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Surface Condition Assessment
and Report Transmission

« EASA RuUuFAB Team Objectives

* I|dentify Knowledge gaps
* Focus — Global Applicability

 Summary of Findings and Recommendations
a) Runway Condition Assessment
(parameter observation & measurement)
b) Condition Reporting
c) Condition measurement technologies
d) Friction-related information.
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‘External’ Initiatives - ICAO-FTF
Hypothesizing Two harmonized sets of definitions

One set for Rls to identify the The other set for evaluating
different contaminants and aircraft performance

deposits, and significant changes
thereof

|dentifiable under operational
conditions

Physical parameter definitions.

ot

Wet Snhow

Bonded to a Specific Gravityi
surface | of .8 |
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Taxonomies & Definitions

Frozen Contaminants

Finding: Clear direction
required

Recommendations

* One label, two
applications

 Existing definitions
combined with
pragmatism.
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Term Relevance for AQ Recognizable Characteristics
Performance
Slush Assumed SG: .85 Water-saturated snow with a heel-and-toe slapdown
(source: EASA | motion against the ground will be displaced with a
CS25.1583) splatter (source: ICAQ)
Frost Higher friction A condition where ice crystals formed from air bern
than Ice (source: | moisture condense on a surface whose temperature
RuUFAB Project | below zero. Frost differs from ice in that the fros
Team) crystals grow independently and, therefore, havmee
granular texture (source: Transport Canada)
Loose Assumed SG: .34 Sometime called ‘Dry’ snow. Snow which can be
Snow (source: ICAO) | blown if loose or, if compacted by hand, will fafhart
upon release (source: ICAO & EASA CS25.1583).
Snow that is not bonded to the AMS and will compag
under vehicular traffic (source: RUFAB Project T@am
Wet Assumed SG: .5 | Snow that will stick together when compressed hilit W
Snow (source: EASA | not readily allow water to flow from it when squeez
CS25.1583) (source: EASA CS25.1583)
Compact | Assumed SG: .8 | Snow which has been compressed and will not coray
Snow (source RUFAB | further under vehicular traffic or aircraft wheeds,
Project Team) representative operating pressures and loadingscEssi
EASA CS25.1583 & RUFAB Project Team)
Ice Lower friction A frozen liquid with a continuous surface and intda
than Frost the term “black ice” and the condition where conipdc
(source: RUFAB | snow transitions to a polished surface with thesdgrof
Project Team) ice (sources: Transport Canada & EASA CS25.1583
Non-Frozen Contaminants
Damp n/a A surface is Damp when it is non-reflex@wnd
moisture is present (source: Transport Canada &
RuUFAB Project Team)
Wet Liquid depth no | A Wet surface has liquid present and is reflective
more than 3mm | (Source: EASA CS25.1583 & RuFAB Project Team)
Standing | Liquid depth Sometimes called ‘Flooded’. Includes localized an
Water greater than 3mm continuous surface coverage, whether during

(source: EASA

CS25.1583)

precipitation or not (source: RUFAB Team)
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EASA RUuFAB Project Team Observations
Missing Definitions
«Additional work needed to account
for:
— Sand
— Sand on other contaminants

— First application and Residual Ice
control chemicals

— Layered contaminants
— Rubber build-up

— Infrequent frozen materials such as
frozen airborne industrial residues

— Unclassified (etc.). Knowledge
gap
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Lack of operational friction measurement?

e Without it how will we discern ‘black’ ice ?

Black ice on runway at Black ice under trace of loose
Sandspit Airport, BC, snow at Stephenville Airport
Canada, Nov. 2005 NF, Canada Jan. 2010.
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EASA RuFAB Project Team Recommendations
Practical Contaminant Definition

pragmatism

* ‘Frost’ has a different impact
compared to Ice

Loose
Snow

Assumed SG: .34
(source: ICAO)

Sometime called ‘Dry’ snow. Snow which can be
blown if loose or, if compacted by hand, will falbart
upon release (source: ICAO & EASA CS25.1583).
Snow that is not bonded to the AMS and will compad

—

* RIs can recognise Loose snow
but cannot measure ‘dryness
(SG)

 ‘Damp’ should be defined so
that it is not confused with ‘Wet’

— RIs can discern reflective from
non-reflective.

/rr;,p
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EASA RuFAB Project Team Recommendations
Runway Condition Assessment  (cont.)

. Human factors and the availability of runway occupancy time have a
significant influence on the reliability and accura cy of condition
reports

 Regulators should assist airports in mitigating the influence of human factors on

the accuracy of condition reports. Knowledge gap

=Visibility of the surface conditions =Per ception of personal safety
oVisual field of range oProximity of aircraft
oAmbient visibility / oProximity of maintenance vehicles
=precipitation \ \@«'// oSurfacetraction
=illumination of the surfaceat night ™ __ i ovehicle condition
=fog/freezing fog =Distractions
oDepth perception oUHF/cedllular communications
oContaminant feature contrast i’: oMonitoring of VHF aeronautical traffic
=[_ow light reducing shadows b oOperation of friction measurement  equipment
=Bright sunlight creating glare =\ oVehicleand or equipment malfunction
=Contaminant reflectivity Nl Y { 0FOD
ereduced for ‘black’ ice @ " 3

oBird or wildlife activity
*Refraction in frost oEdge light and centr eline lighting condition

oEyesight =Training
=\/ehicle speed =sExperience
=Proximity to contaminant =Fatigue

oSingle or ‘up & back’ runway inspection path =Contaminant definitions
=Per ception of urgency =Reporting format

OATC or supervisory time constraints
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EASA RUuFAB Project Team Recommendation
Runway Condition Assessment  (cont.)

Insufficient Runway Inspection

O
Access : \g@?“
* Regulators should provide direction to M
air navigation service providers and | .‘@7
airports to ensure adequate runway . 5
access and occupancy time for o .
completion of runway condition

Inspections

Clear direction is required.

s
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EASA RUuFAB Project Team Recommendation
Runway Condition Assessment  (cont.)

Re-inspect the runway upon significant change

 When the RI reasonably suspects that one or more of the following
parameters has been exceeded:

M easur able Par ameter Estimated Changein Condition
a. Maintained path width >+ 3m
b. Offset of the maintained patt> + 3m
from the centerline (if any)
c. Contaminant type Reclassification201.0% of reportable path
surface
d. Contaminant depth >+ 10%
e. Contaminant location > + 100m for> 25% of contaminant deposition
f.  Contaminant spread >+ 10%
g. Friction measurement >+ .05 of measurement scale (4, g, CRFI, etq.)

Clear direction is required.

i$
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EASA RUFAB Project Team Recommendations
Runway Status

To maintain or not to maintain
— that is the Policy question
e Should runways be closed for

maintenance when contaminant
thresholds are reached?

or

« Should airports report the conditions
and pilots make informed
landing/takeoff decisions?

Clear direction is
required.

=
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EASA RuUFAB Project Team Finding
Runway Condition Reporting

*&"%$H@ happens year-round

\Winter

Regulated requirements
Formal airport reporting procedures

Summer
No regulated requirements
No formal airport procedures

=
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San Palo Brazil

Clear direction is
required.
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EASA RuFAB Project Team Finding

Runway Info ------ to ------ -> Pilots

* Airports are not fully aware of air carriers’ and
pilots’ requirements for surface condition
information

o Airports exercise caution and often provide
overly detailed condition reports

* Results:
— Inconsistency in reporting
— Information ‘bottle jams’

« Current regulations and guidance lack
sufficient detail for unambiguous interpretation

Clear direction is required.

“w BMT Fleet Technology

Knowledge gap

Knowledge gap
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EASA RUFAB Project Team Recommendations
Runway Condition Assessment

e Current runway surface condition assessment
and reporting processes should be updated

 Direction and advice should be provided to airports regarding .
interpretation and accuracy in assessing contaminant criteria <5

 Input into runway condition assessment processes should be

sought from the aviation community
Knowledge gap

 There should be formal review and update by committee of
condition assessment and reporting requirements

* An independent person or group should be appointed to act
as facilitator for the committee work to ensure that all required
technical inputs are provided. u

s
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EASA RUFAB Project Team Recommendations
Runway Condition Reporting (cont.)

 Regulatory requirements are needed:

F z
s

Contaminant definitions

AMS assessment frequency

\ ‘I
— Inspection intervals @?@
— Report availability X

— Significant condition change

— Cancelling out-of-date condition reports

Runway Inspector qualifications — only qualified staff should
Inspect runways

Estimating techniques for reportable conditions.

“w BMT Fleet Technology
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EASA RUFAB Project Team Recommendations
Runway Condition Reporting (cont.)

 Regulatory requirements are needed:

— RI Training and testing \ &
S5
— Standards for subjects, training records, requalification, etc. S

— Auditing of airports’ internal runway inspection instructions and
procedures

— Establish a Working Group of RI Trainers

— Multi-nation representation s QA
L <0

— Develop guidelines el Q) -/(C)j
TR

— Formalize a uniform training approach. e e

s
“w BMT Fleet Technology
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EASA RuFAB Project Team Findings
Runway Condition Reporting _ (cont.)

There is inconsistency in direction to airports reg arding (details
provided in Report):

Frequency

Scheduling

Accuracy

Criteria for issuing new reports

Condition parameters

e Contaminant location terminology
 Measurement uniformity
 ‘Remaining’ contaminants

e Contaminant distribution terminology

 Layered contaminant reporting requirements

Clear direction is required.

‘s BMT Fleet Technology
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EASA RuFAB Project Team Finding
Runway Condition Reporting (cont.)

Current ICAO SNOWTAM format
needs clarifying and revision

Information is insufficient and
amendment Is required

Examples:

«Condition definitions are ambiguous an
do not match those used elsewher

*Rime
*Rolling snow
*Frozen ruts or ridges

*Absence of Snowbank (windrow)
longitudinal position reporting

«Contaminant layering is not addressed.

7;.%\
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inforration, e.g. sanding, de-icing))

{PRIORITY (ADDRESSES) <=
(COM INDICATOR) =
heading)  "(DATE AND TIME (ORIGINATOR'S <=
OF FILING) INDICATOR) -
(Abbreviated (SWAA*" SERIAL NUMBER) (LOGATION INDICATOR) DATE/TIME OF OBSERVATION (OPTIONAL GROUP)
heading) . . =
s |w [ L1 I B N O B =T
SNOWTAM l {Serial number) —p |
(AERODROME LOCATION INDICATORY) A) R
(DATEATIME OF OBSERVATION (Time of completion of measurement in UTC)) B) e
(RUNWAY DESIGNATORS) <) e
(CLEARED RUNWAY LENGTH, IF LESS THAN PUBLISHED LENGTH (m}} D) ———p
(CLEARED RUNWAY WIDTH, IF LESS THAN PUBLISHED WIDTH (m; if offset left or right ) »
of centre line add "L" or "R"))
{DEPGSITS OVER TOTAL RUN F)
(Observed on g eshold having the lower runway designation
CLEAR AND DRY
— DAMP
-~ WET or water patches
-~ RIME OR FROST COVERED (depth normally less than 1 r\m)
— DRY SNOW
— WET SNOW
— SLUSH
~ ICE
— COMPACTED OR ROLLED SNOW
9 ROZEN RUTS OR RIDGES) —
{MEAN DEPTH (mm) FOR EACH THIRD OF TOTAL RUNWAY tENGTH} G) e
{FRICTION MEASUREMENTS ON EACH THIRD OF RUNWAY AND FRICTION- H)
MEASURING DEVICE
MEASURED OR CALCULATED
COEFFICIENT or ESTIMATED SURFACE FRICTION
0.40 and above GOOD — 5
0.3910 0.36 MEDIUM/GOOD - 4
0.35100.30 MEDIUM — 3
0.29100.26 MEDIUM/POOR —_—2
0.25 and below P — 1
9~ unreliable UNRELIABLE — 9
{When quoting a measured coeﬂ:ment  use the obse/ved two figures, followed by the abbreviation
of the friction- W LiSe % ——
[CAL SNOWBANKS (if present, insert he/ghr {em)/distance from the edge of runway {m, 0 »
foliowed by L7, “R” or “LR" if applicable})
Y LIGHTS (if obscured, insert “YES” foliowed by ‘L7, “R" or both "LR” W}_/ ‘1K P
@RTHER CLEARANCE (/f planned, inserl length (rm)/width {m) to be cleared or if to N
full dimensions, insert “TOTAL}} L
{FURTHER CLEARANCE EXPECTED TO BE COMPLETED BY . .. (UTC)) M) —b
{TAXIWAY (If no appropriate taxiway is avaitable, insert "NO")} N) —p
{TAXIWAY SNOWBANKS (If more than 60 cm, insert “YES" followed by distance apart, m)) P) e
(APRON (If unusable, insert “NO”)) R) —_—
(NEXT PLANNED OBSERVATION/MEASUREMENT 1S FORY) (month/day/hour in UTC} Sy —_—
(PLAIN LANGUAGE REMARKS (Inciuding contaminant coverage and other operationally significant ) Y=

NOTES: 1. *Enter ICAQ nationality letters as given in ICAQ Doc 7310, Part 2.
2. information on other runways, repeat from C to P.

3. Words in brackets ( ) not be transmitted.

SIGNATURE OF ORIGINATOR (not for transmission)

Figure 6-1. SNOWTAM format
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EASA RuFAB Project Team Finding ( Collaboration )
Runway Condition Reporting

1. Inconsistency in ICAO
documentation

a) Annex 6 does not cross-
reference definitions in Annex
14, Volume 1, Annex 15, and
the Airport Services Manual

1. Contaminated runway
2. Contaminants

b) Annex 15 and other documents
re. “Contaminated runway”
threshold limits.

s
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6-2 Airport Services Manuai
(PRIORITY ‘ (ADDRESSES) <=
COM NDICATOR)
heading]  ["ioATE AND TIME (ORIGINATOR'S ez
GF FILING) INDIGATORY -
{Abbreviated (SWAA® SERIAL NUMBER) (LOCATION INDICATOR} DATEMIME OF OBSERVATION {OPTIONAL GROUP)
heading) .
s wl- [l L 1] [ I T O Y O O
ENOWTAM l {Serial number) — ‘
(AERGDROME LOGATION INDICATOR) A) i
(DATE/TIME OF QBSERVATION (Time of completion of measurement in UTC)) By R
(RUNWAY DESIGNATORS) C) —
(CLEARED RUNWAY LENGTH, IF LESS THAM PUBLISHED LENGTH (i) D) —p
(CLEARED RUNWAY WIDTH IF LESS THAN PUBLISHED WIDTH (m; if offset left ar right »
of centre fing add "L or 'R")) K E
{DEPOSITS OVER TOTAL RUNWAY LENGTH F}
{ng:n}ed on each third of the runway, starting from threshold having the lower renway designation
umber)
NIL — CLEAR AND DRY
1 — DAM
2 — WET or waler patches
3 - RIME CRFROST COVERED (depth normally less than 1 mm)
4 - DRY SNOW
5 — WET SNOW
6 — SLusH
i ggMPACTED OR ROLLED SNOW
8 —
9 — FROZEN RUTS OR RIDGES) e
{MEAN DEPTH (mmy) FOR EACH THIRD OF TOTAL RUNWAY LENGTH) G) e
FRICTION MEASUREMENTS ON EACH THIRD OF RUNWAY AND FRICTION- ]
EASURING DEVICE
MEASURED OR CALCULATED
COEFFICIENT or ESTIMATED SURFACE FRICTION
.40 and above GOOD — 5
03910 0.36 MEDIUM/GOOD — 4
0350 0.30 MEDIUM — 3
02910 0.26 MEDIUM/POOR — 2
.26 and below P — 1
9 — unreliable UNRELIABLE -9
(When quoting a measured coeflicient, use the observed two ligures, folfowed by the abbreviation
of the frction-measuring device used. When quoling an estimale, use single dignf) -_—
{CRITICAL SNOWBANKS (If present, insert height {cm)/distance irom the edge of runway {m)
followed by “L", “R" or "LA” il applicable]) o —
{RUNWAY LIGHTS (if obscured, insert “YES™ foilowed by ‘L, “R" or boih "LR” if appiicabie)) | K —
(FURTHER CLEARANGE (W planned, fnserl fength (mjwidll {m} to be cleared or if fo »
fulf dimensions, insert "TOTAL}) Y
(FURTHER CLEARANCE EXPECTED TO BE COMPLETED BY ... (UTC)y M) R
(TAXIWAY {If no appropriate taxiway is available, insert N0} N} —_—
(TAXIWAY SNOWBANKS (Ii more ihan 80 em, ingert "YES” foliowed by distance apart, mj) P e
(APRON (17 unusabie, inser! “NO™) B
(NEXT PLANNED OBSERVATION/MEASUREMENT 1S FOR) (month/idaythour in UTC} &) e
(PLAIN LANGUAGE REMARKS [ ing and oifier op T <=
wiormalion, e.g. sanding, de-icing)) ) )=
NOTES: 1. *Enter ICAD nationality Iettars as given in ICAO Doe 7910, Pant 2
2. Information on olher runways, repeat from ©
3. Words in brackats { ) not bo fransmitted.

SIGNATURE OF ORIGINATOR (net for transmissfon)

19



f 7
VLS

EASA RUFAB Project Team Finding
Runway Condition Reporting

Requirement : Report essential
conditions

- Maintained path width

- Offset (if any) of
maintained path

Contaminant type

- Contaminant depth

- Contaminant location

- Contaminant distribution
- Maintenance status

- Friction / Braking Action (if available).

7 BMT Fleet Technology
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| movresses)

AND TIE
I3}

T
LIN INDICATE

SWAA SERIAL HUMBER]

el nuiner)

TION INDICATOR)

VATION (Fine: of sompietion of measurament in U )
=
SHED LENGTH )} o) ——b
NPUBLIHED WIDTH et o it o y B
DEPCSITS OVER TOTAL FUNTAY | ) -~ } ' T
(Cpserved 1 i oF e rune o o ’
% EART AND DItY
T — DAMP i
WET or wzler pals 5
3 e RIME CR FROST COged i foss than ¥ o) . =
4 -- DAY SHOW
5 — WETSNOW
6 — SLusi
7 L
8 GompacTED o AcllLel
9 — FROZEN RUTS OR RIDGE —
(MEAN DEFTH (ma) FOR EACH THIRD OF TOTAL FUNWIAY LENGTIH) @ —
{FRICTION MEASUREMENTS ON EACH THERD OF RUNWAY AND FRICTION- H)
MEASLURING DEVCH
MEASURED OR CALC
COEFFICEED or  CSTIMATED SURFACE FRICTION
0.40 and above 300D
03310036 MEOIUM/BO0D
MEDIUM
MEDIUMPODR
POD
unreliab HAELIABLE
(When quoting s mezsured coetic a ligures, foliowed by ihs al
¥ the Ing Gt st singie ok} —
(CRITICAL € G e of cunway (i,
GATIEAL B o the edze of rumwy (1) N
(RUNWAY LIGHTS (if obscured, inse:t “YES” followed by ‘17, ‘A" o boih “LR" f appiicatie) —
(FLIRTHER CLEARANGE @ phanned. (rrijéwiditts (i} to e cleared or N
il dirnensions, nsert "TOTAL;) ! ’ L d
{FURTHER CLEARGNCE EXPECTED TO BE COMRLETED BY . m Y
TAXIWAY (I r0 appropriate Laxinay Js avalable, inssit 'NOY) 5] —_—
(TAXIVUAY SNOVWBANKS (1 mosC #1as 60 cm, inset “YES” followsd by distance ) P—
(APRON (If unusabic, iusart 'O A}
(NEXT PLANNED OSSLAVATIONMEASUREMENT I8 FOR) (monthidaymour in UTG) & —_—
contaminant coverage and eihier operalionally sigaiicant b ye=
1 "Enter ICAO nationality letars a5 given in S o
2. information on aine e, repea fam
51 Words in brackots : i
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EASA RUFAB Project Team Recommendations
Runway Condition Reporting

3. Revise and Harmonize
ICAO SNOWTAM format

A.

B.

vy

o
ny
[ \.
o

it
I

Change CLEARED’ to MAINTAINED

(D&E)

Report maintained path off-set (if
any) (E)

Change L/R to magnetic headings
(E&J)

Facilitate reporting of contaminants
over each third (F)

Update contaminant definitions (F)

Update friction/braking action
reporting requirements (H)

Facilitate reporting of snowbank
locations (J&H)

Update guidance on reporting
layered contaminants

Update overall reporting guidance.

BMT Fleet Technology

G6-2 Airport Services Menal
(PRICRITY ‘ {ADDRESSES) =
(COM INDICATOR)
heading)  {LATE AND TIME (CRIGINATOR S <=
OF FILING) INDICATCR) -
[Abbreviated (SWAA" SERIAL NUMBER) (LOCATION INDICATOR) DATETIVE OF OBSERVATION {OPTIONAL GROUP)
heading) o] =
slwlefo L B ] [ T O A =
SNOWTAM J {Serial number) —— ‘
(AERODROME LOCATION INRICATOR) A —
(DATE/TIME OF QBSERVATION (Time of completion of measurement in UTC)) By —
(RUNWAY DESIGNATORS) o] —®
(CLEARED RUNWAY LENGTH, IF LESS THAN PUBLISHED LENGTH fmj) 5] —
(CLEARED RUNWAY WIDTH, IF LESS THAN PUBLISHED WIDTH {my; [f ofiset lefi ar right »
of centre fing add " or "R')) 9 E
{DEPOSITS OVER TOTAL RUNWAY LENGTH F}
{ngsber\fa on each third of the runway, starting from threshold having ihe lower nmway dasignation
it
NIL — CLEP;\DR AND DRY
1
2 — WET or waler patches
3 — RIME CR FROST COVERED (depifi normally iess than 1 mm)
4 -— DRY SNOW
5 — WETSNOW
6 — SLUSH
T e ICE
8 OMPACTED OR ROLLED SNOW
9 FROZEN RUTS OR RIDGES) —
{MEAN DEPTH ¢mm} FOR EAGH THIRD OF TOTAL RUNWAY LENGTH) a) e
FRICTION MEASUREMENTS ON EACH THIRD OF RUNWAY AND FRICTION- )
EASURING DEVICE
MEASURED OR CALCULATED
COEFFICIENT or ESTIMATED SURFACE FRICTION
040 and above GO0D — 5
0.39100.36 MEDIUM/GOOD -4
0.35t00.30 MEDIUM — 3
0.20t00.26 MEDIUM/POOR -2
0.26 and below POOR — 1
9 — unreliable UNRELIBLE -8
{When quoling a measured coefficient, use the observed two figures, followed by the abbreviation
of tha fnction-measuring davice used. When quoling an estimale, use single digit)} —_—
(CRITICAL SNOWBANKS (I present, insert height (crmj/distance from the edge of runway {m)
foltowed by “L', “R" or 'LA” fl appiicabiss) e 4 U —
(RUNWAY LIGHTS (If obscured, insert "YES” followed by ‘L, "R" or both "LR” if applicablej) 1K —
(FURTHER CLEARANCE (W planned, insert length (mwidih {m) to be dleared or if lo >
ult dimensions, insert "TOTAL}) b
{FURTHER CLEARANCE EXPECTED TO BE COMPLETED BY ... {UTC)) My —_—
(TAXIWAY {f no appropriate taxiway is available, insert 'WO")) N e
CTAXIWAY SNOWBANKS (I more than 60 om, insert “YES” followed by disiance apart, m}) ) —
(APRON {f unusabie, insert “NG')) f) —
(NEXT PLANNED OBSERVATIONMMEASUREMENT £S5 FOR) (month/dayrhour in UTC} 8 ——
(PLAIN LANGUAGE REMARKS (Including contaminant coverage and other operalionally significan! T <=
tiormation, e.g. sanding, de-icing)) i )€=
NOTES: 1. *Enter ICAQ nationality leiters as given in ICAC Doc 7910, Parl 2
2. Information on athar funways, repeat from G lo P.
5. Words in bracksts { ) not be iransmitted.

SIGNATURE OF ORIGINATOR (not for transmission)
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EASA RuFAB Project Team Observation
Runway Condition Information Transmission

Precious time Is consumed In
distributing runway condition
Information reports

— RIs send voice report, written report,

or computerized condition report to
ATC

— ATC transposes reports into NOTAM
format

— ANS distributes NOTAM over ATIS,
internet, etc..

s
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EASA RUuFAB Project Team Recommendations
Runway Condition Information Transmission

The impact on flight operations and performance of the
Norwegian (and Swedish trialed) Rl computerized NOT AM
transmission process should be assessed

—  Positive results should be followed up with formal procedural standards
and regulatory commentary to encourage similar initiatives

AVINOR system
by default, the State-of-the-Art

‘% BMT Fleet Technology
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EASA RuFAB Project Team Observation
Runway Condition Determination

e Current condition reports contain (with very few ex ceptions) only
estimated contaminant parameter values
Exception — friction measurements (now being deempha sised)

- Maintained path width — estimated to nearest 6m or 12m

- Contaminant depths
- measured with ruler
- compared with known thickness
- estimated

- Contaminant location — subjective description
- scattered, covered, etc.
- general distance to runway feature

- Contaminant distribution
- estimation to nearest 20%.

W
w7 BMT Fleet Technology
24



EASA RuFAB Project Team Observation
Runway Condition Measurement Technology

e TALPA-ARC & ICAO-FTF place more emphasis on
contaminant parameter reporting

 Measuring contaminant parameters will enhance accur acy
and reliability of reports

 Measurements will supplement, not replace observati ons

VS.

Progress requires moving from subjective assessment to objective measurement.

@
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EASA RuFAB Project Team Findings
Runway Condition Measurement Technology (cont.)

* No ‘Common Off The Shelf’ instrumentation available

» Extensive R & D in aviation and roadway conditions  ensing with
positive results

ALASCA Layered laser

- Inspection vehicle scanner assessed in the
IST (Finland)
mounted FRICTI@N Project
Vaisala DSC111

(Spectro sensor)
evaluated for Ontario

- Imbedded or near runway Ministry of

Transportation

Forward-Looking

- Aircraft mounted. Interferometer

development
sponsored by NASA

pres

2
< BMT Fleet Technology
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EASA RuFAB Project Team Observation
Runway Condition Measurement Technology

(cont.)

Various Technologies have been examined (details in Report)

BMT Fleet Technology

Possible Condition Sensing

Contaminant Depth is Least Addressed

Maintained| Contamina| Contamina | Contamina
Path Width| ntType | ntLocation| ntDepth
Spectral analysis imaging (SPAR) Yes Yes Yes
Near infrared imaging Yes Yes Yes
(Vaisala DSC111)
Infrared temperature sensing (Vaisala Yes Yes
DST111)
Lateral laser scanning (IST Yes Yes Yes Yes
ALASCA)
Vehicle mounted radar (IST or Yes Yes
similar)
Differential GPS (COTS) Yes
Stereo polarization imaging (IST Yes Yes Yes
Road Eye sensor or similar)
Contaminant Impact energy Yes Yes
measurement (Vestabill modified Mui-
meter)
Forward Looking Interferometer Yes Yes Yes
(NASA/Georgia Tech/Hampton
University)
Laser Depth Profiling Yes

(SnowMetrix)

27



EASA RUuFAB Project Team Recommendations
Runway Condition Measurement Technology

Equipment and technology  which can identify and quantify contaminants
should be fostered

e  The aviation community should work closely together to identify
measurement requirements (details provided in Report)

. Direct sensor data or values derived through analysis of sensed data should
provide values with minimum accuracies (details provided in Report)

A committee should be established _to develop a performance _
specification for a device(s) or technolog(ies)y that would meet operational
runway surface condition reporting requirements

. Development of surface contaminant condition measurement technologies
should be encouraged and where appropriate, fostered and evaluated
(applies to technologies referenced in the Report and others).

s
w7 BMT Fleet Technology
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Take-off & Landing Performance (TaLP) Information S  ourcing

Aircraft Manufacturers Correlated friction

Accurate contaminant

determine aircraft TaLP measurement equipment | ' measurement
characteristics for all conditions ' for all conditions | | equipment
h ________
Aircraft Manufacturers Runway Inspectors trained to :
provide TaLP [data to air : measure/estimate contaminant characteristics :

carriers

Runway Inspector assesses
runway conditions

Air Carriefs instruct : I PiREPs supplement RCRs I
Pilots on TaLP

procedures : . e _ :
Air Navigation Services published
NOTAMSs and voice advisories
Pilots determine_best
TalLP procedure | Safer Take-offs and Landings |
G
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Not Regulated

TaLP Information Sourcing

Not Regulated

Aircraft Manufacturers r Correlated friction | ! Accurate contaminant b
determine aircraft TaLP measurement equipment | ' measurement
characteristics for all conditions L for all conditions | | equipment
Not Regulated AR RRRRRIUN WO A Nt Regulated
Aircraft Manufacturers : Runway Inspectors, trained to :
provide TaLP data to air measure/estimate contaminant characteristics
carrigrs Not Regulated
NotRequlated, | | . ....ceeeee RUITEEY) '”Speci)f” aSSEesses
: Air Carriers evelop TaLP runway co d|t|on$
procedures for : Y A, ..Not Regulated
= contaminated runways : Airports quickly reportontaminant :
FEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEN E CharaCterIStICS and iCtlon to ANS E
Not’FS?g.ql.a.th .............. . AEEEEEEEEEEEEEEEEEEEEEEpAENEEEEEEEEEEEEEER ..N‘Ot Regulated
Air Carriefs instruct = I

Pilots oh TaLP
procedures

I PIREPs stpplement RCRs

Air Navigation Services published
NOTAMSs and voice advisories

Pilots deter%

TaLP procedure

=
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Runway Surface Condition Assessment
and Report Transmission

Any Questions?

Thank you!
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