliate with storm water regulatiobs

Were the preand postseason meetings held this year appropriate to address all
facets and needs of operations and meet the requirements ¢CB2 S

Did our weather forecasting method monitotlasy ear 6 s st orm events

in a timely manner?

Do we need to change our prescribed storm conditions to start clearing operations
or preventive measures?

Do we need to change our runway, taxiway, apron and holdinglbsyre
procedures as definéa Paragraptb.8for closing a runway and other paved areas
used by airplanes?

In reference to our closure procedsr@o we need to revise the steps prescribed in
the SICPfor continuously monitoring?

Are there any changes to our chafrcommand and phone numbers?

Do we need to update or issue a Letter of Agreement (LOA) with the air traffic
control tower (ATCT) or otér parties for implementing runway, taxiway, apron
and holding baglosure procedures?

Were there any changes to the airfield areas to be cleared and maintained, the
timing of operations, and how clearing will be done?

Are we informing our users frequentiyd in a timely manner when we must close
the airport or report less than satisfactory surface conditions? Did we get
complaints?

How do we ensure markings, signs, and lighting systems are legible/visible after
clearing operations? Are touchdown markiagsiressed in our procedures?

What are our procedures in case of airfield accidents involving snow clearing
crews, airplanes, or other airport vehicles?

Did we address all unique airport site conditions?

Have all storm crews receivedr i wraining sn tle SICP and trained on new
equipment?
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2.4 Topics for Pre- and PostSeason SICC Meetings.

As with all plans, the SICP should be revievagtdeast annuallyo collectively assess

the previous year6és program. Three gener al
namely to incorporate (1) changes to airport staff, equipment, runway chemicals, and
airport clearing procedures; (2) changes to air carrier grdeiwthg/antiicing

programs; and (3) | e s s o n sfrorh acal events encounterddhe SICCshould
consder holdinga series of meetings to prepare for and adequately budget for the
upcoming winter seasoiwo distinct meetings should be held; one focused on airport
clearing operations, and the other focused on air carrier ground deicigifamti
programsEach meeting should discuss any new topics not dealt with in past years, such
asanynew FAA aircraft ground deicing/antiing policesor anynew Federal, state, or

local storm water runoff regulations.

2.4.1 Topics Relative to AirporSnow RemovaDperationDiscussions.
The following are topics normally covered:

1. Areas designated as Priority 1 areas, to include any new airfield infrastructure.

2. Clearing operationgollow-up airfield assessmerasd reporting action® further
mitigate thepotential for pilotand vehicular surface incidents or runway incursions.

3. Staffing requirements and qualifications (training) for snow crews and Snow
Control Center staff.

Updatesto the training program to close any ambiguity.
Streamlinghedecisiomama k i ng p rahanefsco,mmamed 0O aut hori ty

Response times to keep runways, taxiways, and apron areas operational, e.g., to
rectify problems encountered during previous storm events that hampered airport
operations.

7. Communications, terminology, frequencies, and procedwith the airportraffic
control tower (ATCT), snow crews, and the Snow Control Center.

8. Monitoring and updating of surface conditions after a clearing operatidn
deicing or sanding applications.

9. Issuance of NOTAMs and dissemination to air carriera@hdr airport tenants to
meet timely notification requirements.

10. Equipment inventory, including assessing the condition of snow caguigpment,
scheduling repairs, and stocking spare parts.

11. Status of procurement contracts and specifications for newleglucequipment.

12. Preventive maintenance program for snow control equipment and maintanance
calibration for friction testing equipment.

13. Status of procurement contracts and specifications for digingficer materials
and sand supply, including theitorage before the first snowfall.

14. Validation of deicer certification letters from vendors.
15. Procedures for storm water runoff mitigation.

2-3
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2.4.2

16. Snow hauling and/or disposal plan, including sites for dumping snow or positioning
of portable melter equipment for ttieg snow in place.

17. New runoff requirements for the containment and/or collection of deatiagicals
and vehicle maintenance fluids and materials.

18. Changes to or the addition of new contract service for clearing aprons.

Topics Relative to Air Carrier Gumd Deicing/Antiicing Programs.

The airport operator should act as a facilitator and arrange a meeting for the parties that
may be affected by airplane ground deicing plans, including those plans required of air
carriers operating under 14 CiRrt 121 These parties include airport management

and consultants, air carriers, other airport users, corporate tenants, pilot representatives,
and FAA Air Traffic Control. The meeting should assess the impact of any airplane
ground deicing activities on airport apéons and identify actions that can be taken by

the various parties to maximize the efficiency of operations during icing conditions. For
example, the committee may be able to identify the most effective locations for
secondary deicing and establish maares for its implementation. At most airports,

one meeting to discuss these subjects before the start of the winter season should
suffice. However, at other airports, subsequent meetings may be necessary to assess the
effectiveness of plans and to modifem if necessary. These meetings typically

address the following topics:

1. Assessment of all air carriers6 deicing
includingd

a. Reviewing airplane surface flow strategies.
b. Reviewing ground time and takeoff clearances afégcing.
c. Analyzing and adjusting to airplane deicing plans.

2. Actions needed by various parties (e.g., airport operator, aircraft operators, air
traffic) to maximize efficiency of operationsicludingd

a. ldentifying locations for airplane deicing that udemicals or infrared
deicing technology.

Planning taxi routes to minimize ground time.
Developing rates that control deiced departures.
Allocating departure slot capacities.
Determining airport deicing crew needs.

-~ ® 20T

Verifying communication procedures betwear traffic control and airplanes
to be deiced.

3. Any requirements for containment/collection of deicingkaaitigs.
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2.5

2.5.1

2.5.2

2.5.3

254

2.6

Outlining a Snow and Ice Control Plan (SICP).

A logical first step in writing the SICP is to identify and prioritthe timely clearing ©

snow and/or ice fromaircraft movement areaBaragraps1l.6and1.8of this advisory

circular discuss airfield clearing priorities and clearance times. These parameters, in
turn, guide the airport operator in selecting the conditions that initiate activities, such as,
clearing operations, ch@cal applications, runway friction surveys, and other
operationsChapter Jrovidesinformation on weather forecasting and weather system
technology as one important tool useful as a head start for an appropriate response for
winter storm forecasts.

Next, the SICP includginstructions and procedures for handling the various types of
winter storms encountered by the airport and how to notify airport users in a timely
manner of other thamormalrunway conditions, including, but not limited to: runway
closures, and when arportion of the movement area normally available to them is
covered by snow, slush, ice, or standing water.

When winter contaminants are presenairfield pavements, the airport operator must
assess the conditions and takiéigatingsteps for the contaminant type

Finally, the SICP addressspecial safety topics to minimize runway incursions during
initial and followup clearing operation®aragrapl2.7 of this chapter offerguidance
and recommendations for runway incursion mitigation.

Topics for Writing Instructions and Procedures for Winter Operations and
Notification.

Part 139 airports are required to address the following topics inrSt&f(see 8
139.313(b)) and it is recommended that all other airport operators address the same
topics in their SICP. Each topic provides a cressrence for further clarification.

1. Prompt removal or control, @ampletelyas practicableof snow, ice, ad slush on
airfield pavementgseeChapterd).

2. Positioning snow offirfield pavement surfaceso all airplane propellers, engine
pods, rotors, and wing tips will <clear
landing gear traverses any portion of the movement aesfrigure4-1, Chapter
4).

3. Selection and application of authorized materials for snow and ice control to ensure
they adhere to snow and ice sufficiently to minimize engine ingestiolC{sgaer
4).
Timely commencement of snow and ice contjpérations
Prompt notification in accordance wig139.339to all air carriers using the
airport when any portion of the movement area normally available to them is less
than satisfactorily cleared for safe operation by their air(sa#Chapter 5,

Paragraph%.8, Requirements for Runway, Taxiway, and Apron and Holding Bay
Closuresand5.6, Condition Reporting)ln addition, all airplane operators should
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be informed any time pavements are contaminated with ice, snow, slush, or
standing water.

2.7 Runway Incursion Mitigation and Operations During Non-Towered Air Traffic
Control Periods.

2.7.1 The SICP should contain specific procedures for those periods when the ATCT is
closed and for airports that do not have an ATCT {toovered airport). Additionally
the SICP should contain specificopedures for unexpected situations, such as when
Awhiteouto conditions occur while snow cl €
following items should be considered:

2.7.2 Surfaceclearing procedures must ensure snow removal operations will not create the
possibiity for a runway incursion after the runway pams, for example, signage,
markings and lighting are clearly visible.

2.7.3 Although it is not required, airport operators should consider closing runways during
snow clearing operations. For airport operatbed thoose to keep runways open
during such operations, the SICP should include procedures requiring continuous
coordination among the clearing crew and the SCC to ensure the equipment operators
on runways are aware of their surroundings. Snow removgbmeguit operators should
monitor appropriate air traffic control (ATC) or other frequencies for information on
approaching or departing airplanes.

2.7.4 The overlying air traffic control frequency should be monitored along with the local
frequency bSnow Gomtrol &€enterpaball nedveered airports and at
airports where the ATCT has less thaniur operations. This should apply even if a
NOTAM has been issued closing the runway for snow clearing operations. Such
monitoring is especially important dog marginal visual meteorological condition
(VMC) and instrument meteorological condition (IMC).

Note: The overlying air traffic facility may be enroute, terminal, or flight service.
Monitoring is recommended for snow crews to hear an airplane approaching and
therefore be able to clear the runway of personnel and equipment, if necessary. At times
air traffic control and /or the pilots may not be awaifra runway closure at the non
towered airport. That is, sometimes a NOTAM is issued after an airplane becomes
airborne and the pilot did not receive the latest update, especially at an uncontrolled
airfield. The FAArecommendthat NOTAMs for runway closures, snow removal
operations, and any other lengthy maintenance activities at uncontrolled airports be
directly coordinated with the overlying air traffic control facility (TRACON or
ARTCC) when the operation will begin in less than 60 minutes.

275 I nclude special snow crew communication pr
towered and notowered airports.

2.7.6 Include special snow crew communication procedures for occasions when a single
equipment operator needs to return to the runway after a major clearing event.

2-6
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2.8 Staff Training and Recordkeeping.

The SICP should describe qualification criteria and training ftividuals directly
involved in snow and ice control operatiomfe SICP should also outline
recordkeeping procedures for tracking employee progress in achieving training goals
and objectives The SICP magpecify that an implemented training program contain
specific course material for equipment drivers, staff working in the Snow Control
Center, etc.Although airport operators should develop their own training programs to
address conditions at their pattiar airports, the FAA recommends the programs
contain the following minimum components:

1. Formal classroom lectures, training films if available, and discussion periods to
teach the contents of the SICP to individuals who need to understand procedures in
detail.

2. Tabletop exercises that use miniature equipment on airfield layouts to simulate
operations.

3. Handson training for equipment operators on how their equipment works as well as
practice runs under typical operational scenarios.

4. Instruction on airfieldamiliarization that includes both day and night tours of the
airfield and ensures an understanding of all surface markings, signs, and lighting.

5. Instruction for all personnel on proper communication procedures and terminology.
This includes the specialpc edur es t o be foll owed durin
and when radio signal is lost between drivers and/or the ATCT. See FAA AC
150/5210620, Ground Vehicle Operations on Airportsy guidance on
communication procedures for airport personnel.

6. Instruction br drivers on the proper procedures and communications to follow
when the ATCT is not operating or the airport has no ATCT.

7. Training in following runway closure criteria for personnel responsible for closing
and opening runways during snow events. Thigitng is especially important for
nornrtowered airports or patime towered airports.

8. Examples of commorunway incursios during snow removal operations.

2.9 Other Related Items.

The implemented SICBhouldintegrate with other airport plans, programs, and lease
agreements.

2.9.1 Other Airport Plans and Programs.

Although the SICP is a staradone plan, it should integrate with other airport plans and
programs to avoid conflicts and duplication of proceduregespubnsibilities. A few
examples of closely related plans/programs aréitport Certification Manual,

Airport Emergency Plarand theStorm Water Pollution Prevention Pl#éfor deicer

runoff mitigation). The FAA recommends the airport fiilghting andrescue service

receive a copy of the SICP, especially so responders will know which service roads will
be closed.
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2.9.2 Post Accident/Incident Recommendations.

2.9.2.1 To address accidents or incidents that might occur during adverse weather
conditions, the SICP shoutibntain procedures that ensure surface
conditions occurring during the event are properly inspected and
documented. Additionally, the airport operator must not disturb evidence on
the runway until the appropriate Federal authority (FAA/National
Transportdon Safety Board (NTSB)provides a release. To hele
NTSB, the airport operator should document the type and depth of
contamination on the runway at the time of the accident/incident, which
should include conducting a runway friction assessment airdytatill
and/or video photography.

Note: Refer toParagraplb.1.4to address conditions that are acceptable to
use decelerometers or continuous friction measuring equipment to conduct
runway friction surveys on frozen contaminated surfaces.

2.9.2.2 If wreckage isobserved on the pavement, the airport operator must not
attempt to conduct testing in those areas that would disturb evidence on the
runway (see AC 150/52002, Fire Department Responsibility in Protecting
Evidence at the Scene of an Aircraft Accident).

2.9.3 Snow and Ice Control Contractors/Lease Agreements.

The principle of ensuring safety of operations applies equally to lease holders and
service contractors hired to perfoemow and ice control services. In particular,
contractual agreements should be clead specific in terms of duties, procedures for
snow and ice control, responsibilities for communications and ground control, and other
contingencies. Service contractors and leaseholders should receive a copy of the latest
airport SICP, not necessarilyg completéirport Certification Manual Contracted

service providers are recommended to ltheesameéraining as described aragraph

2.8

2.9.4 Storm Water Runoff Regulations.

Greater emphasis has been placed on mitigating the negative impacts associated with
snow clearing operations and equipment maintenance on bodies of water off the airport.
The SICP should be reviewed and modified, if neggssa ensure it complements the
airportés storm water discharging permit.
operator achieve compliance with Fede&igte and local environmental storm water
runoff regulations.
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3.1

3.2

3.2.1

CHAPTER 3. FORECAST TECHNOLOGY FOR AIRPORT OPERATORS

Weather Forecasting.

Appropriate responses to a winter storm event begin with accurate and timely weather
information. A reliable weather forecast not only enhances the effectiveness and
efficiency of any SICP, but it offers airgaperators operational cost savings

associated with snow clearing tasks, chemical usage, and staffing. Airport operators
should base their snow clearing operations or preventive measures on weather
forecasting that offers continuous,-tgpdate, and aimrt weathewrelated information.

The FAA recommends that airport operators select a weather forecasting approach that
offers usable information to airport users as well as to the airport operator. One such
approach, th&Veather Support to Deicing Decisidaking (WSDDM) Systemis

described below.

FAA Forecasting Research and Development for Airport Operators.

The FAA Aviation Weather Research Program began research in the 1990s to fully
understand the safety problems faced during winter storm events amprove

decision making by airport operators and air carrier ground operations during these
events. The research resulted in\tfieather Support to Deicing Decision Making
(WSDDM) Systeman integrated display system that depicts accuratetinezl
deteminations of snowfall rate, accumulations and their liquid equivalents,
temperature, humidity, wind speed, and direction of storm events.

Weather Support to Deicing Decision Making (WSDDM) System.

The WSDDM System is an automated system that analyzdsr@uadsts shoitierm

winter weather conditions within the airport vicinity. The data inputs to the system are
provided by snow gauges; weather radars, such as Doppler; surface weather stations;
and National Weather Service Aviation Routine Weather RéptiET AR) data from
Automated Surface Observing Systems (ASOS). All data are processed by software
algorithms to produce a graphical and text depiction of current weather conditions and a
1-hour forecast of expected snowfall rate and accumulation at tleetaifpe displayed
analyses and forecasts can be easily understood by most users. The graphical data can
be generated and displayed on a local computer or viewed online. The system has been
effective at major U.S. airports.

3.2.1.1  The basic version of the WSDDMstem, known as Basic WSDDM, is for
unidirectional storm fronts. The system has a single snow gauge with a
computer display of the current and historical liquid equivalent snowfall
rates and accumulation. Airports that routinely encounter multiple storm
fronts should use two or more snow gaugégure3-1 shows one type of
snow gauge used by WSDDMigure3-2 illustrates the Basic WSDDM
schematic for a unidirectional storm configuration.

3.2.1.2 WSDDM systems must comply with the equipment performance and
installation requirements described in Society of Automotive Engineers

3-1
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3.2.2

(SAE) Aerospace Standard (AS) 5537, Weather Support to Deicing
Decision Making (WSDDM), Winter Weather Nowcasting SySteenSAE
specification is available for purchasehép://www.sae.org

Safety and Operational Benefits.

The WSDDM system provides current antidur NOWCAST forecasts (current
conditions) of snow bands and surface weatonditions on thairport and the
surrounding 125nile (200km) vicinity. The display is optimized to allow airport
operators and air carriers to understand (typically within 1 minute) the current weather
conditions at the airport and in the surroundi@egion. This capability allows for more
rapid and appropriate decision making during winter storms with minimal impact on
airport resources and staff workload.

Figure 3-1. ETI Precipitation Gauge in a SingleAlter Wind Shield 2 Type

3-2


http://www.sae.org/

7/29/2016 AC 150/520630D

Figure 3-2. Schematic of Unidirectional Storm WSDDM Configuration
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3.2.2.1  Benefits to Airport Operators.

Users of WSDDM have reported various operational andsznsty

benefits. WSDDM optimizes runway clearing operations by providing

airport operators more accurate information about when a snow band will
affect the airport. Accurate timing saves on-écgrs because it allows

crews to apply them according to the manaft ur er 6 s recommend
times. In terms of managing crew workloads, WSDDM determines gaps in
storm events, which can be used to change crew shifts, take rests, and refill
chemical trucks, sand spreaders, and other equipment. Airport operators are
also dle to more accurately determine when the airport can resume normal
operations by examining the radar loops and storm tracks and watching
storm trends. By examining the storm tracks, users can make fairly accurate
3- to 4-hour forecasts of snow onset, wijén turn, allow airport operators

to prepare more appropriately for winter storms.

3.2.2.2 RealTime Liquid Content Forecast.

A key safety element of the WSDDM system is the use of one or more
precision snow gauges. These snow gauges providémeaéstimatesf
the liquid equivalent snowfall rate for every minuf@e improved accuracy
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3.3.1

of the WSDDM system reportirig key to air carrier deicing operations
because the deicing community has shtlwaimproperliquid equivalent
snowfall ratereportingis the keyfactor leading to the failure of
deicing/antiicing fluids.The current National Weather Surface METAR
stations do not provide this data. Instead, METAR provides hourly snow
intensity estimates based wisibility. Snow intensity estimates based on
visibility have been shown to be misleading when wet snow, heavily rimed
snow (snow that has accreted significant amounts of cloud droplets), and
snow containing single crystals of compact shape (nepHgrical) occur.
Researchers define the hazard aswigibility/high-snowfall rate

conditions. Recent examination of five of the major airplane ground deicing
accidents showed that high visibiltygh snowfall rate conditions were
present during a number of these accidents. All of the accidents had nearly
thesame liquid equivalent rate of 0.1 inch/hour (2.5 mm/hour), but widely
varying visibilities. The WSDDM System was designed to address this
safety concern by including snow gauges to measure liquid equivalent
snowfall rate every minute.

Forecasting RunwaySurface Conditions.

One proven method of forecasting the surface conditions of runways is to use runway
surface condition sensors (RSCS). Two basic types of RSCS are in use today, namely
in-pavement stationary sensors and vehieteinted infrared sensorBhe safety benefit

of RSCS is their predictive capability for proactive aaing decision making. Since

the temperature of pavements lag behind air temperature, the use of air temperature to
infer surface conditions is imprecise. Therefohe, use of @ temperature is not

preferred over pavement temperature when available because it frequently leads to
misinformationabout the true behavior of pavement surfates. RCAMS s<e of

outside air temperatur©QAT) is due inpart to the unavailability of stace temperature

at most airportsThis inaccuracy can result in inappropriate airfield clearing operations
or poorly timed preventive measures. At its worst, this misinformation might result in
delays that allow ice to bond to paved surfaces, the haolegdition to rectify. With

the exception of freezing rain, ice will not form on pavements unless the pavement
temperature itself reaches the freezing point. Therefore, knowledge of the direction and
rate of temperature change within a pavement structokedes the predictive

capability as to when to expect the formation of ice. The predictive nature of RSCS is
particulaty valuable as it ensures the timely application of-anitig (or deicers)

chemicals, which provides a cost savings in chemicals, dpd trews make

appropriate chemical selections to prevent, weaken, or disbond ice or compacted snow
from paved surfaces. Airport operators have at their dispogpaviement RSCS at pre
determined sites and mobile RSCS that are eahd or vehiclenmountedto evaluate

any pavement.

Stationary Runway Weather Information Systems.

These stationary sensors provide only-sgecific pavement and air temperature trends,
dew point temperature, chemical strength, and other atmospheric weather conditions at
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the irstallation sites. Sensor information is generally disseminated via a central
computer to airport users. An added bonus gfaaement RSCS is their ability to
predict when previously applied chemicals have been diluted sufficiently to require
reapplicatiorof chemicals. The FAA recommends thapi@vement RSCS comply with
the performance and installation requirementSAE Aerospace Recommended
Practice (ARP) 5533, Stationary Runway Weather Information Systgma\ement).
The SAE specification is availbbfor purchase dittp://www.sae.org

Mobile Infrared Surface and Ambient Temperature Sensor Systems.

These vehiclanounted sensors provide pavement and air temperatures at any desired
airfield pavement location. Infmation is disseminated directly to the viewer or driver
of the vehiclemounted unitsThe FAA recommends that mobile RSCS comply with the
performance requirements 8AE ARP 5623, MobiBigital Infrared Pavement

Surface, AnbientAir and Dew PoinfTemperature Sensor Systérhe SAE

specifications available for purchase http://www.sae.org

3-5
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CHAPTER 4. SNOW CLEARING OPERATIONS AND ICE PREVENTION

41 Introduction.

Contaminant®n a runwaympede airplane acceleration by absorbing energy in
compaction and displacement, and by impinging on parts of the airplane after being
kicked up by the tires. For airplanes decelerating, slush, snow, and standirg water
covered pavements andpesially iced surfaces, hamper deceleration rates due to a
reduction in the friction coefficient of the runway and the potential for hydroplaning.
Large chunks of ice, from refreezing snow or slush, or degfosih aircraft gear
createdduring landings, @n cause severe damage to tires, engarebsairframeswWet

snow, slush, and standing water can cause structural damage from spray impingement
or by engine ingestion, which can affect acceleration capability. The recommended
maximum depth for takeoff opations for slush and water is %2 inch (13mm) unless the
airplanebds AFM s howgsegACE51, T@keofferformdnee t o b e
Data for Operations on Contaminated Runwagonsequently, these runway surface
contaminants should be minimized taimtain safe landing, takeoff, and turnoff

operations. For these reasons, snow clearing operations for Priority 1 runway(s),
taxiway connectors, and taxiways to the terminal(s) should start as sprattsable

after snowfall or icing begin®©ne prime goal is to take the appropriate measures so

snow in its various forms, such as slush or frozen water, does not bond to the pavement.
Dry snow falling on cold dry pavements will generally not adhere and may be blown off
by wind or airplane operiains or removed by brooming operations. In such conditions,
only brooming may be needed to prevent the formation of compacted snow tracks.
Snow fences may be of use to airports that primarily experience dry snowfalls. Wet
snow, however, cannot be blown dfe pavement and will readily compact and bond to

it when run over by airplane wheels. Consequently, the airport operat@toeed

implement different clearing and/or preventive measures for wet snow than those used
for dry snow conditions. Whenmeasuees ¢ t aken, the airport op
Center (SCC¥hould(1) maintain close coordination with the ATCT and the Flight

Service Station (FSS) or UNICOM to ensure prompt and safe responses to winter storm
events and (2) inform the users of the aitpchen less than satisfactory conditions

exist.

4.2 Snow Clearing Principles.

Winter conditions and rates of accumulations of precipitation vary widely from airport

to airport. However, there are some basic guidelines that apply to all airports that should

be followed as closely as possible. The airport operator should notify airport users

promptly and issue a NOTAM advising users of unusual airport conditions. Wind speed

and direction, available equipment, and local conditions that may require special

equipnent and techniquesollectively determine the snow clearing procedures for the
airportos SICP. The following guidance off
that covergerminalapron environmentelated itemsrunway/taxiwayrelated items

and aras with special surface material such as Engineered Material Arresting Systems
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42.1

Terminal ApronSuggestelearing Objectives.

Accumulations of snow and slush, snow tracks, and thin layers of ice on aprons and
airplane parking areas, including holdingys can make for safety hazards. The SICP
should contain measures to mitigate at least the follofegcommon situations:

1. Slick Apron Surfaces.Apron equipment and apron personnel operating on slick or
icy apron surfaces lack sufficient traction to ststdp, or even remain in place
when encountering jet exhaust from surrounding airplanes. Maintaining good
traction is critical to the safety of personnel, equipment, and airplanes.

2. Increased Airplane Engine Thrust.Pilots of parked or holding airplanapply
increased engine thrust to break away, maneuver, and taxi under adverse apron
surface irregularities, such as frozen ruts formed by tire tracks. The resultant
excessive engine blast necessary to overcome such obstacles may damage other
airplanes, agm equipment, or apron personnel.

3. Obscured Taxway Signage.The clearing of snow from apron aregmuldnot be
performed in a way that partially or completely covers taxiway sigtisplowed
snow Observing this precaution will reduce the risk of runwagursions.

4. Obscured Terminal Visual Aids. The obscuration of normally visible surface
markings or obliterated sign messages could make maneuvering on aprons difficult
and slow. Pilots, unable to see these visual aids, are hard pressed to judge direction
and taxiing clearances.

5. Snow Stockpiles Adjacent to Airplane Operating AreasAirport operators
should exercise care when moving srfoewn the aprons and terminal toward
taxiways and runways. Locate snow and ice stockpiles at a sufficient setback such
thataircraft wingtip hazards are eliminateBepending on the amount of snow
cleared and the size of the apron, apron signage directing pilots toward the runway
could become obscured (covered with snow), and the resulting height of snow
stockpiles could caesa clearance issue between taxiing airplanes and the snow
stockpile. Airports that experience heavy snowfalls and have large aprons with
limited space for stockpiling snow should consider operating snow melters or
hauling snow away.

a. The strategy for snoand ice removal will be unique to the airport
configuration and amount of precipitate to be cleared. A phased removal
process will allow the operator to focus effort on aprons areas necessary to re
establish minimum aircraft operations.

b. Areas of the amm not immediately needed for aircraft operations may be used
astemporary storage of snow fromniority 1 areas. Removal of these snow
piles @anoccur during low activity hours to limit interaction with taxiing
aircraft.

c. Airports with constrained termihapron area space may not have adequate
space to stockpile snow even on a temporary basis. Such locations may need
to haul snow from the terminal apron to another location on the airport.
Hauling requires additional safety and environmental considesatiBscort
of haul trucks must be optimized to limit interaction with parked and taxiing

4-2
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aircraft. Snow melt from the stockpiles location must consider water quality
requirements.

d. Some locations may find the use of snow melters for removing snow from
Priority 1 termnal areas to be advantageoi$iese locationwiill typically
have constrained tefnmal apron space and experierfieguent heavy
snowfalls on a recurring annual basis. Considerations for using snow melters
include cost, safety, environmefrequency of heavy snow, and airport
operations.

e. Some locations may find a combination of hauling and melting to be optimum
in removing snow in an efficient manner.

4.2.2 Runway and Taxiway Suggested Clearing Objectives.

The following guidancés intendedo shav efficient use of various equipment to

optimize snow clearing operations. Some types of equipment may not be appropriate for
some airports. Equipment and procedures used must be determined based on many
factors, including but not limited to climate, numiaad types of operationand

amount of annual snowfall.

4.2.2.1  Focus runway snow clearing operations on keeping the entire primary
runway(s), as near as practicable, bare from snow accumulations or ice
buildup. Depending othe precipitation rate, the time reged to clear the
full width of the runway may result in additional accumulation, and thus
less braking capability, on the critical center portion. In such a case,
concentrating on the center portiohthe runway, during the initial clearing
operationgan result in greater safety. The minimum width required will
vary by airplane type, but is gener al
The airport operator should check with airport users regarding their
minimum runway width requirementgdditionally, the airport operator
shouldkeep in mind that the entire width of runway is still usable and must
be saféy maintained. This means that while contaminant depths may vary
from the center cleared portion to the remaining portions of the runway, the
condition of the outlying portions must not present a hat#sd.sweepers
or brooms initially to keep the primary runway or its center portion, as near
as practicable, bare of accumulations. Also, when snow has melted or ice
begins to separate from theveanent due to the action of chemicals,
sweepers or brooms should be used to remove the residue. As soon as snow
has accumulated to a depth that cannot efficiently be handled by the
sweepers or brooms, displacement plows and rotary plows (snow blowers)
shoud be used as follows.

1. Use displacement plows, in tandémore than one, to windrow snow
into a single windrow that can be cast over the edge of runway lights by
a rotary plow.

2. For runways or other paved areas wittpavement surface condition
sensorstemove any snow or ice that affects the performance of the
remote sensors.
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3. Regarding the use of displacement plows, ice and snow will always
melt around runway centerline and touchdown zone light assemblies.
However, under coltemperature and with LED finres ice rings,
termed Aigloos, 0 tend to form aroun
to lights, use appropriate polyurethane cutting edges or shoes and
casters on plow moldboards and on the front of rotary plows.

4. Rotary plows should throw snow a suféaot distance from
runways/taxiways edges so adequate clearance is available between
airplane wings and engine nacelles and the cast snow Fagkse4-1
shows desgd maximum snow height profiles, which are based on
airplane design groups.

4.2.2.2  All drivers must maintain a safe distance between equipment operating in
echelon (i.e., formation, close wing formation) in order to avoid
accidental contact or acciderseeFigure4-3, Figure4-4, andFigure4-5).

4.2.2.3  Obscured visual aidsin particular in-pavement and edge lights, taxiway
markings, runway markings (such as touchdown marking), airport guidance
signs, and runway end identification lights (RElh)ecision approach path
indicator (PAPI) or visual approach slope indicator (VAS$houldbe
maintained free of snow and ice.

4.2.2.4 A covering of snow and ice or drifts may affect visual and electronic
NAVAIDs. Any snow or ice that affects the signal of elecicddAVAIDs
should be removed. When clearing with rotary plows and displacement
plows, special procedures need to take into account the location of all
NAVAIDs, especially to protect the guidance signal of instrument landing
systems (ILS). The SICP needsanidress the following situations:

4.2.2.4.1 Glide slope critical ground areas along the runway require that snow depths
be limited in height to prevent signal loss or scatteffigure4-2 provides
graphic representations of the glide slope ground snow clearance areas with
prescribed snow depth limitations according to type of facility and aircraft
approach category. When snow depths exceed the specified depth
limitations, min ma ar e raised to the fAlocali ze
conditions revert or are corrected.

4.2.2.4.2 Two consecutive pilot reports of glide slope signal malfunctions generally
result in raised minima (a NOTAM must be issued by the owner of the
NAVAID). A few additional points should be considered

1 The 2006foot width dimension adjacent to the threshold mlgghtvider
for an antenna mast placed further out (see FAA Order 6750.49,
Maintenance of Instrument Landing System (ILS) Facilities).

1 The snow clearance aredastrated in thdigures are minimal in size.
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1 Snow clearing activities should not allow snow banks, mounds, or
ridges exceeding 2 feet to be placed along the edges of the prescribed
snow clearance areas.

1 Snow banks should not be placed off the appreaats of runways,
especially for CAT Il/1ll operations.

Note: Snow banking operations need to take into account the guidance in
Figure4-1.

4.2.2.4.3 Visibility of signs (legibility) and lights should be maintained by certain
prescribed clearing techniques or by performing+stesiring maintenance.
Maintaining visibility can be better achieved by taking into account wind
directions. For example, in crosswind conditions, cast in ohend/ind
direction.Figure4-3 throughFigure4-5 provide general guidance.

4.2.2.4.4 The snow depth height limitations notedrigure4-1 do not take into
consderation airplane characteristics. That is, at some airports, airplane
characteristics, such as engine clearances, may dictate lower snow banks
than shown irFigure4-2. The objective here is prevention by avoiding the
introduction of hazardous snow banks, drifts, windrows, and ice ridges that
could come into contact with any portion of the airplane wing or nacelle
surface.

4225 |I'f the airportos dsgewbanks, tbeimheightvol ves t
profiles should be compatible with NAVAID ground requirements and offer
sufficient clearance between airplane wings and engine nacelles to avoid
structural damage to jet and propeller airplafégure4-1 shows maximum
allowablesnow height profiles, which are based on airplane design groups
(see AC 150/5304Q3, Airport Design,for airplane design group
categories.) Snow banking along teralior cargo aprons likewise should
comply withFigure4-1 to prevent operational problems caused by
ingestion of ice into turbine engines or by propellers striking the snow
banks.AppendixB, which used numerous airplane models, was used to
develop criteria foFigure4-1.

4226 Airport operatorsd6 actions associated
changing conditions, completion of snow clearing operations, or any other
contaminant clearing requiremnts provided for in the SICRunway
assessments and friction measurements should be accomplished to
determine the effectiveness of the clearing operaBesChapter Jor
additional guidance

4.2.2.7 If the runway pavement temperature is warm enough for so@arhpact
and bondor if freezing rain is forecasted, approved acitig chemicals
and/or heated sand should be applied prior to the start of precipitation or as
soon as precipitation starts. Some airport operators prefer to apply deicing
chemicals rathethan anticing chemicals for different weather conditions.
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Paragrapl.6 provides a listing of approved fluid and solid material
specifications.

All snow removéaunits operating in aircraft movement areas must maintain
radio communication with the ATCT, if one exists, or be under the direct
control of a designated supervisor who in turn is in direct communication
with the ATCT.

High-speed runway turnoffs requitiee same attention for ice and snow
control and removal as runways. These turnoffs should offer sufficient
directional control and braking action for airplanes under all conditions.
Accident data clearly illustrate that poor attention to fésghed runway
turnoffs contributes to veer offs.

Jointuse airports with military operations may have arresting barriers
located near the end of the runway or at the beginning of the overrun areas.
Great care should be taken in clearing snow from the barriers. Barriers
located on the runway should be deactivated and pendants removed prior to
snow removal operations. Snow should be removed to the distance required
for effective runout of the arresting system.

Engineered Material Arresting System (EMAS) Suggested Cle@iupectives

4231

4.2.3.2

EMAS installed at airports require special attention as relates to removal of
contaminants. Most are designed to be mechanically or manually cleared of
contaminants. The manufacture specifications shoufdllmevedin order

to determine what types of equipman¢compatible with the EMAS bed

and recommended clearing procedures and/or limitatiSesAC

150/522022, Engineered Materials Arresting Systems (EMAS) for Aircraft
Overruns for additional guidance.

Identify compatible deicing agents and the equipment, tools, or process for
application.
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Figure 4-1. Snow Bank Profile Limits Along Edges of Runways and Taxiways with the
Airplane Wheels on Full Strength Paement (sed-igure 4-2 guidance)

14 11 [4.2 W] (V1)

bR (1S M] (O

RUNWAY /TAXIWAY 5 0M

EDGE LIGHTS 6 IN 015 M|

RO R B RRERTRL
T T A Y AR S

50 FT [15.2 M] —— = 4B FT [14 M]

16 TT [6 M)

112 FT [34 W]

DESIGN GROUP ¥ AND Wl

10 FT [3 M] (V)
5 FT [1.5 W] {1

30T [1M]

RUNWAY /TAXIWAY FDGF 1IGHTS N [0.15 M]

PAVFD TAXIWAY /RUNWAY Y ) _ i R
R R R RO

,,,,,,,,,,,

33 FT [10 M] 21 FT [6.4 M]

16 FT [5 W]

70 FT [21.3 W]

DESIGH GROUP Il AND Iy

2 FT [0.6 M] {1}
6 IN [.015 M]

RUNWAY /TAXIWAY EDGE LIGHTS
PAVED TAXIWAY /RUNWAY Y

5 FT [1.5 W] {I)

NOTF: SNOWBANK HFIGHT AS SHOWN IN

MGURC 4.2 MUST ALSQ BC MCT 16 FT [S M] i 16 FT [5 M]
FOR ALL THREE ILLUSTRATICNS.
52 b1 [9.8 M)

DESICN CROLUP | AND Il



7/29/2016 AC 150/520630D

Figure 4-2. ILS CAT | and CAT ll/lll Snow Clearance Area Depth Limitations
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Figure 4-3. Possible Team Configuration with Perpendicular Wind
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Figure 4-4. Possible Team Configuration During Light Snowfall with Paallel or Calm
Wind
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Figure 4-5. Possible Team Configuration During Medium to Heavy Snowfall with Parallel
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Surface Incident/Runway Incursion Mitigati®nocedures.

The FAA recommends the SICP contain specific safety procedures or a separate written
section to mitigate the possibility for surface incigéminway incursions. These

specific safety procedures should provide answers sonatimum, the following two
guestions: (1) How can pilots tifevarious type®f airplanes or vehicle drivers
traversing the airfield cause a runway incursion because of our snow clearing
operations? and (2) How do snow operation personnel at eith¢owered airports or
airports with less than 2dour ATCTs monitor information released by the ATC
enroute center? The procedure addressing the latter questions should apply even if a
NOTAM has been issued closing the runway for snow clearing operations. This
precaution is especially important during marginal visual meteorological condition
(VMC). The SICP should address the following topics:

4241 Radio Communications.

Equipment operatiorshouldbe timed carefully and coordinated properly

with team members to em® an orderly turnaround for safe return and start

of a new pass. The SICP should designate a lead operator for each shift who
maintains contact with his team members and the ATCT. At airports

lacking an ATCT or when the tower is closed, proper radio conications

must be maintained at all times and in accordance with SICP procedures.
Consideration should be given to providing vehicle operators with
headphones to minimize ambient noise disruption from vehicular noise.
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4.2.4.2 Failed Radio Signals.

The SICP musbutline specific procedures when radio signal is lost
between crews and when a single driver loses radio signal. All drivers must
be trained in the specific procedures to follow.

4.2.4.3  Airfield Signage and Lights.

Airfield signs must be kept clean cbntaminats to maintain the legibility

of signage. Priority should be given to lights and signs associated with
holdlines, direction and location signs, and ILS critical areas. Common
methods to remove snow from signs include using a truck mounted with an
air-blastunit, spraying the faces of signs with an approved liquid deicer, or
hand shoveling.

4.2.4.4  Low Visibility and Whiteouts.

It is of utmost importance to maintain visual contact with your surroundings
during snow clearing operations, especially for operatioas iachelon
formation. The SICBhouldspecify procedures to follow if visibility

suddenly drops to near zero or whiteout conditions exist while clearing
operations are in progress. For example, the airport operator may require
that all equipment stop immiadiely with all drivers radioing in their

positions to the designated supervisor or to ATCT for runway evacuation
instructions.

4.2.45  Driver Fatigue.

Consideration should be given to monitoringfivei nds hi efl d t i meo
drivers (length of shift) operating snaemoval equipment because

operator fatigue could become a contributing factor for runway incursions.

In response, some airport operators have implemented limits on driver

operating hours.

4.3 Controlling Snow Dirifts.

Preventing snow from drifting onto opeiaial areas at airports receiving severe winter
storms reduces the duration and frequency of snow clearing operations. Two methods
for controlling drifts are described below.

4.3.1 Snow Fences.

Snow fences that are properly designed and located can reduceomindislow across
airfields. Experience at a particular airport is the most helpful in determining optimum
locations for snow fences. The following precautions and guidance are provided:

4.3.1.1  Prior to any installations, the airport operator must contadotag
technical operation®r any planned installations in the vicinity of a
NAVAID system. Failure to remove snow or the introduction of snow in
areas adjacent to NAVAID systems could result in erroneous signal
guidance or facility shutdown.
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4.3.1.2  Snow fences shodlbe located upwind of the area to be protected.

4.3.1.3 A study conducted by the U.S. Department of Agriculture showeddt2
(3.7-m) high fences were generally most effective. Shorter heights can be
and usually are necessary on airport property, since snoesfemest not
be located nearitical surfacesin Runwayor Taxiway Safety Area®r
Object Free Areass defined in AC 150/53603.

4.3.2 Snow Trenches.

Snow trenches that catch and store drifting snow have been used at times by airports
with heavy snowfallsThis approach is considered an expedient way to control snow
from drifting after it has been cleared to the edge of the runway. Multiple trenches
spaced longitudinally about 10 feet (3 m) apart running parallel to the runway can store
more snow. A trencBhould be excavated no closer than 50 feet (15 m) from the
runway.Figure4-6 illustrates typical snow trench formation relative to wind direction.

Figure 4-6. Typical Snow Trench Dimensions

WIND DIRECTION =

7 MIN 50" MINIMUM SNOWRANKS PIR
FIGURE 4—1 AND 4-2
1 MIN T T 7

A’K 2 A”T”V T IR,

RUNWAY

NATURAL GROUND LINE WUST NOT

BC DISTURBLD WIICN PLOWING SNOW
TRENCH. REPLOWING MaY BE REQUIRED
TO SUSTAIN TRENCH EFFECTIVENESS

4.4 Snow Disposal.

The SICP should also specify how and where large quantities of snow are to be
disposed. Two common approaches are as follows:

4.4.1 Melting Pits or Portable Melters.

Various airports have been using snow and ice melters to deal with frequent large snow
events and the environmental mitigation of deicer chemicals. The use of snow melters
in lieu of hauling may be advantageous for certain airports given the frequeresvyf h
snowfalls and terminal area space constraibtse of snow melters is mostly

appropriate irtheterminal area. It is not necessary to nielority 1 area snow located

on taxiways and runways. Because the objective is to remove the snow from the
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Priority 1 apron area, it is prudent that sponsors considering the use of snow melters
conduct an equivalency comparison between hauling snow to other locations on the
airportandmelting the snow in place. Appropriate considerations for the comparison

include:

1. Economyi cost of operating and maintaining snow melter equipment vs hauling
operations

2. Safetyi impact of snowmelter operations working in AOA vs truck hauling
operations through the AOA

3. Environment comparison of water quality factors for onsitelting vs disposal
remote from apron.

4. Airport operationd impact of perennel and equipment working @ose proximity
to parked and taxiing aircraft.

4.4.2 Identifying Disposal Sites.

If there is insufficient space for storing snow near areas to be cleared amelting or

flushing means are available, hauling to a disposal site may be necessary. If deemed
necessary, the disposal site should be selected before winter sets in and identified in the
SICP. The selection process should at least consider the fofjowi

1. disposal sites do not compromise airplane operations, airport NAVAIDs, airport
traffic, and ATCT operations such as ATCT Hagsight requirements;

sites have adequate drainage capability; and
sites offer, if required, environmental mitigationaajptured chemicals.

45 Methods for Ice Control and Removal.

45.1 Preventing a bond from occurring between ice and the pavement surface is always
preferred over the mechanical removal or melting of the bondedppendixC
provides he characteristics of ice and other forms of snow and other detailselates
to handling their removaParagrapH.6 provides the FAArecommended chemical
speifications for approved airsigeavementntiicer and deicer products. Prevention is
achieved by applyingpprovedantricing chemicals to pavements with temperatures
expected to go below 32° F (0° C). Fluid anthg products instead of solid ating
products are recommended since the liquid form is more effective in achieving uniform
distributions and improvechemicaladhesion to the pavement surface. The primary
drawback of solid chemicals on cold pavements is their inability to adhere properly to
the surface, which can lead to their being windblown or scattered about.

4.5.2 Once the ice has bonded to the pavement surface, the airport operators may use
approved deicers to melt through the ice pack to break up or weaken the ice bond;
increase the frictical characteristics of the surface, for example, by applying heated
sand; or use mechanical means, such as plowing with-biedgrscrapers or scarifying
the ice surface to break the ice packs. The type of brooms used to remove a layer of ice
isimportants nce i n some cases the broom may act
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4.6

4.6.1

traction. St eel bristles are better than
t he ot her Afl i4p/providesgudance oR mathads to anprbve the
frictional characteristics of surfaces, and Paragrapprovides the FAA sand
gradationcriteria for airfieldusage.

Approved Chemicals.

Airside Chemicals.

The FAA either establishes approval specifications or, upon acceptance, references the
speifications of professional associations, such as SAE Aerospace Material
Specifications (AMS), and the U.S. military (MIRPEC). The approved airside

chemicals for runway and taxiway applications are fluid and solid products meeting a
generic SAE or MIL secification. These specifications require vendors to provide
airport operators with a lab certification stating the chemical conformed to the
applicable specification and a material safety data sheet (MSDS) for handling the
product. With the increased acttability placed on airport operators to manage
deicing/antiicing chemical runoff, they should request vendors to provide certain
environmental data. These data consist of information on pollutants the Environmental
Protection Agency and the State Depaant of Natural Resources request of the airport
operators in their discharge reporting requirements. Typically, the information includes
percent product biodegradability, biochemical oxygen demand (BOD5), chemical
oxygen demand (COD), pH, presence of ¢axi hazardous components, if any, and
remaining inert elements after application. MSDSs provide measures on how to secure
large product spills and a 2®ur tollfree emergency phone number. While these fluid
and solid specifications cover technical reguients for deicing/antcing products,

they do not address the compatibility issue of combining products during operations.
Airport operators, therefore, should query manufacturers about the safe and proper use
of concurrently applying multiple deicerstaicers. The FAAapproved airside

chemical specifications, which may be restricted by state or local environmental
regulations, are as follows:

46.1.1 Fluid Deicer/Anti-icers.

The approved specificationtise latest edition cBAE AMS 1435 Fluid,
Generic Deting/Antticing, Runways and Taxiwayspproved products
include glycotbased fluids, potassium acetate base, and potassium formate
based fluidsThe SAE specification is available for purchase at
http://www.sae.orgApplication rates for a specific product are based on
manufacturer recommendations. In terms of materiatsagngs, less

product is used by aniting operations than by deicing operations.

46.1.2 Solid Deicer/Anti-icer.

4.6.1.2.1 Generic Solids.

The approved specificationtise latest edition 6FAE AMS 1431,
Compound, Solid Runway and Taxiway Deicing/aitig. Approved solid
compounds include airside urea, sodium formate, and sodium acetate. It is
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noted that, in comparison to airside ureajwodformate and sodium

acetate products continue to be effective for much colder pavement
temperatures. The urea deicing function is practical only at temperatures

above approximately 15° F10° C) because of the decreasing melting rates
below this tempeture value. The decreasing melting rate is a result of
ureabs eutectic tempe&ei2gdwhichis, defi ned
approximately 11° F-£2° C). Howeverthe presence of solar radiation

assists urea in the melting action. Pavement surface temperature and ice
thickness determine the urea application rate. Application rates for a

specific product are based on manufacturer recommendations.

46.122 Airsi de Urbeani(deero)in Ca
The approved specifications dhe latest edition 6cBAE AMS 1431,
Compound, Solid Runway and Taxiway DeicingHaitig, and MIL SPEC
DOD-U10866D,Urea-Technical Agricultural grade urea that meets any of
these specifications, called airsidea, is acceptable. This nontoxic solid

white chemical comes in either powder
|l atter formdéds shape is small spheres
Both forms are primarily for deicing, where powdered urezeguently

mi xed with sand. Hot mixtures of powd

used by airport operators for two purposes: (1) immediate increase in
braking action and (2) retention of chemical over the pavement area until it
initially dissolves some ohe ice and then melts the remaindeble4-1
provides guidance on application rates in relation to pavement temperature
and ice thickness.

Table 4-1. Guidance for Airside Urea Application Rates

Ice Thickness Temperature Degree F (°C)
Inch (cm)
DL 25 (-3.9) 20 (-6.7)
Less than 1/32 (0.08)| 0.016 (0.078) 0.023 (0.11) 0.06 (0.29)
1/32 up to but not
including1/8 0.03 (0.15) 0.06 (0.29) 0.125 (0.61)
(0.08-0.32)
1/8 (0.32) to 1/4
0.125 0.61 0.175 0.86 0.275 1.34
(0.327 0.64) (0.61) ( ) ( )

4.6.2 Landside Chemicals.

The most effective landside chemicals used for deicingi@ng in terms of both cost
and freezing point depression are from the chloride family, e.g., sodium chloride (rock
salt), calcium chloride, and lithium chloriddowever, these chemicals are knmote be
corrosive to aircraft and therefore are prohibited for use on aircraft operational areas.
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4.6.3

4.7

When any corrosive chemical is used, precautions should be taken to ensure that (1)
vehicles do not track these products onto the aircraft operational atké2) ahemical
trucksused for transporting corrosive chemicals are cleaned prior to transporting airside
chemicals or sand. It is noted that although the solids sodium acetate and sodium
formate and the fluids potassium acetate and potassium formatetsrade classified

as salts, those that contain corrosion inhibitor packages to comply with an SAE
specification are approved for airside applications.

Environmental and Pavement Aspects of Acitig and Deicing Chemicals.

4.6.3.1 Deicing/antiicing chemicalsommonly used on airfields and for aircraft
degrade rapidly due to chemical and biological processes. These processes
often cause a large drop in the dissolved oxygen levels of receiving waters
off the airport. It has been suggested that the resultami\vbsisoxygen
levels are too low to support healthy biotic communities occupying those
water bodies. Although low temperatures and dilution from heavy snow
runoff during periods of use minimize the effects of low dissolved oxygen,
and the ammonia from dec@sing urea quickly dissipates, it is wise to
consult with an agency having expertise in water quality. This consultation
should highlight best management practices or best available technology for
effectively meeting storm water permit conditions estaklisto protect the
water quality of aquatic life in receiving waters.

4.6.3.2  All freezing point depressants can cause scaling of Portland cement
concrete (PCC) by physical action related to the chemical concentration
gradient in the pavement. Deleterious effextd?CC can be reduced by
ensuring sufficient cover over reinforcing steel (minimum of 2 inches (5
cm)), using akentraining additives, and avoiding applications of chemicals
for one year after placement. Concrete meeting the compressive strength
outlinedin ASTM C 672 Scale Resistance of Concrete Surfaces Exposed to
Deicing Chemicalswill perform well when subjected to chemical deicers.
Certain PCC runways may experience excessive alula reaction that
causes accelerated deterioration and cracKiraper selection of
aggregates and the use of additives can mitigate this occurrence in new PCC
runways. Coatings for existing PCC runways are being researched to
determine their effectiveness in mitigating this occurrence. No surface
degradation of asphliaconcrete has been observed from approved
chemicals.

Runway Friction Improvements.

Since snow and ice degrade the coefficient of friction between rubber tires and
pavement and could pose an unsafe condition for aircraft, it is important toavear

to bare pavement whenever possible. There are situations where complete removal is
difficult or impossible to achieweithin a required span of time. Agmperatures
approaching theutectic temperaturef an antiicing/deicing chemicait may require

an hair or more for thelry chemical to go into solution and melt the ice. There are two
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4.7.1

4.7.2

techniques for modifying the frictional coefficient of a pavement covered with ice or
compacted snoév one by building in a texture on the surface and the other by a surface
treatment of the ice or snow. It is emphasized that heated sand is not a deicing chemical
and will not remove ice or compacted snow. In fact, heavy applications of heated sand
can insulate the ice and therefore prolong its presence.

Pavement Surface Modifation.

Surface texture and surface treatment modifications by themselves will not increase the
coefficient of friction of ice formed on the surface, but both will enhance the response
of chemical treatment.

4.7.1.1 Pavement Grooving.

Grooves cut into the pavemewill trap antticing/deicing chemicals,

reduce loss, and prolong their actions. Grooves also assist in draining melt
water and preventing refreezing. There is empirical evidence that grooves
and porous friction courses modify the thermal characteristias

pavement surface, probably by reducing the radiant heat loss, and delay the
formation of ice. There do not appear to be any negative effects from
grooving pavements.

4.7.1.2  Porous Friction Course (PFC).

PFC has generally the same benefits as grooving. @aeed asphalt

concrete is less effective in improving coefficient of friction under icing
conditions because the open spaces will fill with compacted snow and, to a
lesser extent, with ice in the case of freezing rain. Most maintenance
personnel have fou that chemical treatment rates may need to be
increased on this type of pavement compared to dense graded asphalt
concrete because of drainage of the chemical. The drainage characteristics
also change as sand accumulates in the voids and plugs them.

Surface Treatment.

This is the approach taken to rapidly increase the frictional coefficient of an ice surface.
Two methods are generally used by airport operators, namely applying coarse granular
material (heated sand) or scarifying or breaking up the rdacguwith a serrated blade.

4.7.21  Sand.

Granular material provides a roughened surface on ice and thereby
improves airplane directional control and braking performance. Use of sand
should be controlled carefully on turbojet movement areas to reduce engine
eroson. If the granules do not embed or adhere to the ice, they will likely be
ingested into engines and/or blown away by wind or scattered by traffic
action and thus serve no useful function. This is particularly the case when
unheated sand is applied to arecompacted snow is at temperatures below
about 20° F6.7° C) since no water film exists on the surface to act as an
adhesive. There are three approaches to reducing loss of sand: (1) it can be
heated to enhance embedding into the cold surface; (gydhales can be
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coated with an approved deicing chemical in the stockpile or in the
distributing truck hopper; di8) diluted deicing chemical can be sprayed on
the granules or the pavement at the time of spreading. If stockpiles are kept
in a heated enakure and spread promptly after truck loading, sufficient
heat may remain for embedding without further treatment. Maintenance
personnel should make a test on an unused pavement covered with ice or
compacted snow to determine if bonding is adequate t@présss. When

the slippery condition giving rise to the requirement for sand has passed,
treated pavements should be swept as soon as air traffic volume allows
removal of the residue to prevent engine damage. Other factors to consider
when deciding to app sand are pavement and air temperatures and
frequency of operations. The use of other abrasives, such as slag, is not
recommended since some mdiaked slags may affect engine components.

Note: Upon applying sand, airport operators must ensure the applieation
monitored for effectiveness and remains in place for the intended locat|on of
the surface treated.

4.7.2.2 Ice Scarifying.

Directional control of vehicles on an ice or compacted snow surface can be
improved dramatically by cutting longitudinal grooves inittees However,

no improvement in braking effectiveness results from grooving, so this
approach should only be employed when very low temperatures prevent
rapid chemical action or mechanical removahe grooves trap sand or
chemicals and hence contributarproving the surface friction
characteristics and melting action.

4.8 Sand.

4.8.1 Material.

All sands do not perform the same. In general, the greater the quantity of sand applied,
the greater the increase in traction. Fine sands show superior performance en warm
ice (>20° F {7° C)), while coarser sands show superior performance on colder ice (<15°
F (-9° C)). For the purpose of this AC, sand retained on a #30 sieve is considered

Acoarseodo, and sand passing through a #30 s
recommends that airport operators inform tenant airlines about the material used on the
runways.

Note: Slagmaterialis not recommended because engine manufacturers have reported
problems with internal engine components, especially for certain ¢ypastal slags.

48.1.1 Standard Gradation.

Table4-2 provides the standard gradation for sand. Materials applied to
aircraft movement surfaces must consist of washed granular mineral sand
particles free of stone, clay, debris, slag, chloride salts, and other corrosive
substances. The pH of the water solution containing the material must be
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approximately neutral (pH 7). Material must meet the following gradation
using a U.S.A. Standard Siegenforming toASTM E 1181. The upper and
lower sand gradations are in response to engine manufacturers input that
finer sized sand from time to time produced hard snowballs while coarser
sized sand damaged engine components. Ttee tatse additionallgauses
damage to the fuselage.

Table 4-2. Standard Gradation for Sand

Sieve Designation Percent by Weight Passing
8 100
80 0-2

4.8.1.2  Optimum Gradation.

Table4-3 provides an expanded sand gradation standard for optimum
performance on both warm and cold ice conditions by balancing fine and
coarse particles. For this reason, the inclusion of the #36 beyond that
required by the FAA standard gradationlaible4-2 is recommended.

Airport operators may modify these recommended gradation requirements
to suit theimeeds, as long as the gradation meets the requiremérablef

4-2. The use of sand that does not meet the gradation requiremdaiatislef
4-2 must be coordinated with th&\A Safety and Standards Branch

Table 4-3. Expanded Sand Gradation Standard

Sieve Designation Percent by Weight Pa&sing
8 100
30 2050
80 0-2

4.8.2 Application.
Hard silica sand provides the greatest increase in traction and remains effective the
longest when compared to softer materials because of its resistance to fracture.
However, it is also very abrasive and, therefore, more potentially damaging to airplane
engines. Limestone is softer and may be used where available if abrasion needs to be
reduced. Tests have shown that application rates of ©.a®Ib./ft? (0.1- 0.5 kg/nf)
of sand will substantially increase the runway friction coefficient. The greater quantity
is required at temperatures approaching 32° F (0° C), the amount decreasing as the
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temperatures drops. Fractured particles provide some advantage in traction
enhanement but not enough to justify much of a difference in cost. In terms of color,
darker sands are preferred over ligbtored sands to offer visual verification where
sand has been applied.

4.8.3 Chemically or Heatreated Sand.

The FAA recommends that sandtmsated or treated with approved chemicals to make

it adhere better to ice or compacted snow, thereby minimizing the possibility of airplane
engine ingestion and preventing loss of material §E89.313(b)(3))At temperatures
above 15° F-@° C), a soltion of airside urea may be used; below this temperature,
other approved fluidmaybe more effective. Airport operators report that

approximately 8 to 10 gallons (3 1) of fluid chemical are required to coat one ton of
sand. The most effective methodapplying the chemical is to spray it on granules as
they drop onto the spinner mechanism of a material spreader since wetting is more
thorough than pouring the chemicals onto the stockpile or the hopper load. Below 0° F
(-18° C), heated sand can be mefiective because of more rapid adhesion of the
granules to ice. If sand will be heated, a coarser mixture (#30 sieve is considered
Acoarseo) should be used, as fine particl e
the ice. Sands heated to 80° F (Ej°or higher adhere well to ice.
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5.1

5.1.1

5.1.2

5.1.3

CHAPTER 5. SURFACE ASSESSMENT AND REPORTING

Airport Operator Responsibility.

The Airport Operatoshouldbe aware ball paved surface conditioms order to plan

and carry out appropriate maintenance actinreecordance with the Snow and Ice
Control plan. Equipped with this information, the airport operator will be able to better
determine wheto close aunway, taxiway, or aprorarea to aircraft useAssessing

and reporting the surface condition of awary poses a particular challenge for an
airport operator and is of the utmost importance to airport users. Pilot braking action
reports are the source of braking action information most accepted by pltmtsever,
they can vary significantly, even whegporting on the same contaminated surface
conditions Furthermore, thegnly apply to the portion of the runway where braking
occurred. Assessments based solely on the values generated by friction measuring
equipment do not provide a consistent asdbé correlation between friction
measurements and airplane braking performafbe. use of a truck or automobile to
estimate airplane bkang action is also subjective.

Previous methods of determining runwsypperinessiave been found to be inadequate
and have either not prevented or have contrihtioerunway excursiomcidents. A

major contributing factohas been a contaminated (snow, ice, slush, water, etc.) runway
being more slippery than pilots expected. This has been typically duethods of
estimating available runway friction levels not being timely, accurate, or able to be
correlated to airplane stopping performankg a result, unway excursions are the

leading cause of accidents worldwidehe severity of these accidents varfesm

minor damage to significant equipment loss and fatalities. In response to this recurring
safety concern, the FAA, in partnership with industry stakeholders (aircraft operators,
aircraft manufacturers, airport operators, international civil aviation aut®asitid
professional aviation organizations) developed more comprehensive and standardized
methods of assessing and reporting surface conditions.

To complywith § 139.339the airport operator mustilize the NOTAM systenas the
primary methodor colledion and dissemination of airport information to air carriers
and otherirport users.When disseminating airport condition information there are
three methods available to airport operators. The first and preferred mekOdAgvi
Manager adirectentry system. The second alternative methakda&NII system

This systems similar to NOTAM Manager butaicks some of the direct entry
functionality. The third method to issue a NOTAM is via telephone. This method is the
least preferred due to tlaenount of time required to communicate airfield conditions to
Flight Service, and the manual recording of notifications and disseminations in airport
logs. Whensupplemental or secondaryssemsareused the airportoperator must

ensure they are apprayandconsistent withpart139. A record of the dissemination
(issuance and cancellatioof) NOTAM informationmust be retained by the airport
operator.
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5.1.4 Conditions Acceptable to Use Decelerometers or Continuous Friction Measuring
Equipment to Conduct Ruraw Friction Surveys on Frozen Contaminated Surfaces.

5.1.4.1  The data obtained from such runway friction surveys are considered to be
reliableonly when the surface is contaminated under any of the following
conditions

1. Ice or wet ice.lce that is meltingr icewith a layer of water (any
depth) on topThe liquid water film depth of .04 inchesifim) or less
is insufficient to cause hydroplaning.

Compacted snow at any depth.
Dry snow 1 inch25.4 mm)or less.
Wet snow or slush 1/8 ind8.2 mm)or less.

5.1.4.2 Itis na acceptable to use decelerometers or continuous friction measuring
equipment to assess any contaminants outside of these parameters.

5.2 Runway Friction Surveys.

FAA-approved friction measuring equipment may be employed to help in determining

the effects of frictiorenhancing treatments, in that it can show the trend of a runway as

to increasing or decreasing friction. Airport operasirsuldnot attempt to corrate

friction readings (Mu numbers) to Good/Mediupndviously known a&air)/Poor or

Nil runway surface conditions, as no consistent, usable correlation between Mu values

and these terms has been shown to exist toc
note that while manufacturers of the approved friction measuring equipment may

provide a table that correlates braking action to Mu values, these correlations are not
acceptable tthe FAA. To ensure that data collected are accurate, qualified personnel
shouduse FAAapproved equi pment and follow the n
use. Further guidance on runway friction measurement may be found in AC 150/5320
12,Measurement, Construction, and Maintenance of-8idslistant Airport Pavement

Surfaces.

Note: It is no longer acceptable to reportdisseminatériction (Mu) values via
NOTAMs. Friction (Mu) values have been replaced by Runway Condition Codes,
which must beincluded in tle Runway Condition NOTAM. Sdearagrap!b.3.3.1.2

5.2.1 When to Conduct Runway Fricti®ddurveyson Contaminated Surfaces.

Conduct runway friction surveys whenever the conditions are within the limits of
Paragraplb.1.4and the operator believes the information will be helpful in the overall
snow/ice removal effort. Additionally, conduct runway friction assessments:

5.2.1.1  When tte central portion of the runway, centered longitudinally along the
runway centerline, is contaminated over a distance of 500 feet (152 m) or
more.

5.2.1.2  Following all snow clearing, aniting, deicing, or sanding operations.
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5.2.1.3 Immediately following any aircrafticident or accident on the runway,
recognizing that responding ARFF or other circumstances may restrict an
immediate response.

5.2.2  Friction Measuring Procedures.

5221 Calibration.

The friction measuring equipment operator is responsible for ensuring that
equipment is correctly calibrated in accordance with its operations manual.
Some devices perform an automatic electronic calibration each time the
power is turned on; others requile operator to initiate the calibration
procedure. In the latter case, the electronic calibration should be performed
before placing the equipment in operation for the day. The equipment
operator should also check all ancillary systems (such as recoerags,

tow vehicles, and twavay radios). Factory calibrations @CFME should

be performed as recommended by the manufacturer, or sooner if indicated
by erroneous data. The operator responsible for the device should perform
only adjustments recommerdiby the manufacturer. Factory calibration
should be scheduled during the spfsugnmer season to ensure the

equi pment wi l | be ready for the next

5222 Advance Coordination.

Runway friction surveys take time, and while thegest being conducted,
the runway may be closed tog@ane operationgiirport operators should
work closely with ATC, the airlines, and/or the fixbdse operators to
minimize interruption to airplane operatio®opercoordination,
communication, andooperation among all parties concerned are vital to
ensure personnel safety, efficient traffic management, and timely runway
friction surveys. The airport operator should request from ATC an
appropriate period of time to conduct a friction survey of tmevay. At a
high-activity airport, runway friction surveys may have to be conducted in
segments. The airport operator should request ATC to plan a break in
arrival and departure traffic to provide time to conduct a runway friction
survey. With such planninghe friction survey team can position itself
adjacent to the runway when ATC gives the clearance to proceed. This
cooperative effort with ATGhouldresult in minimal disruptions to

airplane operations.

5.2.2.3  Air Traffic Control Clearance When Conducting Runway Friction
Surveys on Open Runways.

Before proceeding with the friction survey at controlled airports, the airport
operator responsible for conducting the friction survey must contact ATC
for runway clearance according to standard procedures and renmadia
contact during the entire time it takes to complete the friction survey on an
open runway. ATC will provide appropriate clearances on and off the
runway to permit the airport operator access to conduct the friction survey.
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At uncontrolled airportsairport operations personnel must be alert for
aircraft and advise any air traffic on advisory frequencies before, during,
and after completion of the runway friction survey. In this situation,
coordination among the area ATC, the airport operator, anditplane
operators is particularly important to ensure that safe and efficient airplane
operations are maintained at all times.

Location and Direction to Conduct Runway Friction Surveys.

Lateral Location.

On runways that serve primarily narrdy@dy airganes, runway friction

surveys should be conducted approximately 10 feet (3 m) from the runway
centerline. On runways that serve primarily wiatedy airplanes, runway

friction surveys should be conducted approximately 20 feet (6 m) from the
runway centerhie. Unless surface conditioase noticeably different on the

two sides of the runway centerline, only one survey is needed, and it may be
conducted on either side.

Direction.

Friction measuring equipment is operated in the same direction that
airplanesare landing.

Runway Survey Zones.

The runway length is divided into three equal zones: the touchdown,
midpoint, and rollout zones. These zones are defined according to airplane
landing direction. If possible, the entire survey should be completed in one
pass. However, if ATC cannot schedule enough time to do a complete
runway friction survey, the airport operator should request ATC to schedule
each zone separately until all three zones have been completed.

Conducting Runway Friction Surveys Using Deceleromters.

To obtain an accurate friction assessment, a minimum of three braking tests
are conducted and averaged for each zone. This will result in a minimum of
nine tests for a complete runway friction survey. The vehicle speed for
conducting the frictiorsurvey should be 20 mph (32 km/h).
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Table 5-1. Friction Survey Example

Runway Zone 1 An airport operator obtains four Mu readings in the
Touchdown touchdown zone: 25, 27, 26, and 31. The average of the

readings is 27.25, which would be rounded to 27.

Runway Zone 2 | Four readings are obtained for the midpoint zone: 26, 28,
Midpoint and 32. The average of 28.5, which would be round@8.to

Runway Zone 3 After the minimum three readings (29, 30, and 31) are
Rollout obtained for the rollout zone, ATC instructs the operator

clear the runway. It is not required that an equal number
readings be obtained for each zone, so the three reading
averaged to a reau of 30.

5.2.2.6

5227

Conducting Runway Friction Surveys Using CFME.

A runway friction survey is recommended for the full length of the runway

to determine the average friction value for eaghway third The survey

may be conducted at any speed up to 40 mphr@h)kas safety

considerations allow. Some CFME should be operated at slower speeds due
to handling characteristics that are a function of their weight, measuring
method, etc. Operators should be trained in the use of CMFE, and such
training should includenformation on handling characteristics and

optimum testing speeds.

Recording Runway Friction Survey Data.

The equipment operator should record all data and observations obtained
from runway friction surveys. Recorded data and observations can be used
to assess the effectiveness of runway surface treatments and snow removal
operations and can aid in accident or incident investigatiGusrent

friction measurement technologies are not reliable in determining braking
effectiveness of a contaminated surfaoadition above measurements of

40.

Runway Condition Assessments

Runway Condition Assessment Matrix (RCAM)

TheRCAM is themethodby which an airport operatoepors a runway surface
assessmenthen contaminants are presehise of the RCAM is onlappicable to

paved runway surface®nce an assessment has been performed, the RCAM defines the
format for whichthe airport operataiepors and receivearunway conditiom Co d e 0

via the NOTAM System. The reported information allowslat to interpre the
runwayconditions in terms that relate to airplane performardes approach is a less
subjectivemeans of assessimgnway conditions by using defined objective criteria
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Aircraft manufacturers have determined that variances in contaminantggibg,and
air temperatureancause specific changes in aircraft braking performaitéhe core

of theRCAM is its ability to differentiatemongthe performance characteristics of
given contaminaist
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Table 5-2. Runway Condition Assessment Matrix (RCAM)(for Airport Operator®Use Only)

Assessment Criteria Downgrade Assessment Criteria
Vehicle Deceleration or RePI(I)?tted
Runway Condition Description Code | Mu (1 g Directional Control Brgkin
Observation <ng
Action
1 Dry 6 -
i Frost
1 Wet (Includes Damp and 1/8 inch depth or less of water) = Braking deceleration is
] normal for the wheel
1/8 inch (3mm) depth or less of: 5 T (| braking effort applied AND Good
1 Slush g directional control is
9 Dry Snow ] normal.
1 Wet Snow -
5°F (-15°C) and Colder outside air temperature: w| —| Braking deceleration OR Good
1 Compacted Snow 4 © directional control is (t)o
between Good and 0
- Medium
Medium.
1 Slippery When Wet (wet runway)
1 Dry Snow or Wet Snow (Any depth) over Compacted Snow
5] Braking deceleration is
Greater than 1/8 inch (3mm) depth of: noticeably reduced for the
1 Dry Snow 3 wheel braking effort applied | Medium
1 Wet Snow OR directional control is
_ noticeably reduced.
Warmer than 5° F (-15°C) outside air temperature: s
1 Compacted Snow ©
Greater than 1/8 (3mm) inch depth of: L1 |8 Braking deceleration OR | Medium
1 Water 2 directional control is to
T Slush ~ between Medium and Poor. Poor
1 Ice? ° Braking deceleration is
significantly reduced for the
1 o wheel braking effort applied Poor
[ OR directional control is
— significantly reduced.
1 Wetlce? o L
1 Slush over Ice ) g Braking deceleration is
| Water over Compacted Snow = minimal to non-existent for
1 Dry Snow or Wet Snow over Ice ? 0 ) the wheel braking effort Nil
% applied OR directional
- control is uncertain.

1 The correlation of the Mu (u) values with runway conditions and condition codes in the Matrix are only approximate ranggseioc
friction measuring devicand are intended to be used only to downgrade a runway condition code; with the exception atumstances
identified in Note 2. Airport operators should use their best judgment when using friction measuring devices for downgrade assessments,
including their experience with the specific measuring devices used.

2 In some circumstances, these rupwsarface conditions may not be as slippery as the runway condition code assigned by the Matrix. The
airport operator may issue a higher runway condition code (but no higher than code 3) for each third of the runwayviltreefhithat
third of the unway is 40 or greater obtained by a properly operated and calibrated friction measuringadevadiepther observations,
judgment, and vehicle braking action support the higher runway condition code. The decision to issue a higher runway conditicode
than would be called for by the Matrix cannot be based on Mu values alone; all available means of assessing runway slippesmeust
be used and must support the higher runway condition codeThis ability to raise the reported runway condition codedode 1, 2, or 3
can only be applied to those runway conditions listed under codes 0 and 1 in the Matrix.
The airport operator must also continually monitor the runway surface as long as the higher code is in effect to ¢éhsutenthay surface
condition does not deteriorate below the assigned code. The extent of monitoring must consider all variables that thmayeffeay
surface condition, including any precipitation conditions, changing temperatures, effects of wind, frequency ofisenasmg type of aircraft
using the runway. If sand or other approved runway treatments are used to satisfy the requirements for issuing timisvaighendition
code, the continued monitoring program must confirm continued effectiveness of theteatm

Caution: Temperatures near and above freezing (e.g., @6.6° F ¢3°C) and warmer) may cause contaminants to behave more slippery
than indicated by the runway condition code given in the Matrix. At these temperatures, airport operators should exerciseheightened
level of runway assessment, and should downgrade the runway condition code if appropriate

S-7
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/Step 1. RCAM

applicability

1 Content of SICP plan

1 Understanding RCAM
usage

1 Percentage of

\

/
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\_ |
YES

éep 2: Apply assessment

criteria

1 Contaminant type & depth

 Temperature
considerations

1 Corresponding Runway
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reviewing all Runway

Condition Description
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NO

End of Process
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5.3.3

RCAM Components

5.33.1 Assessment Criteria.

This section of the RCAM consists of a Runway Condition Description and
a Runway Condition Code. This section includes contaminant type and
depth categories which are objective assessmentsahatbeen determined
by airplane manufacturers to cause #gpechanges in the airplane braking
performance.These contaminants correspond to a reportabhlerthand
Runway Condition Code when applicable.

5.3.3.1.1 Runway Condition Description

The Runway Condition Description column of the RCAM provides
contaminants thaire directly correlated tairplanetakeoff and landing
performanceThedescriptionsections, ranging in terms of slipperiness, are
categorized based on type and depth of contaminant and temperature.

Figure 5-1. Runway Condition Description Column of the RCAM

Assessment Criteria

Runway Condition Description

+ Dry

+ Frost
« Wet (Includes Damp and 1/8 inch depth or less of water)

1/8 inch (3mm) depth or less of:
+ Slush
« Dry Snow
» Wet Snow

5°F (-15°C) and Colder outside air temperature:
+ Compacted Snow

+ Slippery When Wet (wet runway)
» Dry Snow or Wet Snow (Any depth) over Compacted Snow

Greater than 1/8 inch (3mm) depth of:
+ Dry Snow
* Wet Snow

Warmer than 5° F (-15°C) outside air temperature:
+ Compacted Snow

Greater than 1/8 (3mm) inch depth of:
+ Water
+ Slush

+ lce

+ Wetlce?®
+ Slush over lce
* Water over Compacted Snow *

+ Dry Snow or Wet Snow over lce

5-9
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5.3.3.1.2 Code (Runway Condition Code RwyCCQC).

Runway Condition Codes (Format: X/X/X) represtrd runway condition
descriptionbased ordefined terms and incrementblse of thee codes

harmonizes with ICAO Annex 14, providing a standardizesih or t hand o
format for reportingqRwyCC (which replace$/u values) andareused by

pilots to determinéanding performancparametersvhen applicable.

Runway Condition Codes adisseminated vithefollowing methods:

1. FederaNOTAM System preferably through NOTAMManager or
equivalent system(s)

Airport Traffic Control Tower (ATCT)as applicable);
Flight Service Station (FS$as applicable); and

Directly from airport operatoria Common Traffic Advisory Frequency
(as applicable).

Figure 5-2. Runway Condition Code RwyCC) Column of the RCAM

Assessment Criteria

Runway Condition Description Code

+ Dry ]

+ Frost
+ Wet (Includes Damp and 1/8 inch depth or less of water)

1/8 inch (3mm) depth or less of: 5
* Slush
« Dry Snow
+ Wet Snow

5° F {-15°C) and Colder outside air temperature:
+ Compacted Snow 4

+ Slippery When Wet (wet runway)
* Dry Snow or Wet Snow (Any depth) over Compacted Snow

Greater than 1/8 inch (3mm) depth of:
« Dry Snow 3
+ Wet Snow

Warmer than 5° F (-15°C) outside air temperature:
+ Compacted Snow

Greater than 1/8 (3mm) inch depth of:
+ Water 2
+ Slush

2
* lce

« Wetlce?

# Slush over lce

« Water over Compacted Snow *
+« Dry Snow or Wet Snow over lce 2 0

5-10
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Downgrade Assessment Criteria

When data from the shaded area in the RCAM (i.e., CFME/deceleration
devices, pilot reports, or observations) suggest conditions are worse than
indicated by the present contaminant, the airport operator should exercise
good judgment and, if warranted, replower runway condition codes than
the contamination type and depth would indicate in the RCAM. While pilot
reports (PIREPS) of braking action provide valuable information, these
reports rarely apply to the full length of the runway as such evaluatiens ar
limited to the specific sections of the runway surface in which wheel
braking was utilized. It is not appropriate to use downgrade assessment
criteria to upgrade contaminant based assessments of condition codes (e.g.,
from 2 to 3). There are specifices and perimeters governing when the
RwyCC may be upgraded from Code 0 or 1 to Cod8&:Note 2 for
Table5-2.

Mu () (Friction Assessment)

The correlation of thdlu () values with runway conditions and condition
codes in th&RCAM are only approximate ranges for a generic friction
measuring device and are intended to be tmean upgrade alowngrade

of a runway condition codeAirport operators should use théiest

judgment when using friction measuring devices for downgrade
assessments, including their experience with the specific measuring devices
used.

511
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Figure 5-3. Friction Assessment Column of the RCAM

Assessment Criteria Downgrade Assessment Criteria
Runway Condition Description Code | Mu(p)'
s Dry 6 —
* Frost
o Wet (Includes Damp and 1/8 inch depth or less of water) &
o
1/8 inch (3mm) depth or less of: 5 i
+ Slush o
« Dry Snow ]
* Wet Snow —
5° F (-15°C) and Colder outside air temperature: | —
« Compacted Snow 4 =
* Slippery When Wet (wet runway)
* Dry Snow or Wet Snow (Any depth) over Compacted Snow .
[=]
Greater than 1/8 inch (3mm) depth of:
+ Dry Snow 3
+ Wet Snow
Warmer than 5° F (-15°C) outside air temperature: "
» Compacted Snow =
Greater than 1/8 (3mm) inch depth of: | (8
+ Water 2
+ Slush
g
o lee?
1 L]
-
+ Wetlce? o L
+ Slush over lce =
» Water over Compacted Snow * e
» Dry Snow or Wet Snow over Ice 0 =
=

5.3.3.2.2 Vehicle Deceleratiowr Directional Control Observation

This column is used to correlate estimated vehicle braking experienced on a
given contammant.

5-12
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Figure 5-4. Vehicle Deceleration or Directional ControlObservation Column of the RCAM

53.3.2.3

Pilot Reported Braking Actian

This is areport ofbraking actioron therunway, by a pilot, providing other
pilots with a degree/quality of expected brakifithe braking action
experienced is dependent on the typaiodfraft, aircraft weight, touchdown
point, and other factors.

1.

Good: Braking deceleration is normal for the wheel braking effort
applied, and directional control is normal

Good-to-Medium: Braking deceleration or directional control is
between god andmedium braking action.

Medium: Braking deceleration is noticeably reduced for the wheel
braking effort applied, or directional control is noticeably reduced.

Medium-to-Poor: Braking deceleration or directional control is
between medium and poor.
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