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1. SCOPE
1.1 Purpose

This SAE Aerospace Recommended Practice (ARP) provides guidelines for the standardization of safe operating
procedures to be used in performing services and maintenance at designated deicing facilities (DDFs), comprising both
central deicing facilities (CDFs) and remote deicing facilities. These procedures are necessary for the proper
deicing/anti-icing of aircraft on the ground and performance of associated checks in accordance with the various approved
ground icing programs, while considering applicable local environmental, operational, and economic requirements. This
document should be used by operators, regulators, and airport authorities to develop and standardize approvals and permits
for the establishment and operation of a DDF.

The coordination of stakeholders is required prior to the approval of design plans for a deicing facility.

Operating procedures sfrattbeagreed to; imwriting; by attairoperators, airportauthorities; Tegutators, and service providers
prior to commencing ddicing operations.

1.2 Infrastructure

During the design phasg of a DDF, careful attention shall be given to ensure that the jnffastructure is in place to support the
operating procedures oltlined in this document.

Designers of a DDF shquld refer to the most current revision of ARP4902 for,guidance.
1.3 Field of Applicatign
1.3.1  Regulatory Corjsiderations
Regulations governing [aircraft operations in icing conditions\shall be followed. Specific rules for|aircraft are set forth in
United States Federal Aviation Regulations (FARs), European Union Aviation Safety Agency (EASA) Regulations, Canadian
Air Regulations (CARs}, and others. Paraphrased, these-rules state that no one should dispatch|or take off aircraft with

frozen deposits on components of the aircraft that arecritical to safe flight.

The ultimate responsibjlity of determining an_aircraft is “clean” (i.e., no frozen deposits on critichl surfaces) and meets
airworthiness requireménts rests with the pilet:in-command (PIC) of the aircraft.

1.3.2 Agreements and Contracts

The information containgd in this decument is recommended as a basis for deicing pad operations, maintenance operations,
and service support agieements:

1.3.3 Safety—HazargousMaterials

While the materials, methods, applications, and processes described or referenced in this document may involve the use
of hazardous materials, this document does not address mitigation of the hazards to the user. It is the sole responsibility of
the user to ensure familiarity with the safe and proper use of any hazardous materials related processes and precautionary
measures in order to ensure the health and safety of all personnel involved.

1.3.4  Applicability of Guidelines
All guidelines referred to herein are applicable only in conjunction with the referenced SAE publications. Specific

requirements for airplane model type are not included. Due to aerodynamic and other concerns, application of
deicing/anti-icing fluids shall be carried out in compliance with engine and aircraft manufacturers’ requirements.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

NOTE: Particular airline or aircraft manufacturers’ published manuals, procedures, or methods supplement the information
contained in this document.

2.1.1  SAE Publications

Available from SAE Intgrnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel~877-606-7323 (inside USA
and Canada) or +1 724t776-4970 (outside USA), www.sae.org.

AMS1424 Fluid, Aircraft Deicing/Anti-lcing, SAE Type |
AMS1424/1 De|cing/Anti-Icing Fluid, Aircraft, SAE Type | Glycol (Conventianal and Non-Cgnventional) Based
AMS1428 Fluid, Aircraft Deicing/Anti-lcing, Non-Newtonian (Pseudoplastic), SAE Types |I, Ill, and IV

AMS1428/1 Fluid, Aircraft Deicing/Anit-Icing, Non-Newtonian {(Pseudoplastic), SAE Types I, lll and IV Glycol
(Caonventional and Non-Conventional) Based

ARP1971 Aircraft Deicing Vehicle - Self-Propelled

ARP4902 Design of Aircraft Deicing Facilities

AS5635 Message Boards (MBs)

AS6285 Airgraft Ground Deicing/Anti-lcing Processes

AS6286 Airgraft Ground Deicing/Anti-Icing Training and Qualification Program
AS5537 Wdather Supportito Deicing Decision Making

AS6332 Aircraft Ground Deicing/Anti-lcing Quality Management

AS9968 Latroratory Viscosity Measurement of Thickened Aircraft Deicing/Anti-Icing Flujds with a Viscometer

2.1.2 ICAO Publications

Available from International Civil Aviation Organization, 999 University Street, Montreal, Quebec H3C 5H7, Canada,
Tel: +1 514-954-8219, http://www.icao.int/.

AN 6-1 Annex 6 - Operation of Aircraft - Part 1 - International Commercial Air Transport - Airplanes
AN 14-1 Annex 14 - Aerodromes - Volume 1 - Aerodromes Design and Configuration
Doc 9157 - Part 2  Aerodrome Design Manual - Part 2 - Taxiways, Aprons, and Holding Bays

Doc 9640 Manual of Aircraft Ground De-Icing/Anti-lcing Operations
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2.1.3 Transport Canada Publications

Transport Canada documents are available from Transport Canada, Tower C, Place de Ville, 330 Sparks Street Ottawa,
Ontario K1A ON5, Tel: 1-800-305-2059, www.tc.gc.ca.

AC-700-030

CARS 602.11

CARS 622.11

TP 14052

TP 312

Electronic Holdover Time Applications

Ca

nadain Aviation Regulations

Ground Icing Operations

Gu

Ae

Transport Canada Hol

2.1.4 FAA Publicatio

Available from Fede

Tel: 866-835-5322, wwyv.faa.gov.

AC 120-60

Ground Deicing and Anti-lcing Program

AC 150/5300-14  De

AC 120-89

AC 120-112

Ground Deicing Using Infrared Energy

Us

14 CFR 121.629 Op

FAA Holdover Time Gu

FAA Notice N8900 XXX

2.2 Acronyms and Af

AAF

ACARS

ADF

AIP

AIRAC

ATC

BOD

CAR

CDF

COD

Aircrafi]

Aircrafi]

idelines for Aircraft Ground - Icing Operations

rodrome Standards and Recommended Practices

ver Guidelines 20XX-20XX (issued every year)
s

ral  Aviation Administration, 800 Independence Avenue, 0 SW, Wa

5ign of Aircraft Deicing Facilities

b of Liquid Water Equivalent System to.Determine Holdover Times or Chec
eration in Icing Conditions

delines Winter 20XX-20XX (issued every year)

Revised FAA-Approved Deicing Program Updates, Winter 20XX 20XX (iss
breviations
anti-icing-fluid

Communication Addressing and Reporting System

shington, DC 20591,

for Anti-Icing Fluids

ued every year)

Be-fhaid

Aircraft

Aerona

Aerona

d&iaiao H
\wAwg o)) IH LLA% LAY ]
utical Information Publication (issued by local ATC, or related agencies)

utical Information Regulation and Control

Air traffic control

Biological oxygen demand

Canadi

Central

an Aviation Regulation

deicing facility

Chemical oxygen demand
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CT™M Coordinator traffic and movement

DDF Designated deicing facility

EFB Electronic flight bag

ERD Emergency response deployment

ERL Environmental release limit

FAR Federal Aviation Regulation

GC Gas chromatograph

GRV Glycol fecovery vehicle

ICP Inboung control point

IRROPS Irregular operations

KPI Key pefformance indicator

LOUT Lowesf operational use temperature

METAR Meteorplogical Terminal Aviation Routine Weather Report
MOU Memorgndum of understanding

NOTAM Notice to airmen

ocCP Outboynd control point

PIC Pilot-infcommand

PPE Persongl protective equipmént

R/ Refracfive Index

SCADA Supervjsory control'and data acquisition

SDS Safety fata sheet

SOP Standara-operating-procedure

TAF Terminal aerodrome forecast

VHF Very high frequency (pertaining to radio communication)

VN

Voice NOTAM
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2.3 Definitions

Except where specifically stated in this document, the use of the term “deicing” shall also include “anti-icing.”

AIRCRAFT COMMUNICATION AND REPORTING SYSTEM (ACARS): Digital data link system transmitted via VHF radio
that allows airline flight operations departments to communicate with aircraft. New communication platforms utilize electronic
tablets as an electronic flight bag (EFB) (e.g., iPads) on flight decks and in deicing vehicles. Deicing coordinators can
interact with the flightcrew and deicers using web-based dispatching. For pad operations, including movement configuration
and guidance, electronic message boards are now commonly used at DDFs.

AIRCRAFT DEICING FACILITY: Designated airport facility designed to conduct aircraft deicing/anti-icing operations while
fulfilling all operational, safety, and environmental requirements.

CENTRAL DEICING FACILITY (CDF): Designated airport facility consisting of multiple adjacent located Remote Deicing
Facilities designed to [cormduct—deitinmgramnti-icing—of aircraft—white—fulifittimg—att—operatiormat, safety, and environmental
requirements, and contfolled by a centralized facility (ice house).

CONTROL POINT: Where transfer of control of an aircraft occurs between controlling agencies.

DESIGNATED DEICIN

conduct deicing/anti-ici
operational, safety, and

DEICING OPERATOR]
associated checks at a

DEICING CREW: Persq
DEICING COORDINAT

activities of the deicing
deicing/anti-icing opera

5 FACILITY (DDF): Accumulation of multiple designated airportrinfrastructy
ng of aircraft (CDFs or remote deicing facilities, or a combination the
environmental requirements.

Qualified person, defined in AS6286, performing:deicing/anti-icing operat
DDF.

[OR: Person who controls the movement of the aircraft and coordinate
vehicle(s) on a deicing pad or, if appropriate, procedures and/or technolog
ion and communication is established, on multiple deicing bays. This person

nnel assigned to duties for an individual piece of deicing equipment/aircraf.

re facilities designed to
reof) while fulfilling all

ons on the ground and

s the deicing/anti-icing

y for safe separation of
may communicate with

the PIC through the in

rphone or via VHF radio and/ef new communication platforms that utiliz¢ EFBs (e.g., electronic

tablets/iPads) on flightdecks and in deicing vehicles." Deicing coordinators can interact with the g
web-based dispatching| For pad operations, including movement configuration and guidance, eleq
are now commonly used at DDFs for the purpose of communicating associated check (inspection
coordinator may perform these duties at locations that do not utilize a ground coordinator.

DEICING COORDINATOR or PRIMARY DEICING VEHICLE OPERATOR: [Located at any d

ilots and deicers using
tronic message boards
) information. A deicing

bicing location] Person

responsible for coordinating deicing/anti-icing operation of an aircraft and for communicating with th¢ PIC at locations where

deicing vehicles are used and_a.ground coordinator is not used for this purpose. Depending on t
coordination may be dccomplished by an individual (not assigned to a vehicle) or it may be
deice/anti-ice a specific|portion of the aircraft. The external interphone system or VHF radio and/or 3

ne location’s setup, this
a vehicle assigned to
nd new communication

platforms that utilize EABs(e.g., electronic tablets/iPads) on flightdecks and in deicing vehicles. Dg

icing leads can interact

with the coordinators, flightcrew and deicers using web-based dispatching. For pad operation
configuration and guidance, electronic message boards are now commonly used at DDFs in
deicing/anti-icing and associated check (inspection) information to the PIC.

DEICING BAY: Specific area where the deicing and/or anti-icing of aircraft is performed.

DEICING PAD: Operational area within a DDF, including taxiways, taxi lanes, staging bays, and dei
the Icehouse.

s, including movement
order to communicate

cing bays, controlled by

ICEHOUSE: Generalized term to describe DDF tower coordination center, remotely dedicated office space, or mobile

supervisory vehicle which coordinates operations at the assigned deicing facility.
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ICEMAN: Coordinator of specific deicing/anti-icing ground positions. The iceman is located in the icehouse and is a person
who communicates with the PIC via VHF radio and/or new communication platforms that utilize EFBs (e.g., electronic
tablets/iPads) in cockpits and deicing vehicles. The iceman (icehouse personnel) can interact with the flightcrew and deicers
using web-based dispatching. For pad operations, including movement configuration and guidance, electronic message
boards are now commonly used at DDFs. The iceman provides general deicing/anti-icing information and provides
directions to the PIC before making contact with the ground coordinator and/or with the deicing coordinator.

GROUND COORDINATOR: Person responsible for coordination of ground deicing operations within a DDF

KEY PERFORMANCE INDICATOR (KPI): A quantifiable measure used to evaluate the success of an organization,
employee, operation, etc., in meeting objectives for performance.

PAD CONTROL: Radio call sign of the operating position in the Icehouse that controls aircraft entering the DDF and exiting
the deicing bays.

PAD LEADERSHIP: An
Primary, etc.

y of the following positions of leadership: bay lead, lead truck, crew chief,.deicing pad team leader,

PINK SNOW: Snow coptaminated with aircraft deicing/anti-icing fluid.

POSITIVE HOLD: The on DDFs such that no

movement upon the air

requirement to provide both verbal and visual communication to aircraft
Craft is permitted until the flightcrew confirmirm it is safe tg do so.

REMOTE DEICING FACILITY: Designated airport infrastructure facility designed to conduct deid
preferably close to the |take-off runway threshold. The operation is controlled by an individual p3
designed to permit aircrlaft engines-on operation while fulfilling all operational, safety, and environm

ing/anti-icing of aircraft
d control facility and is
ental requirements.

SLOT MANAGEMENT:|Departure allocation program intended to‘meter departing air traffic.

SNOW DESK: Operatig
are coordinated and eq

nal position within an airport authority operations control centre where all show removal operations

Liipment, logistics and removal methods are dispatched.

STAGING AREA: Dedi

deicing bay.

TACTILE CHECK: Pr
circumstances, may be
tactile checks are mand
contaminants.

TANDEM DEICING: Th

cated area behind and/or adjacent to each deicing bay, where aircraft awa

pcess by which __a_person touches specific aircraft surfaces. Tactile
the only way of confirming the critical surfaces of an aircraft are not contamin
atory as part.efithe deicing/anti-icing check process to ensure the critical su

e conducting of deicing operations simultaneously in both the staging ang

it approval to enter the

checks, under certain
ated. For some aircraft,
[faces are free of frozen

deicing bays. Tandem

deicing operations req

Lires”additional procedures and training to address the variations of o;reration versus regular
CDF/DDF operations.

TRANSFER POINT: Location on apron, ramp, or taxiway where responsibility for the aircraft is transferred between
controlling agencies.

WINDROW: A row of snow created by snow removal equipment during snow removal operations.

3. DESIGNATED DEICING FACILITY (DDF) OPERATING PROCEDURES

Operating a DDF is, in most cases, a joint effort of several parties, including facility operators, airport authorities, air traffic
control (ATC), apron control, etc. To help ensure the safe operation of a DDF, it is recommended that the aforementioned
parties collectively and collaboratively manage possible conflicts or misunderstandings which may hamper safe and efficient
operations. This can be achieved by organizing regular and ad-hoc meetings in order to harmonize operational logistics,
managerial policy, and informational exchange.

Deicing procedures should follow the guidance of AS6285.
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3.1 Management Plan
The management plan should address and define responsibilities associated with the following:
a. Deicing personnel.

b. Pilots and operators of aircraft while at the DDF, including basic aircraft operation and adherence to
directives/procedures of the DDF location.

c. Facility operators and/or deicers handling the aircraft at the location, maintenance of deicing equipment and facilities.
d. Airport authorities constructing and maintaining deicing locations including infrastructure for vehicles.

e. Air/ground traffic control guidance of aircraft to and from the DDF.

f.  Airport deicing management organization.
g. Pre-authorization fdr deicing services between carriers, service providers, and airport‘authoritigs.
The responsibilities of gl parties can be documented into a memorandum of understanding (MOU)|containing an overview
of the total operation. This should include items such as a description of the infrastructure, a proces§ model, communication
structure, publication strategy, dissemination of information, and logistic support:
3.2 DDF Operations Plan

The following should bg addressed and defined in a DDF operations plan:

a. General.

b. Equipment.
c. Approved aircraft types.

d. Apron management coordination.
e. Movement of aircraft to the DDF.
f.  Aircraft movement.

g. Vehicle movement.

h. DDF configuration.

i. Engines-on deicing operations.

j- Procedures—ijet powered aircraft.

k. Procedures—propeller driven aircraft (see item I.).

I.  Tandem deicing operations.

3.3 Alternative Contamination Removal

Alternative methods of contamination removal from aircraft critical surfaces may include infrared deicing and forced air.

These alternative methods can be used where local environmental requirements and weather conditions support the use of
alternative deicing. Standard operating procedures (SOPs) for these alternatives should be developed if used at DDFs.
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3.4  Specific Aircraft Procedures and Precautions

Given the large number of aircraft configurations, their unique characteristics, and regulatory requirements, aircraft
manufacturers and operators should be consulted with regard to specific deicing/anti-icing procedures.

3.5 Checks and Responsibilities

The plan should include definitions of and responsibilities for ensuring that the following have been checked:

a. Wings, tail, and control surfaces.

b. Pitot heads, static ports and angle of attack sensors.

c. Engine inlets.

d. Air conditioning inlg
e. Landing gear and |z
f.  Fuel tank vents.

g. Fuselage.

Refer to AS6285 for de
3.6  Anti-Icing Fluid C
To avoid confusion bet
should agree to a stand
time applies], pretreatm

3.7 Aircraft and Vehi

Movement patterns for &
condition.

3.8  Fluid Application
Refer to guidelines estg

3.9  Fluid Mixture

ts/exits.

nding gear doors.

ailed requirements.

pndition

ent, etc.).

le Movement Patterns

Depending on operatior

blished in"/AS6285 and AS6286.

veen operator and flightcrew as to whichifluid shall be applied to the aircra
ard outline of fluid treatment plan decision making factors (i.e., one-step, twd-step, spot [no holdover

al¥aciramante and Ao ineaant avallabhla An ot flipA oaviina (hlanAina) a1
o rogoTeoT c-Ort-ott TXT

ft; all DDF stakeholders

oth aircraft and vehicles will be determined by facility layout, aircraft code clgssification, and weather

TCTto oo cqonprmor o

Voot

Oy roTer T

A4~

conditions may be made available. Refer to AS6285 for detailed fluid mixing guidance.

3.10 Pre-Dispatch Procedures

LLEAS p =y

red to specific weather

Inspection and contamination removal from areas such as engine inlets and flap/slat tracks remains the responsibility of the
individual air carriers. If the aircraft taxis to the DDF on its own power, these areas should be checked and contamination

removed prior to departure from gate and subsequent arrival at DDF.

3.11 Pretreatment Procedure

An allowance should be made within the DDF operator’s program for air carriers requesting pretreatment of aircraft prior to
inclement weather events. All procedures should take into account impact upon the local environment.
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3.12 Contingency Plans

Airport stakeholders should jointly develop procedures to be implemented in times of irregular operations (IRROPS). Certain
winter weather conditions can create long deicing wait times and a pre-storm departure allocation program can help avoid

aircraft congestion and

3.13 Weather Monitori

long lineups waiting for deicing.

ng and Reporting Sources

Terminal aerodrome forecast (TAF) and Meteorological Terminal Aviation Routine Weather Report (METAR) retrieval

a.
procedures.

b. METAR codes.

c. TAF codes.

d. Radar weather retri

e. Real-time weather

f.  Liquid water equiva

4. COMMUNICATION

4.1 Communication R

Communication plays

pval procedures.

nowcasting) (refer to AS5537).

lent reporting system (refer to AC 700-030, CARS622.11).
S
rotocols

h key role in the overall safety of passengers, aircraft, flightcrew, and

deicing/anti-icing operdtion (per AS6285). Communication betwéen' the flightcrew and the groy

achieved using a comb
after doors are closed,
may also be used at DL

Other forms of electroni
and Reporting System

Following an approved
information during the d
operations whether with
Complex operations mg

411 Terminology/PH

nation of printed forms, verbal and visual® For treatments carried out with
the use of interphone (headset) or VHF’radio will usually be required. Elec
Fs, gates, and stands to enhance ,communications.

C messaging systems, such aselectronic flight bag applications, Aircraft Con
ACARS), etc., can also be"used.

communication protecol as per AS6285 ensures that the PIC is provig
running engines‘or with engines shut down
y require modification of these protocols. Refer to AS6285 for detailed com

raseoélogy

The terminology and ¢

groundcrew during the
ndcrew will usually be
lightcrew on board and
tronic message boards

hmunication Addressing

ed with all the correct

eicing/anti-icing operation. The communication protocol should be used for all deicing and anti-icing

munication guidance.

hrasealoayv used_in this document should bhe used when radio commu
~JJ

ications are occuring.

Wherever possible, standard names for specific contact functions should be used; e.g., pad control, iceman, etc.

4.1.2 Time References

Different time references are in common use; e.g., local time or 24-hour clock. In all communications between ground

personnel and the flight

413

crew, the time reference in use should be made clear as given in AS6285.

Standardized Aircraft Identification Call Sign

Communications should be consistent with respect to aircraft identification by company, flight number, and/or registration

markings.
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4.1.4 Visual Communication

Visual communication refers to communication accomplished/performed and received comprehensively by all parties.
Visual communication includes electronic signboard messaging, electronic communication devices/platforms such as
flightdeck electronic tablets and deicing management coordination platforms, and aircraft marshalling standard practices

performed by trained personnel.

4.1.5 Electronic Communication Description

Electronic communication may be used to transfer deicing/anti-icing information.

Electronic communication: Transference/exchange of deicing plan(s) amongst the stakeholders clearly and

expeditiously. Electronic communication alleviates traditional verbal communication barriers which includes the need to

lly place a deicing order, await confirmation, and reduction of deicing order miss-understanding.

process and report the post-deicing information.

a.
wait in cue to verba

b.

c. Goal: To quickly a

d.

Markings and visual m
(e.g., for pad lead-in),
required to hold aircraft
4.1.6 Radio Frequen
Standardized radio fre
commander/controller,

VHF radio, before, duri
name. Where airports h
4.1.7 Electronic Com
Use of electronic comm
processes can be utiliz
usually be achieved us
utilize EFBs (e.qg., elect

with the pilots and de
guidance, electronic me

Equipment: Consist{s of a stable and reliable transfer of instructions via a wireless media utitizin
(web-based), electrpnic tablets (e.g., iPads), or similar application hosting device.

Process: Connect deicing coordinators, deicing crew, and pilots.

g tools such as a laptop

accurately confirm/validate the required deicing/anti-icing treatment plan,|monitor the application

ssage board displays should be consistent with AS5635. Where illuminat
the applicable lights should be on. During engines-on deicing operatio
until all equipment and personnel are clear.

d guidance is provided
, communications are

Cies and Call Signs

quencies should be used. It is the responsibility of the deicing crew (pround personnel, pad
Dr ice house) to establish direct,and consistent communication with the PI¢ by flight interphone or
ng and after the deicing/anti-icing process. The deicing crew’s call signs shiould include “ice” in the
ave separate DDFs, use of asunique VHF frequency for each DDF is reconimended.

munications

Linications electronic data links including ACARS/datalink and integrated flight deck communications
ed to alleviatésradio congestion. Communication between the flightcrew and the deicing crew will
ng a combination of verbal communication, printed forms, and new commynication platforms that
ronic tablets/iPads) on flightdecks and in deicing vehicles. Deicing coordinptors can communicate
cers <using web-based dispatching. For pad operations, including movement configuration and
ssage boards are now commonly used at DDFs. For treatments carried ouf after aircraft doors are

closed, the use of flight
used in “off stand” situa

4.2

nterphone (headset) or VHF radio will usually be required. Electronic message boards may also be
tions. Use of hand signals is not recommended except for the final “all clear” signal.

Communications—Deicers and Facility Operators

To ensure clear, concise communication the protocol for communication between deicers, PIC, and facility operators is
divided into several phases (refer to AS6285).

421

The deicing crew shall

Direct Communication with Flight Deck

ensure that all information is understood and that there are no questions from the PIC before

communication is terminated.

The aircraft call sign shall precede all VHF radio communications between the PIC and the deicing crew.
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Third party communication of any information pertaining to the associated checks (inspection) or deicing/anti-icing operation
of an aircraft for the deicing operator/crew/team is not acceptable, except at airports where VHF or pad displays are the
standard method for communication of this type of information and/or appropriate procedures and transfer of information
to/from qualified third party personnel is established.

Visual hand signals shall NOT be used to relay deicing information to the PIC.

4.2.2 Checks/Inspection Communication

When aircraft contamination checks/inspections occur, the PIC shall be notified of the check/inspection results by
interphone, VHF, or person to person.

4.2.3 Request for Deicing Communication

Requests for deicing/armmmm‘mmmvmmmmﬁminusing the text given in
AS6285. Where available, electronic flight bag type platforms may be employed to request/confifin deicing and anti-icing
operations with minimal to no verbal communciation.
4.2.4 Deicing Commiinication—Verbal

Before the deicing/anti-jcing process begins the pad controller, iceman, deicing coordinator, lead geicing vehicle operator
or the deicing operator/crew as appropriate shall verbally communicate with theIC and/or use elgctronic communication
thorough a deicing mahagement system. Electronic message boards may/be.employed to supplement the exchange of
information.

a. Using the text given in AS6285.

b. Habitually, some tirhe will elapse between the “stand-by” statement and the “aircraft configurefl for deicing” statement
of the PIC due to meechanical inputs and verifications.

4.2.5 Post-Deicing/Apti-lcing Communication
4.2.5.1 Deicing/Anti-lcing Information

After the deicing/anti-ic|ng process is completed, and it has been verified that all deicing equipmept are safe and clear of
the aircraft, the deicing|coordinator or the.primary deicing vehicle or the deicing operator/crew sha"\l communicate with the
PIC using visual and vgrbal communication. Addtionally, electronic communication through a deicifjg management system
may also be used. Electronic messageboards may be employed to supplement the exchange of information.

a. Using the text given in AS6285.

b. Communicating the tactile check (if applicable).

c. Communicating the post treatment check.
d. Transmission of the anti-icing code.
e. Communicating that the equipment is safe and clear.

f.  During engines-on deicing/anti-icing operations, both verbal and visual communication are required to hold aircraft until
all equipment are confirmed safe and clear.

WARNING: Deicing equipment shall not be in motion while the aircraft is in motion.

When the deicing coordinator or the primary deicing vehicle or the deicing operator/crew states “Post-deicing/anti-icing
check is complete,” this indicates that the deicing/anti-icing process has been completed, that all required
checks/inspections have been completed and the aircraft is free of frozen contamination, and that all deicing equipment is
clear of the aircraft.
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When the PIC states “Roger,” it means that the pilot understands the information that has just been given. If the pilot does
not understand, clarification will be requested.

4252

All Clear Signal to Flightcrew During Engines-on Deicing Operations

The operational plan shall include a process for the communication of an “all clear” signal to the flightcrew. This signal shall
be both verbal and visual (e.g., use of electronic signboards) and is performed after the following has been accomplished:

a.

b.
zones.

C.

Deicing/anti-icing information has been provided to the flightcrew.

Ground crew has ensured safe taxi clearances.

It has been verified that deicing vehicles, equipment, and personnel are safe and clear of the aircraft and in safety

4,26 Marshalling Ha

Deicing facilities with g
required to use hand si
self-park system and \

nd Signals

functional self-park system in conjunction with VHF radio communicatio
hnals for aircraft and deicing vehicle guidance. Marshalling signals shall be

operations should be trained on ICAO marshalling signals for aircraft.

4.2.7 Deicing Equipn

ent Communication

The deicing operator/ciew/team shall be in communication at all timesceither through the use of

radios. All deicing persd
All communication betw
WARNING: Misunderst

All communication equi
communication system
procedures” found in 7.

NOTE: Aircraft release|
control/advisory
Refer to AS628

4.3 Communications-

4.3.1  Single Deicing

nnel working on the same aircraft should use@,common frequency.

een the deicing crew/team shall be cleartand concise.

pbod communication can lead to personnel injury, equipment damage, and/o
bment should undergo a functional check before the first deicing operation
fails or becomes inoperative,during the deicing/anti-icing process, use the
B.1 of this document.

or clear-to-taxi communication methods: The flightcrew must hold position
position (i.e., ATE€) or groundcrew (as applicable)] for [departure method; i.
5 for detailed‘communication protocols.

—DDF Essential Information

Service Provider (DDF Operator)

n with the PIC are not
used in absence of the

HF radio communication methodology. It is recommendedthat all personnel involved in deicing

bn intercom or two-way

r aircraft damage.
pf the day. If the vehicle

Loss of communication

and contact [departure
e., taxi, pushback, etc.].

Single deicing service providers shall provide information to potential users of the DDF as follows:

a.

b.

Site location with reference to airport chart/associated aprons, taxiways, and runways.

vehicle corridors, entry and exit points, etc.

Explanation of associated in-ground lighting and illuminated signage if available.

locations if possible.

Facility layout indicating associated buildings, facilities, taxiways, taxi-lanes, deicing facilities, staging bays, safe zones,

Description of the deicing facilities, if segregated, for deicing/anti-icing and/or staging and the capability for reversing

Pilot/crew brief sheet: This information must be laid out similar to TC/FAA/ICAQ airport charts, including a descriptive

(narrative/explanation) of an aircraft’s transition through the deicing facility. This will provide valuable assistance to both
flight operations personnel and flightcrews regarding the DDF.
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the movement of aircraft to and from the DDF.

vehicle [GRV] operators/snow removal personnel).

y for flightcrews and deicing vehicles.

f.
g.
airlines) involved in
h.
i. Sample phraseolog
j. Emergency procedures.
432

Multi-Deicing Service Providers

Description of traffic flow and coordination through the DDF with regard to aircraft and vehicles.

Communications protocol for aircraft, vehicles, and associated agencies (ATC, APRON, RAMP, airport authorities, or

Personnel responsibilities (ice house, pad control, deicing coordinator, deicing equipment operators/glycol recovery

Multi-deicing service pr

a. Obtain orientation ¢
b. Undergo orientation
c. Ensure that all deic
d. Perform on-site orie
e. Advise the authoriti
f.

g. Use standardized c
4.3.3 Information for

Information for the PIQ
agencies.

Information to pilots ma|
that are available at thq
communication aspects
also used as a holding

The information may or

VIJEers using one pad shail:
ackage from the facility manager (e.g., location maps, training).
briefing.

ng personnel and equipment meet DDF requirements.

ntation and practical simulation with facility manager:

bs/facility manager date of commencement of operations.

Appropriate prografn elements of information available in 4.3.10f this document.

pmmunication procedures.
Pilots
will be found in the Aeronautical Information Publication (AIP), issued
y include the lay-eut.of the DDF, the use of surrounding taxiway systems, a
DDF, lighting and“markings at the DDF, low-visibility procedures, specific
such as frequiencies to be used. Special attention is necessary for those ¢

brea or a taxiway.

ginate’from airport authorities, facility operators, or handling agencies, and

y local ATC or related

eronautical installations
faxiing procedures, and
ases where the DDF is

may be divided into:

dized information with

permanent value wh|ch mcludes drawmgs of ground movement charts detalled Iayouts of the DDF, listing of radio

frequencies to be used, etc. Information about DDFs to be included in airport or facility directories.

Notice to airmen (NOTAM): Information with temporary value, which include procedures and/or instructions for a limited

period. NOTAM information is not expected to remain current for an extended period and is carried until expiration or
cancellation. NOTAMs of a permanent nature are carried until published on the proper charts or in airport/facility

a. AIP and Aeronautis
b.

directories and/or AlPs.
434

Information Coordination for Parties Managing Traffic Flow

Coordinated information to parties managing traffic flow to and from the DDF is mandatory. It is recommended that all
parties involved (airport authorities, ATC, DDF operators) issue permanent and detailed documents that can be used in
conjunction with AlIPs. These documents can be condensed into SOPs.

Individual airports may require their own communication procedures and/or requirements. Various airport systems therefore
need to be addressed such as phone calls, flight strips, and/or electronic communications.
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A DDF aircraft deicing plan should be developed, revised, and published yearly. The plan should be a coordinated effort on
behalf of all parties at the airport using the DDF.

For ATC/DDF site agreements, runway selection and flow requirements should be addressed in advance of seasonal
operations. Irregular flow operations should also be addressed. This information should be made available to DDF users.

4.3.5 Information for Other Concerned Parties

All pertinent DDF information should be made available to agencies such as airport authority staff, contractors, airport
emergency services, etc.

It is recommended that airport authorities, ground handling agencies, and other parties involved should integrate the
deicing/anti-icing operation into their respective quality and safety management systems.

5. DEICING/ANTI-ICING FLOIDS—ENVIRONMENTAC CONSIDERATIONS

Environmental considenations reference material should include ARP4902, AS6285, and AS6286, as well as pertinent and
current safety data sheg¢t (SDS) documentation as provided by fluid manufacturers.

5.1 Environmental Inpact
If not properly managed, spent aircraft deicing fluid (ADF) can be potentially hazardous to the envifonment.

In high concentrations, ¢leicing fluid runoff can have an adverse affect on both'mammalian and aquatic life. Glycol, a primary
ingredient in most typep of deicing/anti-icing fluid, is biologically oxygen_demanding and can deplete oxygen supplies in
freshwater.
The need to effectively] manage spent fluid has provided the impetus for an increase in the number of DDFs. Properly
designed and managed DDFs have proven to be an effective:méans of controlling the escape of harmful concentrations of
effluent from deicing operations into surrounding natural waterways.

5.2 Environmental Standards and Guidelines

The purpose of environnental standards or guidelines is to protect human health and the environment by providing a guide
for containment and treptment of storm water-runoff before it enters the ecosystems.

The standards or guiflelines create, an/environmental performance criterion, which will asgist in the design and
implementation of appfopriate infrastructure and operational procedures. Local and national l¢gislation or guidelines
regarding water quality should always be consulted and followed.

5.3 Collection and Disposalof Effluent from Deicing Operations

All runoff from deicing @perations should be contained collected and disposed of in accordance with the requirements of
the authority having jurisdiction. It should be noted that laws and regulations can change and it is the responsibility of the
users or facility operator to keep up to date on environmental regulations and guidelines and adjust operating plans as
required.

A protocol for tracking recovered glycol should be implemented to ensure that all spent deicing fluids collected, recycled,
and all by-products transferred from the DDF are properly accounted.

5.4 Drain Valves

Refer to ARP4902 for further drain valve guidance.
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5.4.1 Storm Drain Settings

At the commencement of the winter season, in readiness for the deicing/anti-icing of aircraft, all valves that discharge to the
storm water system should be set in a position to prevent escape of effluent into the storm water system. During rain events,
when the fluid collected at the facility meets compliance guidelines, the control valves may be reopened to allow discharge
to the storm water system. The valves should be reset again as soon as the rain event is over or when the fluid exceeds
guidelines for discharge.

5.4.2 Valve Operation
The DDF operator should monitor and operate, as necessary, all associated valves and pumping equipment that are used

for the collecting and managing of spent deicing fluid. Through the effective and efficient collection of spent deicing/anti-icing
fluid, the risk of environmental damage and unnecessary costs can be reduced. The fluid collection system is to be operated

in a constant state of re

adiness for a deicing/anti-icing event.

5.4.3 Drain Managerl1ent

Upon commencement

for the deicing/anti-icing
the environmental fluid
valves should be reset
applied for summer mo

5.4.4 Valve Control L
A daily record of the po
positions should be not
log sheet and signed b
initialed. A valve check
Some DDFs operate wi
operations at the DDF.
possible.

Access to the electronig
5.5 Fluid Run-off Tes
5.5.1 Water Quality R

To ensure that airport

f the winter season, all storm valves should be in the closed-to-efvironme
of aircraft. During rain events, once the fluid collected at the facility meets
control valves may be adjusted to storm setting allowing discharge to the s
again as soon as the rain event is over or when the fluid @xceeds guidel
nths when there is no deicing/anti-icing event and fluid collected meets com

09
Sition of each fluid control valve should be kept> Once per shift, a record of t
bd. Should a precipitation event warrant a change in the valve positions it sh
the responsible operator. Any time thata valve has been repositioned, it
to maintain a control function over valvepositioning should be conducted e
h an electronic or supervisory control and data acquisition (SCADA) system
Any failure of the valve system‘to operate shall be immediately reported 4
or SCADA system shauld be limited to trained staff.
ting and Reporting

rogram

effluent does not negatively impact the environment, a program of sampli

water should be imple

nt position in readiness
compliance guidelines,
orm water system. The
nes. Exception may be
pliance guidelines.

he date, time, and valve
ould be reflected on the
should be recorded and
hch shift.

to accomplish the valve
nd rectified as soon as

ng and analyzing storm
maximum protection of

nrented. Water quality programs should be established at airports to ensure
the environment.

In the absence of other requirements from the authority having jurisdiction, the service provider should produce yearly
reports after each winter season. At a minimum, these reports should contain details of the fluids used and the test results
taken from selected outfalls detailing the detected levels of glycol.

Facilities designed to contain and divert fluid run off into on-site collection areas/vessels should establish a program to test
DDF surfaces for compliance following a deicing/anti-icing event and clean up. Once the fluid is compliant, it can then be
redirected to sanitary or storm lines as dictated by permits that are in place. These test results should also be recorded for
reference.
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5.5.2  Fluid Testing

Fluid testing should determine if the fluid collected from the apron exceeds the environmental release limit (ERL) for glycol.
When this effluent is above the ERL the fluid should be collected and stored for later disposal (in this case the pad diversion
valves should be positioned to “collection mode”). When the effluent is below the ERL, the fluid may be disposed through
the storm water system (valves should be positioned to “storm water mode”).

Field-testing for glycol should be accomplished using testing methodologies as described in fluid manufacturer
documentation as well as standards documentation AS6285. All persons conducting field testing of glycol should be properly
trained and documented as such per testing method and pertinent equipment. Consultation with municipal/provincial/state
environmental authorities is strongly recommended.

Each month split samples taken from various discharges should be taken to an external accredited laboratory for

independent laboratory

analysis to ensure accurate results.

5.6 Environmental O
5.6.1 Hours of Daily

During hours of operati
systems.

5.6.2 Visual Reconna
A continuous daily vis
procedure ensures that
spillage of glycol is harn
conditions of the deicin

Daily checks of equipm

perations
Dperation

bn dedicated personnel should be available for the monitoring@nd operati

issance

hal reconnaissance procedure of the operationalrarea should be createc
variables such as valve settings and generaleonditions of the facilities arg
dled in an appropriate and timely manner <A daily log sheet should be usq
) operational areas.

ent should be carried out to ensure that equipment maintenance occurs as

no fluid leaks. Ensure that all storage units associated with"the fluid management facilities are cont

inspected and any leak
5.6.3 Preseason

A preseason technical
season, storage tanks 3
be recorded. Refer to A

5.6.4 Plan of Operati

A successful plan of op

5 or problems rectified as soon-as possible.

inspection of the fluid storage facilities should be completed and docume
nd piping should\be inspected regularly for leaks and correct operation. Fa
56285 for guidance.

DN

eration should attempt to harmonize the safe and efficient movement of air

with effective glycol re

bn of the environmental

and carried out. This
in order and to ensure
d to record the general

required and there are
inuously monitored and

nted. During the winter
Cility inspections should

craft through the facility

overy and disposal. The following points highlight general consideration

for inclusion in a DDF

operating plan:
a.

b.

Clearly define responsibility for environmental management of the facility.
Define criteria/authority for determining temporary suspension or closure of facility.

Develop contingency plan to handle excess fluid volumes and/or possible loss of containment.

sustained compliance.

Establish procedures and responsibility for valve management.

Define criteria for high and low concentrate and how the product will be handled.

Define procedures for co-ordination of manual or mechanical recovery operations with deicing/anti-icing to ensure

Determine responsibility and procedure for control and monitoring of passive fluid collection systems.
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5.6.5 Reporting and Communication

Weekly summary report should be prepared, detailing the previous week’s operational activities and equipment deficiencies.
This report should be available to the service provider and the airport operator for review and comment.

A report should be produced at the end of each winter season summarizing fluid management operations, deficiencies and
any problems with the operation. The report should recommend any changes required to operations prior to the start of the
next season’s deicing/anti-icing operation.

5.7 Glycol Management/Mitigation Plan
To ensure responsible environmental management of glycol-based chemicals or other SAE-approved fluids used in deicing

operations, the air operator, service provider, and airport operator should prepare detailed glycol management or mitigation
plans. These plans should be updated annually and submitted to regulatory authorities, as required.

5.7.1  Glycol Management/Mitigation Plan Development
The glycol managemer]t or mitigation plan should detail the deicing/anti-icing operation and-the methods used to prevent
environmental damage|from the deicing/anti-icing operation. The management plan should be dejeloped with input from
the airport operator, the deicing service provider, and the air carriers using the airport}; and the cpmpanies or individuals
responsible for collectipn, disposal and recycling of the used fluid. All parties involved in the pfeparation of the glycol
management plan shodld be signatory to the plan or have access to the plan.
5.7.2 Typical Glycol Management/Mitigation Plan

A typical plan should, ag a minimum, address the following issues:

a. General informatior) on the companies that will be operating.:and using the DDF.

b. Name, phone numbers, and other contact informatiop, for the primary contact persons operating, or responsible for,
the DDF.

c. Details of the area yhere the deicing/anti-icing operation will take place.
d. Details on the storage and handling of deicing/anti-icing fluids.

e. Type and product name of fluid(s) used.

f.  How the effluent wil|l be contained and collected.

g. How the effluent will be disposed or recycled.

h. Contingency plans for spills and accidents

i. Details of the deicing/anti-icing fluid inventory control.

j-  Reporting plan for reporting glycol use and collection.

k. Environmental monitoring program.

I.  Reporting plan for environmental issues (such as uncontained spills).

m. Detailed plans of DDF areas showing drainage patterns, storm drains, valves, etc.

5.8 Environmental Emergency/Spill Response Plan

An emergency response plan should be developed and can be a stand-alone plan or included as part of the glycol

management/mitigation plan. The emergency response plan should include first response procedures, detailed plans for
containing large and small spills, contact information and reporting protocols, and other items as required.
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5.9 Handling Spent Fluid
5.9.1 Spills

During fluid handling avoid any spillage and comply with local environmental and health laws. All spills shall be reported to
the appropriate supervisor for further action.

In the event of a deicing/anti-icing fluid spill or if fluid leaks from a deicing vehicle, the DDF will immediately attempt to
recover spilled fluid through the use of a GRV or other appropriate equipment. Other spilled fluids (e.g., diesel fuel or engine

oil) should be contained and cleaned using hydrocarbon-absorbing materials and not mixed with spent ADF.

NOTE: Refer to the manufacturer's SDS for information on handling, protective equipment, etc.

5.9.2

Disposal Program

A spent deicing/anti-ici
program should cover @
treatment.

5.9.3 Disposal Options

Spent deicing/anti-icing

a. Recycling when an
b. Disposal to the mun

on the concentratio
c.

hg fluid recovery and disposal program should be created and customiZ
Il relevant operations, including valve management, fluid transfer, fluid)sto

fluid can be handled in three ways:
| where it is economically feasible or mandated.

icipal sanitary sewer system (waste water treatment plant) or into the storm v
h of glycol and agreements with the municipality.

Transportation to offsite biological treatment/destruction.

5.9.4 Disposal Streas

If segregation is requirg

d, fluids can be collected in different concentrations such as:

ed for each DDF. The
age, fluid disposal, and

vater system depending

a. Low concentration fuids (snow melting, subsurface retention and rain events) may be sent to municipal sanitary sewers
(with appropriate agreement between-DDF operator and water treatment plant), or to a waste grovider for destruction.

b. Fluids with glycol concentrations; fess than published guidelines may be pumped to the storm water system.

c. High concentrationf|fluids (from” active deicing/anti-icing and collected after a deicing/anti-icing|event) may be suitable
for recycling or anagrobi¢.digestion. A high concentration fluid stream may include deicing/antiticing fluids captured by
a GRV from the deicing\facility.

5.9.5 Discharge to the Storm Water System

Before the release of fluids to the storm water system, the fluids should be tested to ensure that the concentrations do not
exceed the criteria established by the authority having jurisdiction.

5.9.6 Discharge to the Sanitary Sewer System

Prior to the discharging of fluids to the sanitary system the concentration of glycol should be tested to ensure that the
concentrations are acceptable for discharge. Samples should be taken every time there is a discharge to the sanitary sewer

system. To verify results, a composite sample of each discharge may be collected and sent to an independent accredited
laboratory for testing.
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Tanks actively collecting fluids should not to be discharged directly to the sanitary system until the fluid has settled and a
test to determine concentration has been performed. Testing should first be performed to determine the concentration of
glycol in the tank, and then an estimate of the volume of fluid that can be pumped to the sanitary system should be
calculated. The maximum allowable discharge is set in the discharge agreements with the waste receiver. This volume of
fluid can only be exceeded with written permission from the waste receiver. If it is necessary to share discharge agreements
with others, limits for each user should be established to ensure total limit is not exceeded.

5.10 Design Considerations for Management of Spent Fluid
There are a variety of systems, designs, and methods available to effectively manage spent fluid. The following items
highlight some of the key considerations to consider when designing or modifying a DDF (refer to APP4902 for design

details).

a. The chosen system should be capable of handling projected volumes.

b. The design should ellccount for significant volumes of collected effluent due to typically larger corI\tainment and collection
areas at a DDF.

c. Surface/storm drairls should be equipped to allow the operator to open and close valves and djrect fluid as required.

d. A method for fluid streaming should be incorporated in order to enable t0,"operator to $eparate high and low
concentrates.

e. Adequate water supply to the DDF to facilitate on-site or on-truck fluid:mixing.

f. Adequate electrical|supply to operate fill stations and support equipment.

g. Slope and contour ¢f pad should be designed to ensure maximum collection of spent fluid.
h. Slope and contour $urfaces to allow collection of high concentrate at source.

i. Ensure the connedtion to local sanitary system for controlled release of collected fluid can pffectively handle large
volumes.

j. Storage/collection areas need to be sizedto projected volumes. Examples of storage may ihclude aboveground or
underground tanks | retention ponds, orlagoons.

k. Research the standprds for acquiting local permits for sanitary disposal or controlled release to gnsure the facility design
can meet the criterip.

I. A DDF design shodld be{gapable of handling all the effluent collected during a sustained deicing/anti-icing operation.

m. The DDF should belarge enough to facilitate safe and reasonable amount of aircraft movement.

n. Provide crew amenities.
5.11 Glycol Mitigation Methods

A properly designed DDF can greatly improve the management of spent fluid. In addition efforts to reduce the total amount
of fluid used can increase the success of glycol management plans, help maintain available storage capacity, and mitigate
the potential for exceeding established guidelines and environmental damage. The following items are recommended
methods and procedures for reducing the overall use of deicing/anti-icing fluid:

a. At DDFs designed with a passive fluid collection system, it is important to continue to mechanically clean and scrub
designated areas following an event in order to bring surfaces back to compliance. This will reduce the amount of rain
and melted snow that becomes contaminated, thus reducing the total amount of fluid collected.

b. Deicing systems that use infrared energy can significantly reduce the use of deicing fluids.
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The use of forced air can remove accumulations of snow on aircraft surfaces thus reducing the amount of fluid required

Where practical, mechanical methods such a squeegees or soft brooms can be used to remove accumulations of snow

on aircraft surfaces and subsequently reduce the amount of deicing fluid required to remove contamination.

Blending fluid to temperature is very effective in reducing the total amount of fluid concentrate used for deicing. Deicing

fluid can be blended efficiently with deicing vehicles equipped with on board blending systems or with on-site blending
equipment. Fluid can also be manually blended by mixing appropriate quantities of water and ADF concentrate (note:
caution shall be used with this method to ensure proper and complete mixing of the fluid).

Reduced flow rate nozzles can be used for lighter deicing operations (such as frost deicing) to limit the amount of fluid

C.
to clear contamination.
d.
e.
f.
used.
g. Proper training of e

5.12 Storage and Han

nptoyees o effectiveappticatiommethods andtechmiques:

Hling of Deicing and Anti-lcing Fluids

NOTE: The follwing ar¢ examples. Refer to AS6285 for definitive guidanace.

Storage, handling and

management of deicing/anti-icing fluids should comply (with all applica

standards, codes, and rfegulations.

All areas where deicin
containment. If there ar
of fluid.

SDS should be availab)|
tanks should have labe

5.12.1 Transportation

Deicing fluid and anti-ic
the fluid transfer operat
the deicing vehicles shq
where transfer of fluid g

p/anti-icing fluid is stored, transferred, or used should be equipped with
e drains that connect to outside drainage systems)they should be manage

ing identifying the contents affixed andWisible on the exterior of the tank(s).
bnd Transferring of Fluids

ng fluids are transported 6 the airport for on-site storage until operationally
on should be monitored by personnel trained in spill response. Transfer of fl
uld take place at a spills protected, designated fill site. Spill kits should be
ccurs, and where fluid is stored.

Areas designated for bdilk transfer of‘deicing/anti-icing fluid should have appropriate containment.

be constructed using im

5.12.2 Storage

permeable.materials.

Type I, 11, 1ll, and 1V fluid

ble national and local

appropriate secondary
1 to prevent the escape

e for employees handling fluids and accessible for emergency response personnel. ADF storage

required. All phases of
uid from bulk storage to
bvailable at all locations

deally, surfaces should

s should be stored in single or double wall storage tanks Underground tank

s should be double wall

construction. Aboveground tanks may be single or double wall construction. In single wall design, the tanks should be sited
in a containment system typically capable of holding 110% of the volume of the largest individual tank. This will allow
containment of a leak or spill and will facilitate fluid recovery.

Storage tanks should be made from glass reinforced plastic, fiberglass, stainless steel, or other materials as specified or
approved by the fluid manufacturer.

For enhanced protection, storage tanks should be fitted with high level alarms and auto shut offs to prevent overfilling.
Preferably, all transfer piping should be fitted with dry break couplings, or as a minimum a means to collect spilled fluids.

All storage tanks, permanent piping, and transport containers must be labeled in accordance with regulations in order to
avoid contamination and mishandling.
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The DDF operator is responsible for the proper handling and storage of these fluids.

NOTE: Check with the fluid manufacturer for information on mandatory testing of the fluids, to ensure fluid meets

specifications.
6. TRAINING

NOTE: Training progra

ms shall follow the guidelines and recommendations published in AS6286.

This section addresses site-specific training requirements; i.e., specific DDF communication equipment, facility equipment,

environmental equipme

6.1

nt, and electronic remote deicing management.

Training Course Content and Training Frequency

Personnel who have r
subjects:

a. The effects of conta
b. Aircraft deicing/anti
c. Aircraft checks/insp
d. The use of holdove
e. Communications pr
Recurrent training shou
and check/inspection p
and development inforr
operator should distrib
information circular sho
Deicing training instruct
6.2 Regulatory Comg

The course content sha
EASA,; or other regulatg

6.3 Training Program

sponsipilities within the operators ground ICIng program should receive

mination on critical surfaces.

ticing procedures.

ections and reporting procedures.

- timetables.

ocedures.

Id be given on an annual basis and should include a review of current deic
ocedures. Training should highlight changes in procedures and cover the |
nation on aircraft ground deicing operations. Prior to the commencement @
ute a ground deicing/anti-icing eperations information circular to all a
Lld review procedures and present any new information not covered in the a
ors should be re-qualified each year.

liance Requirements

| comply with regulatory requirements (e.g., 14 CFR 121.629, CARS 602.11
ry requirement, as applicable.

The training program f

raining in the following

ng/anti-icing operations
htest available research
f winter operations, the
fected personnel. The
hnual recurrent training.

, as applicable training;

around-nersonnel involved in the around deicina/anti-icina of aircraft shou
g g ) o )

d include:

a. Introduction to winter operations.

b. Winter operations planning and responsibilities.
c. Types of contamination.

d. Effects of ice and snow on aircraft.

e. Deicing/anti-icing fluids.

f. Deicing policies.

g. Personnel safety precautions.

h.

Aircraft-specific precautions and procedures.
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i. Deicing/anti-icing procedures.

k. Emergency procedures.

I.  Deicing equipment inspection/walk around.

m. Hold over times.

n. Deicing/anti-icing check/inspection.

0. Deicing/anti-icing records.

Standard communications.

p. Flightcrew reporting requirements.
g. Overnight aircraft handling.

r. Typel, Il, Ill, and I\ fluids.

s. Testing fluids.
t. Final examination.
6.4 Examinations

Records documenting 'Lh
examination requireme

6.5 Ground Personngl Training

e initial and annual recurrent training of ®ach person shall be maintaingd. Refer to AS6286 for
ts.

Ground personnel who|have responsibilities within thesoperator’'s ground icing operations progranj should, at a minimum,

receive:

a. Training on the effects of surface contanmjination.

b. Training in aircraft deicing/anti-icing procedures.

c. Training in aircraft ¢gheck/inspection procedures, which, if necessary, shall be aircraft specific
Ground personnel trained and qualified to apply deicing and anti-icing fluid, in accordance wi

not reqwre addltlonal tralnlng and quallflcatlon to delce and anti-ice similar aircraft operated by
#hthe current regulations.

approved program, do
another certificate holdé

h a certificate holder’s

However, specific tralnlng is needed for an operator S delcmg personnel to de|ce/ant| -ice aircraft with different configurations.

Practical hands-on training is required following classroom training, specifically when deicing in an engines-on operation.

7. DESIGNATED DEICING FACILITY (DDF) EMERGENCY ACTION PLANS

DDFs are situated in the maneuvering area of the airport. Safety and security operations in these areas are strictly regulated
by local authorities and other “on airport” stakeholders, as part of standard operation plans and/or emergency plans.

Examples of emergencies and abnormal situations may be fire (or fire related calamities) and adverse weather (snow,
storm, thunderstorms, etc.). Each situation may require a different approach and organization. Undertaking pre-season
roundtable discussions and exchange of information with all agencies involved in emergency response (e.g., airport
authority, fire department, medical response, police, etc.) is strongly recommended. Where possible, physical simulations

are recommended.
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7.1  Fire

The local procedures for alerting and activating fire and rescue services must be operationally tested to ensure that the
emergency services respond in a timely manner. This may require specific awareness and/or communication tools for the
staff working at the DDF, that are in addition to alarm methods used by pilots and ATC. Procedures to ensure adequate
emergency response to the aircraft in case of an emergency must be part of the operating instructions of the DDF. In all
cases, enough space for emergency vehicles to approach the aircraft being deiced must be maintained.

7.2 Adverse Weather Conditions

Special local procedures must be developed to cope with adverse weather conditions. These procedures may include
detailed snow removal plans for the DDF, taking into account the higher risk of ground collisions between aircraft and deicing

vehicles in the confined

space at the DDF .

In case of storms or thy
use of the DDF.

7.3 Communications-
7.3.1 Loss of Comml

In the event of a comn
designated safety zone

7.3.2 Aircraft Emerge

naerstorTs, boththeairportandthe facitity operator mmray devetop procedu

—Emergencies
nication Emergency Procedures—Vehicle Operators

hunication system failure, the driver will bring the vehigle back to the cle
area to positively clear the aircraft footprint area.

ncy Communications

In the event of an aircrafft emergency a flightcrew member will contact'the deicing coordinator or the

or the deicing operator/
on and off to immediatg
allow emergency vehicl

During an aircraft or grg
emergencies, The icen
identified in the followin

crew by VHF radio, the flightcrew will alsoiflash the nose wheel lights and/or
ly alert ground personnel. All ground pe&rsonnel will pull away from the aircr
es to approach and they will also standby ready to assist with passenger ey

und emergency standard terminology should be used to communicate spe

an, ground coordinators, deicing coordinator, and deicing operator/crew sh
j sections to avoid confusion.

rdinator and/or deicing coordinator verbally advise the PIC of an aircraft fir|

the PIC will determjine the ‘appropriate action to safeguard the passengers and crew. Durin

all edgines will be shut down. (For three-engine aircraft, the ground/deicer
2 engine shutdown on the aircraft, if required.)

es that stop or limit the

brance area or into the

primary deicing vehicle
any other exterior lights
aft to the safety zone to
acuation if required.

cific commands. During
ould use terms that are

hine when a problem with the aircraft (when identified by any flightcrew member) is deemed an

e (or other emergency),
J emergency response
coordinator will need to

a. The PIC will deterr
“aircraft emergency.
b. When a ground coq
deployment (ERD),
specify the number
C.

standby ready to assist with passenger evacuation, if required.

The followinng sections
7.3.2.1

a.

identify the responsibilities of each position.

Pilot-in-Command (PIC)

published frequency.

b. The PIC will then:

1. Flash the nose

wheel lights and/or other exterior lights on and off to alert the deicing crew.

2. Update the iceman with requirements/needs.

The deicing operator/crew will be notified by ground radio. Upon notification they will pull away from the aircraft and

The PIC is responsible for notification to the Iceman of an “aircraft emergency” via VHF radio on the appropriate
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7.3.2.2 Iceman

Upon natification by the PIC via VHF radio of an “aircraft emergency,” the iceman will:

AS6285.

governed by the local emergency plan.)

Keep in contact with the PIC for further needs or information.

Contact local station management and update.

Notify all ground coordinators/deicing coordinators of the “aircraft emergency” in accordance with the communication

Contact the appropriate emergency personnel. (Note that emergency contacts (fire, rescue, paramedic, etc.) are

N protocol as given in
b.

station-specific and
c.
d.
7.3.2.3 Ground Coo

The following procedurgs are to be followed upon notification of an “aircraft emergency.”

this aircraft.) The deicing operator/crew will pull their deicing vehicle away from the aircra

accordance with th¢ communication protocols given in/AS6285.

Upon verbal notification, or by the PIC flashing the nose wheel lights and/or other exterior ligh

Inator/beicing Loorainator

hcy,” the ground coordinator/deicing coordinator will notify the. iceéman and th
the communication protocols given in AS8285.

hergency is declared during the ERD process, all aircraft on the same rem
lengine aircraft the ground/deicer coordinator will need to specify the numbg

und coordinator will stand-by for instructions from the iceman.
ement of passengers to a designated aréa.

identified by ground personnel, the ground coordinator/deicing coordinat

ergency” is declared, the @round coordinator/deicing coordinator shall notif

s on and off to indicate
e deicing operator/crew

bte location will shut off
r 2 engine shutdown on
t into the safety zone.

br will notify the PIC in

all aircraft on the same

deicing facility via VHF radio to shut down engines (for three-engine aircraft, the ground/deicing coordinator will need

so that emergency |vehicles may approach. The deicing vehicle operators will stand by, and if
assist with passender evacuation.

> an “aircraft emerge
in accordance with
b. When an aircraft er
engines. (For three;
Additionally, the grdg
c. Coordinate the moy
d. If an aircraft fire is
e. When an “aircrafte
to specify the num
7324

The deicing operator/crew once'informed of an “aircraft emergency” will move the deicing vehicle
then be prepared to assist, if necessary, with passenger evacuation.

Deicing Operpator/Crew,

r 2 engine shutdown:on this aircraft, if required), and inform all deicing veh

cles to clear the aircraft
necessary be ready to

to the safety zone and

7.3.2.5

Ground Emergency Communications

In the event of a ground emergency, the ground coordinator/deicing coordinator will contact the flight deck crew by
interphone or by VHF radio (this may be relayed through the iceman) and advise the PIC of the nature of the ground
emergency. All ground personnel will be notified by VHF radio. Upon notification, they will pull away from the aircraft and
standby in the safety zone ready to assist with passenger evacuation if required.

a.

operators/crews, flightcrews or passengers, or the aircraft.

employees, flight-crew members, or passengers is not considered a ground emergency.

A ground emergency is defined as any problem with a deicing vehicle that affects the safety of ground crews, deicing

Equipment failure that affects the ground crews ability to deice/anti-ice the aircraft but poses no threat to ground
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7.3.2.5.1 Position Requirements
The following identifies the requirement of each position:

a. PIC: The PIC is responsible for evaluating if the declared “ground emergency” requires the declaration of an “aircraft
emergency.” The pilot will also determine if the situation requires evacuation of the aircraft.

b. Iceman: Upon notification by the ground/deicer via VHF radio of a “ground emergency,” the iceman will contact the
appropriate emergency personnel.

c. Emergency contact arrangements (with fire, rescue, paramedic, etc.) are station-specific and governed by the local
station emergency plan.

1. Keep in contact with the ground coordinator/deicing coordinator for further needs for information.

2. Contact local sfation management and update.

d. Ground/deicing codrdinator: Upon visual or verbal notification of a “ground emergencyy~the grqund coordinator/deicing
coordinator will:

1. Notify the PIC ih accordance with the communication protocol given in AS8285.
2. The declaratior] of a “ground emergency” for a specific aircraft number’requires that all dgicing vehicles assigned
to the specific gircraft number stop deicing/anti-icing. Additionally;.the ground coordinator|{deicing coordinator will

inform the lceman of the stated emergency.

3. During ERD on|three-engine aircraft, the ground coordinaterwill need to specify number 2 ¢ngine shutdown on the
aircraft, if required.

4. Notify the iceman and deicing operator/crew in aceordance with the communication protocpls in AS6285.

5. Additionally; if fhe PIC deems a passenger-gvacuation is required the ground coordinator{deicing coordinator will
co-ordinate the|movement of passengers(fo,a designated area.

e. Deicing operator/c:lﬁw: The deicing operator/crew once informed of a “ground emergency’| will move the deicing
vehicle(s) away frofn the aircraft to allow./emergency vehicles to approach and then, if required| provide assistance to:

1. Ground personpel needing assistance.

2. Passengers, if| passenger” evacuation occurs. The ground coordinator/deicing coordingtor will coordinate the
assistance provided ty the deicing operator/crew if a passenger evacuation occurs.

8. SNOW REMOVAL EROM APRON SURFACES

8.1 Overview

This section outlines how the facility is operated, who is responsible for the development, implementation and oversight of
the snow removal plan including who, what and how the plan is communicated.

Operation of the DDF requires a development of a plan for snow removal to ensure continued operation of the facility during
winter precipitation conditions.

Specific plans should be established prior to each deicing season for each area of operation.
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8.2 Surface Areas to be Considered for Snow Removal

8.2.1 DDF Surfaces

The surfaces for which the DDF is responsible need to be defined in terms of snow clearance, snow removal, and ice control
operations, Including but not limited to the DDF taxiway system, deicing facilities, the pink snow area, and DDF parking
areas.

8.2.2 DDF Taxiway System

Define and describe all taxiways that are the responsibility of the DDF.

8.2.3 Deicing Pads

Description of deicing Tds, deicing bays, and staging bays.
8.2.4 Pink Snow Are

A description and locatipn of the glycol contaminated snow area(s) should be given, including how |t is utilized. This should
include areas from whigh contaminated snow is to be collected, and included as part of’a glycol mifigation plan.

8.2.5 Vehicle Parking Areas

Parking areas include Qoth groundside and airside parking lots and include. entrances and sidewalks to ensure barrier free
access.

8.3 Snow Removal Responsibilities and Operations

The plan should includé a detailed description of areas of responsibility (DDF operator, airport authority, contractors), the
equipment to be utilized, the method of plan implementation, and a coordination and communicatigns plan.

8.3.1  Apron Storm Gfading

Categories of snow eyents, or storm grading, specific to apron surfaces should be establish¢d. These storm event
classifications determine what equipment types are required and in what quantities.

8.3.2 Deicing Facilitigs and Taxi-Lane ‘laspections and Monitoring

The DDF general manager, or hissdesignee, should conduct inspections of all DDF surfaces prior to any winter weather
activity and should conduct inspections of deicing facilities and taxi-lane surface conditions once snov begins to accumulate,
during snowfall, and after the.snow has finished. Areas that pose an immediate operational impact|should be reported and
given the highest priority for'snow clearing. All other conditions which require action, but that are not hecessarily of an urgent
nature should be report i i i

During rapidly changing winter conditions, the DDF general manager should provide ongoing verbal reports to airport
operations. Otherwise, a DDF report completed by the DDF general manager should note all inspections and winter event
operational activities and should be kept on file for availability to the airfield technical inspectors upon request.

8.3.3 Examples of Accumulation Classification

Class one: Trace to 5 cm of frozen precipitation.

Class two: 5 to 10 cm of frozen precipitation.

Class three: 10 cm or more of frozen precipitation.

NOTE: When freezing rain is forecast, ice control operations should begin on all apron surfaces in advance of, during, and

after an event. Ground surface accumulation of freezing rain is normally minimal, or at least less than 2 mm, as
prompt application of chemical deicing material melts the freezing rain upon impact with the treated surface.
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8.3.4  Priority Levels

Priorities, in terms of areas where snow removal operations should be focused, are assessed according to which areas are
being, or will be, utilized for deicing.

The Airfield maintenance technical inspector and the DDF general manager, or designee, should meet in advance of a
storm to discuss and determine the snow removal priorities and winter event operation for the impending event. After
priorities are determined and a specific plan devised, the plan shall be forwarded by the airfield maintenance technical
inspector to the airfield maintenance crew foreman. The DDF general manager, or designee, shall forward the plan to the
snow removal contractor if applicable.

Although winter event operations will typically be carried out on multiple surfaces concurrently, priority should be given to
the following areas if and when necessary, in order of importance:

1. DDF taxiways.
2. DDF entry/exit poinfs.

3. Deicing pad entry/gxit points.

4. Deicing facilities ingluding lead in lines in specific order.
5. Groundside parking area.

6. Airside parking area.
7. Pink snow area(s).
8. Deicing vehicle safety zones.

Other areas that are considered priorities but are not easily accessible and should be cleared mianually during all snow
activity include, but are |not limited to:

a. Pad filling stations.
b. Fresh glycol tank fgqrm area.

c. Diversion vaults anfl hatchways:
d. Sidewalks at entrar|ces.

e. Signs and light starldards.

f. Garage and warehouse doors.

Every attempt should be made to clear all areas simultaneously. However, maintaining surface safe conditions in all areas
is dependent on the severity of the precipitation. During heavier-than-normal periods of precipitation, fixed resources, in
terms of equipment and personnel, may not be sufficient or capable of covering all areas concurrently. Whenever priorities
shift as a result of weather conditions, the DDF general manager, or designee, should implement the priority levels for snow
clearance, snow removal, and ice control operations, in the agreed upon order, as indicated.
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8.4 Snow Removal Methods

8.4.1 High-Speed Method

Snow removal utilizing high-speed snow removal equipment is the preferred and most efficient method of snow removal.
Depending on the layout of the facility, this method can be used regardless of whether the entire facility is closed or a portion
of the facility is closed. It usually includes equipment with a plow and sweeper combination and a snow blower. The plows
push the snow towards the centre of the facility, creating windrows, some of which are immediately removed into waiting
dump trucks or removed by a “load-and-go” operation.

Expediting the removal of windrows in this manner is essential in making certain the facility is not closed any longer than
necessary. Other benefits in using this method are that there is no residual cleanup required and all safe zones remain clear

and clean in the event of a reverse flow operation. The same is not true of the “push-and-pile” method.

8.4.2 Push and Pile |

This method on DDF 9
vehicular traffic, where

84.3 Loadand Go M

This method of snow re
behind by the plows ar
truck for immediate tran

8.4.4 Half-Pad Methg

This method is employ
remains in operation. T

8.5 Communication H
Communication protocgd
potential of multiple sn
through one area of cor
8.6 Closing Deicing R
When closing deicing fz

or designee, should ng
operational. As the con

fethod

urfaces requires snow to be pushed into piles and into areas that ‘@re n
t is later removed.

ethod
moval is principally for picking up windrows left behindby snow removal p|
sport to the pink snow area.

d

nis method is dependant on facility layoGt.

rotocols

pw removal teams performing operations in nearby areas. All operations
hmand and control (cemmand center or snow desk).

acilities

cilities, either partially or entirely, to carry out snow removal operations, the

tify the_command center or snow desk as to which areas are closed anq
hmand-center/snow desk is in constant communication with multiple office

throughout a storm eve
completion of snow re

nt; they are able to advise any parties affected by these closures and/or

bt utilized by aircraft or

ows. Any windrows left

b picked up by a blower, which blows the snow accumulation directly into an accompanying dump

ed when there is heavy aircraft traffic. Half the pad is closed for snow cle¢arance while the other

Is are essential to ensureall'parties are aware of areas where operations @re occurring due to the

should be coordinated

DDF general manager,
the areas that remain
5, agencies, and teams
issue a NOTAM. Upon

manager, or designee,

should again contact the command center/snow desk to advise that the deicing facilities are open for operation.

8.7 Cleanup

At the conclusion of every storm event, a thorough cleanup is required. Depending on the time of day the precipitation
activity occurred and the duration of the winter storm, a final cleanup should be initiated by the DDF general manager, or
designee, or the airfield maintenance technical inspector. Included in the cleanup process is the removal of all residual ice
and compacted snow on the aprons.

Snow accumulations such as any windrows and/or snow piles left behind from earlier snow removal operations should be
removed immediately after each event as necessary. Cleanup should be arranged between the DDF general manager, or
designee, the airfield maintenance technical inspector, and the on-duty site supervisor of the snow removal contractor.
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9. SAFETY

9.1 General

Safety of personnel, aircraft, and equipment is the primary priority while operating on the DDF.

Pertinent national and local codes and standards should be respected.

Reference should be made to AS6285.

9.2 Deicing Vehicles

All deicing vehicles, and any other vehicle or equipment that operates on the DDF, should meet an agreed upon standard
for mechanical fitness and should be inspected on a regular schedule to ensure compliance (preventative maintenance

program).

The following safety eq

a. Open bucket: Four-

body harness. The
b. Closed bucket/seat
c. Open bucket—eye

spraying deicing/an
Recommended equipm
a. Respiratory protect

b. Protective clothing
deicing/anti-icing flu

All vehicles shall be ins
operable.

Confirmation should be

Prior to each season,
appropriate follow-up to

lipmentis mandatory in addition to locally mandated safety gear.

point body harness and lanyard. Deicing crew members working i’ an open
harness shall be connected, by a lanyard, to the proper connection point or

belt: Deicing team members working in an enclosed cabdmust wear the sez

and face protection: Deicing crew members sheuld wear a face shield
ti-icing fluid.

ent includes:
on: Respirators should be available as.required.

Deicing crew members should-wear protective gloves and clothing
ids.

pected on a daily basis when equipment is in use to ensure the safety eq

made that handheld and base station/truck cab radios are in working order

an inspection of each deicing vehicle/deicing equipment should be c¢
ensure-rectification of any deficiencies found during the inspection.

An annual check shoulg
support equipment co

equipment is placed in opera’uon

basket shall wear a full
the deicing vehicle.

tbelt.

br eye protection when

Wwhen spraying heated

uipment is in place and

on a daily basis.

bnducted, including an

nt with the local ground

| be scheduled for each delcmg vehicle and each piece of delcmg eqmpme

plece of deicing deicing

The deicing operator, prior to starting or moving a deicing vehicle, should perform a “walk around” check.

Availability of refractometers should be verified and each tester should be checked to ensure working order. Each
refractometer should be checked monthly during the deicing season. An appropriate supply of distilled or deionized water
should be made available in order for the operator to perform the required monthly refractometer check.

A weekly deicing vehicle/deicing equipment check should be performed and records retained for at least 6 months. An
adequate and current supply of aircraft weekly deicing vehicle/deicing equipment check forms should be on hand.

Confirm that a sufficient supply of deicing/anti-icing fluid is available and procedures are in place to re-order, as required.
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9.3 Aircraft Operators

All aircraft operators should ensure that the PIC is aware of all procedures and communication required for the operation of
the DDF. A pilot briefing document should be produced to facilitate this, with a method to distribute and communicate the
document.

9.4 Personnel

Personal protective equipment (PPE) including safety materials, equipment, devices, and clothing and safety restraining
devices are required to operate on the facility.

Personal duty times will meet the requirement of the local occupational health and safety regulations and the collective
agreements of the service providers.

9.5 DDF Operators
A management system|and procedures for accident prevention should be in place.

A process to investigatg and put in place corrective action in the event of an accident, incident or digcrepancy from the SOP
is required.

Internal and external sgfety audits should be performed to ensure compliance-and understanding ¢f all SOPs and training
requirements. The audifs should also include facility maintenance, and roles-and responsibility of the facility management.

10. EQUIPMENT
10.1 General Deicing Equipment

Ice, slush, snow, or frosf may be removed from aircraft surfaces-Using fluids, mechanical methods, glternative technologies,
or combinations thereof.

NOTE: Equipment utiliging alternative technologies may be used to accomplish the deicing/anti4jcing process, provided
that the requirements in AS6285 are followed.

NOTE: Pre-step procegs may be carried outsprior to deicing/anti-icing with ADF.

To reduce the quantity of glycol-based“deicing fluid that is needed, a pre-step process using [mechanical application
equipment, but no ADF|may be considered.

The pre-step process may be performed with various means (e.g., soft brooms, forced air, heat, hgated water, and heated
fluids with negative buffer freezing point). If the pre-step procedure is used, it is imperative that the subsequent deicing
process removes all fro}en contamination including the contamination that may have formed on suffaces and or in cavities
due to the pre-step process

10.2 Equipment Maintenance

A preventive maintenance program should be established to ensure that equipment consistently operates to its design
specification.

10.2.1 Equipment Cleaning

To prevent fluid contamination, application equipment shall be clean before being initially filled with deicing/anti-icing fluid.
Recommendations concerning fluid handling and storage equipment are given in AS6285.

10.2.2 Concentration Checks

Fluids or fluid/water mixture samples shall be taken on a daily basis when the equipment is in use. Procedures to perform
concentration checks shall be established following the guidelines in AS6285.
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