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A Key Term: Certification basis (CB)
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Structure of the rules & provisions

Reg. 216/2008

Essential requirements (Va & VDb)

Binding
Acceptable Means of Compliance
& Guidance material to IR
ED Decision 2014/012/R, App 6 Mar 2014 Non-binding

EASA

Certification Specifications
& Guidance Material to aerodrome design
Book 1 & 2
v ED Decision 2014/012/R, App 6 Mar 2014
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Flexibility: Certification Basis

How do the EASA rules work?
in a world in which.....

“if you know one airport, you know one airport!”
(unknown)




- |Flexibility: Certification Basis

ertification Basis
(CB)

For existing deviations only:
Additional option of acceptance via

IRs =

CSs =

ELOS=

AMC=

Implementing
Rules

Certification
Specifications
Equivalent
Level of
Safety

Special
Condition

Guidance
Material

Acceptable
Means of
Compliance




CB — deviation elements

Equivalent level of safety (ELOS)

(see ADR.AR.C.020)

Part of the CB

Can apply to any deviation from the relevant CS;

Only when CAA accepts the possibility to demonstrate ELOS;
Applicant must undertake Safety assessment;

Applicant has to demonstrate ELOS;

ELOS must be documented;

When accepted by the CAA would not be linked to conditions.




CB — deviation elements

Special condition (SC)
(see ADR.AR.C.025)

Part of the CB

. Canonly be prescribed by Competent Authority

. When the CS is inappropriate or inadequate because:

o CS cannot be met due to physical, topographical or similar limitations
related to the location of the aerodrome;

o the aerodrome has novel or unusual design features; or
o experience from the operation of that aerodrome or other aerodromes
having similar design features has shown that safety may be
endangered.
. Technical specifications, limitations, procedures to ensure compliance

with the Essential Requirements




CB — deviation elements

Deviation Acceptance and Action Document
(DAAD) (see Art.6)

. Until end 2014 CAA may issue DAAD;

. Only a possibility for CAA if ELOS or Special Condition impossible;
« Only for Pre-existing deviation/s (pre-2014)

. Safety assessment to be done;

. Regular review needed;

. Competent Authority specifies the period of acceptance;

. Part of the Certificate and NOT part of the CB;

. Competent Authority compiles the evidence.




. Certification basis (CB)

Chapter D - Taxiways

Flesse com piete the table below |IMENSons in metres)

Taxiway Designator Code Width Strip Width j .
€5 ADR-DSN. Certification Specification [C§) o inet |

D.240 Taxiways general Choose an item.
D.245 Width of taxiways Choose an itam. |
D.250 Taxiway curves tam
D.25 Junction and intersection of taxiways » tem.
0260 Taxiway minimum separation distance X tem.
D265 Longitudinal slopes on taxiways Choose an item.
D.2T0 Longitudinal slope changes on taxiways » tem.
D.275 Sight distance of taxiways Choose anitam.
D280 Transverse slopes on taxiways Choose an item.
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Example 1: RESA




.| RESA — EASA CS

CS ADR-DSN.C.210 Runway End Safety Areas

(a)

(b)

CS ADR-DSN.C.215 Dimensions of runway end
safety areas

The safety objective of the runway end safety area (RESA) is to minimise risks
to aircraft and their occupants when an aeroplane overruns or undershoots
a runway.

A runway end safety area should be provided at each end of a runway strip
where:

(1) the code numberis 3 or 4; and

(2) the code numberis 1 or 2 and the runway is an instrument one.

(a)

(b)

(c)

Length of RESA

A runway end safety area should extend from the end of a runway strip to a dis-
tance of at least 90 m and, as far as practicable, extend to a distance of:

(1) 240 m where the code number is 3 or 4 and

(2) 120 m where the code number is 1 or 2 and the runway is an instrument
one;

Motwithstanding the provisions in (a) above, the length of the runway end
safety area may be reduced where an arresting system is installed, based on the
design specifications of the system.

Width of RESA

The width of a runway end safety area should be at least twice that of the associ- ;
ated runway and, wherever practicable, be equal to that of the graded portion AT T
of the associated runway strip. i




Example 1: RESA

Sltuatlon: g RWY/TWY distance

Aerodrome does not comply with the CS requirement
of the length of RESA

The RESA could only achieve a distance of 60 m

3 different possibilities of handling the deviation:

. The aerodrome operator has undertaken the safety assessment and
shorten the RWY declared distances (to meet CS)

. The aerodrome could purchase the necessary land to extend the RESA
to fulfill the CS requirement (DAAD until this is the case)

. After a safety assessment the aerodrome operator could decide to
install an EMAS arresting system (ELOS)







Example 1: RESA

Situation:
. The airport was built in 1970, RWY 2500 x 45 m, CAT |

. Aerodrome does not comply with the CS requirement of the length of
RESA on both THR 14 & 32 due to the local road and topographical
conditions

RESA requirements THR 14: 15 m height difference, 300000 m3 material
RESA requirements THR 32: 18 m height difference, 200000 m3 material

FROFIL FRILATE 14 FROFIL. PRILATA 14
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Example 1: RESA

Situation:

. Aerodrome does not comply with the CS requirement of the length of RESA
on both THR 14 & 32 due to the local road and topographical conditions

Solution:

. The aerodrome operator has undertaken the safety assessment and shorten
the RWY declared distances (to meet CS)

. After a safety assessment the aerodrome operator could decide to install an
EMAS arresting system (ELOS)

- DAAD?
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Example 2: RWY/TWY centre line distance

Situation: RWYSTR"’ RWY/TWYdt ‘j

Aerodrome is certified for operations in CAT I/l T
conditions

The aerodrome does not comply with the required CS
regarding the RWY/TWY separation distance

TWY C is safe to operate in visual conditions

2 different possibilities of handling the deviation:

. CAT I/l holding position is installed on taxiway A which has the required
RWY/TWY centre line distance & operational restrictions for TWY C are in
place during LVPs (Special Condition)

- The aerodrome is in the process of purchasing the land necessary to
remove the taxiway C at the required distance from the RWY
(DAAD & to meet the CS in future)




Example 3: TWY to object distance

26



m Example 3: TWY to object distance

Worst case scenario




Example 3: TWY to object distance

The even worse scenario !
h |

. Johannesburg in the winter 2013

28



Example 3: TWY to object distance

Situation:

. The ADR does not comply with the required CS for the
Taxiway CL to object clearance

. Taxiway S at this aerodrome has an infringement of the
Code E TWY/Object by 1.5

Infringement is on a straight portion of taxiway

Solutions:
- Aerodrome has assessed the safety concern

Future development in the area would provide the opportunity to meet
the CS and the required TWY CL to object distance
(DAAD, with long-term duration by the CAA)

. AIP advises pilots to take extra care while taxiing past the infringement
(safety measure as condition accompanying the DAAD)




Example 4: TWY longitudinal slope

30



Example 4: TWY longitudinal slope




Example 4: TWY longitudinal slope

Situation:
Aerodrome Reference Code 4E. Single Parallel Taxiway.
Taxiway ‘A’ has a longitudinal slope of 1.7%

Aerodrome does not comply with the required CS, should be
1.5%

To meet the required longitudinal slope would incur
substantial cost.

Solutions:
Aerodrome assess the situation;
Aerodrome has developed procedures in the ADR manual to
- Increase de-icing operation during winter conditions
- Increase inspections in icing conditions, in case of need closure of a portion of taxiway
Installation of new warning sigs at that portion of the TWY
Annual review of the situation

AIP advises pilots to take extra care (all Special conditions)




z Example 4: TWY longitudinal slope

O Upslope
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Southampton handled 1,722,758

°/ passengers during 2013, a 1.7%
Ambulance ¢ increase compared with 2012,
@ @ making it the 18th busiest airport in
the UK



http://en.wikipedia.org/wiki/Busiest_airports_in_the_United_Kingdom_by_total_passenger_traffic
http://en.wikipedia.org/wiki/Busiest_airports_in_the_United_Kingdom_by_total_passenger_traffic

Example 4: TWY longitudinal slope







. Example: RWY longitudinal slope

Regulatory status:

. Aerodrome Regulation (Pravilnik o aerodromima, NN 58/14)
Commission Regulation (EU) 139/2014
- ICAO Annex 14, Volume | — Aerodromes, July 2013
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International §tandards
and Recommended Practices

Annex 14
to the Convention on
International Civil Aviation

Aerodromes

Volume |
Aerodrome Design and Operations

This edition incorporates sll amendments
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. Example: RWY longitudinal slope

Aerodrome Regulation (Pravilnik o aerodromima, NN 58/14
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. Example: RWY longitudinal slope

Commission Regulation (EU) 139/2014

£5 ADR-DSN B.060 Longitudingl slopes of runways
{3} Tha safety objactive of limiting the lengitudinal rumeay digpe is to 2nable stabilized and safe use

af runway by an aircraft.

{k]} The skope computed by dividing the difference between the maxkimum and minimuwm =levation
along the run centre fine by the g should not exceed:
- and
{2} 2% where the code numberis 1 or2

i<} Alang no portion of a runway should the langitudional slope exceed:

| . i g I (il SRR S0 3

12] 15% where the code numberis 3, except that for the first and last quarter of the
I=ngzht of 3 precision appraadch runway catezory Il or lll where the lanstudiona] sbps
should not excead 3.8%:; and

13] 2% whers the code numberis 1 ar 2.

GR1 ADR-DEN BOSD Longitudingl slopas on runway

The slopes on a runway are intended to prevent the acocumulation of water {ar possible fluid
contaminant} on the surface and to facilitate rapid drainage of surface water {or possible fluid
contaminant]. The water {ar possible fluid contaminant] evacuation is facilitatad by an ad=quats
combination e tween longitudinal and transwerse slopes, and may also be assisted by grooving the
runway surface. Slopes should be so desizned as to minimise impact on aircraft and sonat tohamper
the operation of aircraft. For precision approach mmways, slopes in @ specified area from the runway
2nd. and including the touchdown area, should be desizgnead so that they should correspand to the
characteristics needed for such type of approach.

L5 ADR-DSN B.065 Longitudingl slope changss on runways
{a] The safety objective of limiting the kengitudinal rumeay slope is toavoid damage of sircraft and ©
=nable safe use of runway by an aircraft.

{b} Where slope changes cannot be awoided, a slope change between two consecutive slopes shoud
not excead:

- and
{2} 2% where code numberis 1 or 2.

{c] The transition from one skope toanother should be acoomplished by @ curved surface with 2 rate
of change not exceading:
{1} 0.1% per 30 m {minimum radius of curvature of 30 000 m} where the @de number is
A-

12] 0.2% per 30 m {minimum radivs of curvatwrs of 15 000 m) where the code number is
3;and

131 0.A% per 30 m {minimum radivs of curvaturs of 7500 m}where the code numbers 1
arl.




. Example: RWY longitudinal slope

Commission Regulation (EU) 139/2014

Gh1 ADR-DSN BD65 L lingl slope ch O WS

{a] Skope changes are so designed as to reduce dynamic loads on the undercarriage system of the
azroplane. Minimising slope changes is especially important on rumeays where gircraft mowe at high
speeads.

|k} For precision approach runways, slopes in 3 specified area from the runway end, and including
the touchdown area, are so designed that they should correspond to the characteristics needed far
such type of approach.

C5 ADR-DSN_B 070 Sight distonce for slopes on rinways

{a] The safety objective of minimum runway sight distance values is to achieve the necssary visibily
to =nable safe use of runway by an aircraft.

{b) Where skope changes on runways @nnot be awoided, they should be such that there shoull be an
unabstructed fine of sight from:

1) any poant 3 m abowe @ runway to all other points 3 mabowe the runway within a

{2} any paint 2 m abowe 3 runway to all other points 2 m abowe the runway within 2
distance of at least half the lzngth of the runway where code letteris B:

131 any paint 1.5 m abowe arunway to all other paoints 1.5 m abowe the runway within a
distance of at least half the length of the runway where code letteris 4

GM1 ADR-DSN_E.O7D Sight distance

Runway longitudinal slopesand slopes changes are so designed that the pilot in the gircraft has an
unabstructed fine of sight ower all or as much of the runway as possible, thereby 2nabling him tosee
aircraft or wehicles on the runway, and to be able to manocewvre and take avoiding action.

C5 ADR-DSN_B.O75 Distonce betwesn siope chaonges on nemways

Undulations or appreciable changes in skopes located close together along a runway should be
awoided. The distance between the points of intersections of two sucoesive curves should not be less
than:

{a) the sum of the absalute numerical values of the corresponding slope changes mustiphed by the
appropriate walues as follows:

1 a:
12} 15 000 m where the code numberis 3; and
131 5 000 mwhere the code numberis 1 ar2:or

{b} 45 m;

whicheweris grater.

Gh1 ADR-DSN BOFS Distance betwesn slope changes on runways
The following example illustrates how the distance betwe=n slope changes is to be determined {ses
Figure GM-B-2]:




. Example: RWY longitudinal slope

Commission Regulation (EU) 139/2014

D for a runway where the code numberis 3 shauld be at least:

15000 |x—-y| + [y—z|Im
|x—y| being the absolute numerical valus of x—y
|y—z| being the absolute numerical valus of y— 2

Asguming == +0.01
Asguming y = —0.005
Assuming z = +0.005

then |x—y| =0.015
then |y—z| =011

To comply with the specifications, D should be not less than:

15000 0,015 + 001} m,
thatis, 15000 % 0025 =375 m

When a runway is plannad that should combine the extrame values for the slopes and changes in
slope permitted, a5 prescribed in C5 ADR-D3NB.0G0 to 5 ADR-D5N B.08D, 2 study should be made 1o

ensure that the resulting surface profile should not hamper the operation of a=roplanes.

Figure GM-E-2 Profile on centre fine of runway
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. Example: RWY longitudinal slope

ICAO Annex 14, Volume | — Aerodromes, July 2013

3113 Longitudmal slopes

Recommendation— The slope compured by dividing the difference berween the maximum and minimum elevation
along the runway centre line by the rumway length should not exceed:

— | per cent where the code number iz 3 or 4; and
— 2 per cent where the code number iz ] or 2.
3114 Recommendation.— Along no portion of a runway should the longitudinal slope exceed:

—  1.25 per cent where the code number is 4, except that for the first and last quarter of the length of the rumway the
longitudinal slope sheuld not exceed 0.8 per cent;

— L5 per cenr where the code number s 3, excepr that for the firs and lasr guarter of the lenpth of @ precision
apgraack rameay aategary I or T che longinedinal siope shosld mor execed 0.8 per cenr; amd

— 2 por oo where e oode nuber i3 § or 2

3.1.15 Longituimal slope changes

Ercommesdation— Where slape changer commor be avolded, @ slope change Berweon two comsecusive shopes should
mar exoeed:

— 1.3 per oovet where e cod nuwsber i5 3 or ol
— 2 por comtwhere the oode muowmber is | or 2.
Mot — Crasobwaoe on slope changes before @ rameay I5 given in diockmenr A, Seotion 4

3116 Fecommendstion — The rronsidon fom ome slope to asher should be socomplisked by o curved sarfboe
with @ rare af chonge mo exoseding:

— 0.4 per oo per 30 (et rodi of cureanare of 30 00 sy where tie code nueeber i 4
— L2 per cew par 30 m (einieen radies of curvanaree of 15 00 m) where the code numsber 15 3; and

— O pev oove per 30 (et o of careanare of 750 my where e oode aumber @5 Joor 2

3117 Sight disomes

Ercommesdation.— Where slape changer commor be avolded, they showld be suck thar there will be an wnobsrructed
Five o stghr from:
— amy painr 3 mabove @ ey i all ocher poinrs 3 s abovwe the remeay within g divanoe afar ooy half the lengrh
of e rarnwary wilere she code feimer & O, D, Eor F)

— any painr 2 mabove @ ramedy & alf ocker poiner 2 abowe the rameay within g dinsanee of ar lease half the lengrh
o rhse e wiere the code feimer b B and

— any poinr 1.3 mabove @ rumeay to ol osher polnrs 15 m above she nemeay within o distence of ar least half the
lempth af the Fasmeay whore the code kmer i 4

Mot — Consideranion wil! e w0 be given @ providieg o unehsruced e of sighr over the enntre lengh of a singile
rwrway where a fdl-dength poralle! axtway i nor avallable. Where an eerodrosss has bmersecting rameays, addfsons)
oriteria on the ne of sighe of the Infersection area would need i be considered for operanional safeey. See the Asrodrome
Dasign Mol fiDoc $537), Parr J.

311158 Distece batwess slops changes

Ercommessdation — [nouionions or appreciabie chaeges m sinpes fvared’ close rogesher aiong @ remeay should be
avoided. The dirance benveen rhe poburs of innersecnion of ree mucoessive curves should mor be ey than:




z Example: RWY longitudinal slope

ICAO Annex 14, Volume | — Aerodromes, July 2013

a) the sum of the absoluse mumerical values of the corresponding siope changes multiplied by the appropriate vale as
flkows

w30 000 m where the code number (s 4

w13 000 m where the code mumber &5 3, and

— 3 000 m where the code mamber &s | or 2, or
b &m

whichewer (s greater

Note — Craddance on tmplomenting this specification i phwm in Azackment A. Section 4




. Example: RWY longitudinal slope

Uzimajudi u obzir navedeni regulatorni okvir moZe se zakljuliti za uzduine nagibe uzletno-
sletne staze slijedede:

= Najvedi dozvoljeni uzduini nagib USs-e jel252E2222739) — g s04 < 194 (zadovoljava).

- Ma niti jednom dijelu U55-e uzduZni nagib ne smije prelaziti wrijednost od 1,25% (ne
zadowoljava — na stacionafi 2+200 do 2+775 nagib iznosi prosjeino 1,35%); detaljnu analizu
pogledati na grafiCkom prilogu 1§ 2.

- U preoj | posljednjoj Setwrtini duljine US5-2 wzdufEni nagib ne smije prelaziti vrijednost od
0,8% (ne zadowvoljava — na stacionai 2+475 do 2775 nagibiznosi prosjeéno 1,35%); detaljnu
analizu pogledati na grafiCkom prilogu 1i 2.

- Majweca dopustena razlika izmedu dva susjedna magiba je 1,5% (zadowoljava); detaljmu
analizu pogledati na grafiCkom prilogu 2.

- Prijelaz sa jednog uwuzduinocg nagiba na drugi uweduEni nagib bit e izveden primjencm
zakrivljene powrfine najmanjeg radijusa 30 000 m (ne zadovoljava — na stacionaii 2775 do
3+025 radijus zakrivljenosti je 20.000m); detaljnu analizu pogledati na grafiCkom prilogu 2.

- UzduZni nagib bit e izveden na nadin da se bez bilo kakvwih smetnji mofe vidjeti svaka tofka
poloiena 3m iznad U55-e, promatrana sa bilo koje tofke polofene 3m iznad USS5-e, na
mnajmanjoj wdaljenosti jednakoj polovici USS5-e (ne zadovoljava — na stacionaii 1-500 do
2+325 kolnik zadire u linije widljivesti najviSe do 1,64m); detaljnu analizu pogledati na
grafickom prikazu 3.

- Majmanja wdaljencst izmedu tofaka sjeciita dwiju uzastopnih krivulja, odnosno najmanja
udaljenost dvije susjedne tofke promjene uzduinog nagiba je

D = 3o000[|aitn) | + | ditn + 13 | ] edie je

|ﬂ.r’.{ﬂ]| = |x— j.l'l apsolutna wrijedmnost promjena uzduinog nagiba -
tog sjeciita; x i ¥ prema cobjainjenju iz pravilnika o
aerodromima
|ﬂi{n+ 1]' = |jr— zl apsolutna  wrijedmost promjena uzduinog nagiba
[n=l)-tog sjeciita; yiz prema cbjainjenjuiz pravilnika
o aercdromima
(zadowoljava); detaljnu analizu pogledati na grafiCkom prilogu 2.

Solution:

. Topographical restrictions require Aerodrome operator to assess the situation due to
aircraft performances during take-off or braking, cockpit visibility, possible disturbances of
Navigation Aids, ATC procedures, needs to increase separation distances, ...

. Additional information in AIP advises pilots to take extra care (Special Conditions)







Example 5: Aiming point marking

7

Situation:

. The Aiming point marking offers a pilot clear
identification of aiming point

. The Aiming point marking at this aerodrome does not
comply with the required CS (different stripes)

Solution:

. Aerodrome operator has assessed the safety concern and applied for
the Aiming point marking to be recognised as (ELOS)

. The CAA has accepted the proposed ELOS for the Aiming point
marking;

- Aiming point design is published in the AIP of the ADR.
However: in real life UK will abandon the unusual aiming point !




)‘ Example 6: Colour of CL of apron taxilane
Z.“ ] marking




)( Example 6: Colour of CL of apron taxilane
Z.-“] marking
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Example 6: Colour of CL of apron taxilane

- marking

Situation:

. The colours of the CL markings of the apron taxilane
does not comply with the required CS (yellow only).

. The CL marking on an apron taxilane is in the blue
colour to identify TWY centrelines that could be used
by different sized aircraft.

Solution:

. The aerodrome operator has undertaken the safety assessment and
proposed to NAA an acceptance of this deviation.

. The information as to which aircraft is allowed to park on which
positions is provided in the AlP.
(Special Condition)




Example 6: Colour of CL of apron taxilane
marking

NOTES:

ACFT ON THE GEMERAL AVIATION APRON SHALL BE
PARKED WEST OF THE BROKEN WHITE LINE.

PARKING OF B757/200 PERMITTED ON
POSITIONS 2 & 5, B757/300 ON POSITION 2 ONLY.

B757 ACFT ON POSITIONS 2 OR 5 TAKING OFF FROM RWY
03 MUST START THEIR TAKE OFF RUN FROM THE RWY
PORTION ABEAM THEIR PARKING POSITION WITHOUT
BACK-TRACKING ON THE RWY.




Width of RWY Strip reduced

Example 7
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Example 7: Width of RWY STRIP reduced

Situation:

. The width of the RWY strip is reduced to 134 m due to
the proximity of the wood/trees

. The total RWY strip width does not comply with the
CS.

. The trees and fence are penetrating the Transitional
surface, i.e. represent an obstacle.

Solution:
. Aerodrome has assessed the safety concern.
- AIP ADR chart advises pilots about the situation.

When possible the aerodrome will purchase the land to extend the
strip to fulfill the CS requirement.
(DAAD accepted by CAA until this is the case)




Example 7: Width of RWY STRIP reduced

-

Notes in the AIP aerodrome chart: CWY 60x150 L @ "
- " |

PAP| 3°
(MEHT 18.27)

x\\f RESA 240 x 150
\ ELEV 5.9
WDl ~  SWY 60x45

v 5 ASFALTO
ﬁ"hw EMOMETRO
R

e ™

Strip: 2980x295 Note (2) (3)

(2): RWY 06 RIGHT SIDE: STRIP 145m.(instead
of 150m)

(3): FINAL 253m OF RWY 06 RIGHT SIDE:
STRIP DECREASES TO 134m.(instead of 150m
=16m less)

(1) PRIMEROS 104 m RWY 06 & RWY 24: HORMIGON HIDRAULICO.
(2) RWY 06 MARGEN DERECHO: FRANJA 145 m.
(3) ULTIMOS 253 m DE RWY 06 MARGEN DERECHO: FRANJA DECRECE HASTA 134 m.




Example 8: Significant obstacle penetrates
#.-"] approach and take-off surface
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Example 8: Significant obstacle penetrates

--*| app/take-off surface

Situation:

Significant obstacle(s) penetrates the approach and
take-off surface (RWY 28) == S

. The characteristics of the approach and take-off
surfaces don’t meet the required CSs = not obstacle
free

Solution:

Aerodrome operator to undertake a safety assessment and
propose to NAA an acceptance of this deviation. Possible
conclusions of the SA could be:

f:“"'-.#ﬁ w\,\u
Option 1: no additional requirement to change the app/ take ]

off procedure. (DAAD, AIP obstacle Type A chart)

Option 2: Additional approach / take-off requirements ;
(DAAD, AIP Type A chart + inform on add. Procedure) W

Option 3: significant obstacle therefore to be removed -0
(to be in line with CS)
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Example 9: Arresting system (EMAS)
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m Example 9: Arresting system (EMAS)




Example 9: Arresting system (EMAS)

Situation:

ADR cannot met the CS of a minimum of
90m RESA due to terrain limitations (road at
the end of runway 20)

The 60m strip plus 90m RESA would require
a length of 150m.

Solution:

The Airport operator installed a soft ground arrestor bed of arrestor bed
to make sure that overrun of an a/c would be stopped. (ELOS)

To avoid it being taxied on it is pained green.
There is a warning for pilots in the AIP.




Example 9: Arresting system (EMAS)

58



Newquay airport handled 174 891 pax in 2013



Example 9: Arresting system (EMAS)

AIP local traffic regulations

Warnings

(a) A Soft Ground Arrestor Bed is
provided to stop aircraft in the
event of an overrun on Runway
20. The bed, which is 73 m, is
disposed symmetrically about the
extended runway centre-line and
is twice the runway width.

The bed starts 19.5 m

beyond the end of the paved
surface.

Blast

Pad ‘

(not for normal
aircraft use)

Soft Ground
Arrestor Bed

A

34

33

LA )

[2]
Anemometer

Rwy 02 Tl
505636.86N (
(GUND Ele




z Example 9: Arresting system (EMAS)
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Example 10: Handling of potential deviations
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Example 10: Handling of potential deviations

Situation:

. Without the displaced thresholds there would be

deviations of the STRIP requirement on both sides of the || o,
RWY. |

. Without displaced holding point there would be a RWY
to TWY centre line distance deviation from the CS
requirement.

. Without the displaced holding point during landings
there would be impermissible penetration of the
approach surface by a waiting aircraft (which starts 60m
before threshold) and also would infringe the ILS
protected area.




Example 11: Apron stand marking for different
£..<| aircraft sizes
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Example 11: Apron stand marking for different

-“| aircraft sizes

Situation:

. The apron is designed for ref. code ‘C’ aircraft.
Parking position for ref. code ‘D’ aircraft doesn’t
comply with the CS of the clearance distance g
requirements. Aircraft parking position marking is
in different shape 57'

&

/

Solution:

. The aerodrome operator has undertaken the safety assessment and
proposed to NAA to accept this deviation.

Use of parking positions no. 8 & 9 is restricted when an aircraft with the
ref. code ‘D’ is on the parking position 8A.

- Additional information is given to apron services and in AlIP in the
aerodrome charts and in the local traffic regulations (Special Condition)




Example 12: TWY accommodation for large
alrcraft (A380)




)‘ Example 12: TWY accommodation for large

aircraft (A380)

Situation:

. ADR is code ‘4F’. An airline wants to
operate A380 in the future.

Need for upgrading the width of TWY A
Separation distances non-compliant with CS.

Solution:

. The ADR operator undertook safety assessment for the TWY width,
pavement conditions, clearance distances, engine blast conditions,
transitional surface and other elements.

. ADR operator proposes to NAA to prescribe SC for an operational plan.

. The ‘A380 Operational Plan’ is accepted by NAA: during A380 presence:
no simultaneous operations are allowed on parallel taxiways and
Information on procedures to be given in AIP

SC given the Operational Plan + expectation to one day comply with CS



Example 12: TWY accommodation for large
£.<| aircraft (A380)
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. Example 13: Short runway - Starter extension
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Example 13: Short runway - Starter extension

Situation:

ADR required to increase TODA to accommodate
larger aircraft.

Cannot establish clearway due to obstacle
environment.

Cannot extend runway before threshold due to
land constraints (Public Road and Commercial
Waterway).

Solution:

The Airport has established a ‘Starter Extension’ that allows the ADR to increase TODA.

The starter extension is a maximum of 150m length and 2/3 the width of the runway to
indicate it does not have the same safeguarding as a runway (runway strip width). The

reduced safeguarding can be achieved due to the slow speeds involved in the initial take-
off roll.

No increase of declared distance in the opposite direction (one-way in the direction of
take-off)

CA described this solution as SC in the CB and the ADR published it in the AIP
Note: ‘Starter Extension’ solution is not (yet) predicted with EASA rules!!




ZExample 13: Short runway - Starter extension

gw of RWY/ SWY dimensions Clearway dimensions | Strip Dimensions OFZ Remarks

7 8 9 10 1 12
590x45m RWY 06

Runway 06 threshoid
displaced by 540 m.

Runway 06 has a
starter extension of
150 x 30 m which is
mandatory for all de-
partures. The turning
circle at the extremity
of the starter extension
has a radius of 20 m.

H-NB 111.5%°

When a starter extension is provided, 511800 56N 0004744 50W
the runway strip surrounding the starter
extension need only provide for wing

overhang plus a safety margin of 7.5 m

0 i i i ' ~ 06 Thr Elev 225
or 20% of wingspan, whichever is the 295 A "% Extension 511825, 10N 0004708, 7OW
greater. This distance may need to be =283 (GUND Elevation 151)

(45) (Highest Elev in TDZ)

increased for other factors, e.g. jet blast.

06 900 m ’ HI Green with | PAPI HI bi-direc- Red HI 60 Approach Lighting: HI
Light intensity | elevated Left/3.5° tionalwithall |m Coded centre-line with five
high. wingbars 51 & omni-direc- crosshars

tional it

bt PAPI dist from THR: 308.2
m
Runways 06/24 both have

600 m yellow 'caution zone'
edge lighting at the upwind
end

Runway 06 starter gxten-
f‘ on has blue edge and end
ights




| Example 14: RWY & TWY Shoulders




z Example 14: RWY & TWY Shoulders

CS ADR-DSN.B.125 Runway shoulders

(a) The safety objective of runway shoulder is that it should be so constructed as to
mitigate any hazard to an aircraft running off the runway or stopway or to avoid
the ingestion of loose stones or other objects by turbine engines

(b) Runway shoulders should be provided for a runway where the code letter is
D or E, and the runway width is less than 60 m.

(c) Runway shoulders should be provided for a runway where the code letter is F.

CS ADR-DSN.D.305 Taxiway shoulders

(a) Straight portions of a taxiway where the code letter is C, D, E, or F should be pro-
vided with shoulders which extend sj.rmmetri|callj.r on each side of the taxiway
50 that the overall width of the taxiway and its shoulders on straight portions is
not less than:

(1) 60 mwhere the code letteris F;
(2) 44 m where the code letter is E;
(3) 38 mwhere the code letter is D; and
(4) 25 mwhere the code letter is C.

(b) On taxiway curves and on junctions or intersections where increased pavement
is provided, the shoulder width should be not less than that on the adjacent
straight portions of the taxiway.

(c) When a taxiway is intended to be used by turbine-engined aeroplanes, the sur-
face of the taxiway shoulder should be prepared so as to resist erosion and the
ingestion of the surface material by aeroplane engines.



Example 14: RWY & TWY Shoulders
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Example 14: RWY & TWY Shoulders

Situation:
RWY dimensions: 2946 x 45 m, CAT |, TWY 23 m width,
RWY & TWY shoulders are not provided (paved)

. Aerodrome does not comply with the CS requirement,
of the RWY & TWY shoulders

Solution:
. The aerodrome operator has undertaken the mitigation measures to keep

unpaved shoulders safe for operations (ADR Manual, inspections, grass
coverage, sweeping, ...) (DAAD until this is the case)

Recent ICAO developments: ICAO ADWG is requested to consider making

paragraph 3.2.6: Strength of runway shoulders a Standard: ‘A runway
shoulder should be prepared or constructed so as to be capable, in the event of an
aeroplane running off the runway, of supporting the aeroplane without inducing
structural damage to the aeroplane ....”




Example 14: RWY & TWY Shoulders
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The Airport, situation today:
ICAO ARC: ‘4D’, 7/RFF
RWY 2500 x 45 m,
RWY 14: Non — Instrument,
- RWY 32: Non — Precision
. Apron: 7 parking psn, 6 ‘C" and 1 ‘D’
- Aerodrome does not comply with the following CS requirements:
. STRIP dimensions (2620 x 150 m)
local road infringe SRIP and RESA
. RESA at both RWY ends
. Take off Surface for RWY 32 / Approach Surface for RWY 14 are not
obstacle free: ADR fence, local road, mobile objects
. Approach Surface for RWY 32 / Take off Surface for RWY 14 are not
obstacle free: ADR fence, local road, mobile objects
. Transitional Surface is not obstacle free: local roads, mobile object, TWR,
floodlights




z Example:

Threshold 14:

STRIP dimensions
(RWY 14 NI App)

Non frangible objects in Strip
RESA not provided
AD Fence

" Local road

T TWYA; L
v TWY A~dis‘tance of obstacles ; i
" Height of obstacles ‘ 2 A

Location of TWY CL Marking 7 \

. P f
W

AD Fence, fixed obstacles

\\ TWR:

TWR Height

e F %( AL N Distance from STRIP and RWY 3
= e RS S O . Apron Floodlightin s
G P~ & Tk =, A @
e N N {, + 1 Locationrand Height
. i P o
s R - s LS s / o/
‘“%\" S : @ : g 7
o $ ) R )
'.\\ -
PR . ¢
e - \

PR “Threshold 32: A

R . .STRIP dimensions (RWY 32 NP App):

B Non frangible objects in Strip o
'RESA width and full length
Local road '




z STRIP — EASA CS

CS ADR-DSN.B.150 Runway strip to be provided

A runway and any associated stopways should be included in a strip.

CS ADR-DSN.B.155 Length of runway strip

A strip should extend before the threshold and beyond the end of the runway or
stopway for a distance of at least:

(a) 60 m where the code numberis 2, 3, or 4;

(b) 60 m where the code number is 1 and the runway is an instrument one; and

(c) 30 m where the code number is 1 and the runway is a non-instrument one.




z STRIP — EASA CS

CS ADR-DSN.B.160 Width of runway strip

(a)

(b)

(c)

(d)

The safety objective of the runway strip is to reduce the probability of damage
to an aircraft accidentally running off the runway, to protect aircraft flying over
it when taking-off or landing and to enable safe use by rescue and firefighting
vehicles'.

A strip including a precision approach runway should extend laterally to a dis-
tance of at least:

(1) 150 m where the code numberis 3 or 4; and

(2) 75mwhere the code numberis 1 or 2; on each side of the centre line of the
runway and its extended centre line throughout the length of the strip.

A strip including a non-precision approach runway should extend laterally to
a distance of at least:

(1) 150 m where the code numberis 3 or 4; and
(2) 75 m where the code numberis 1 or 2;

on each side of the centre line of the runway and its extended centre line
throughout the length of the strip.

A strip including a non-instrument runway should extend on each side of the
centre line of the runway and its extended centre line throughout the length of
the strip, to a distance of at least:

(1) 75 m where the code number is 3 or 4;
(2) 40 m where the code number is 2: and

(3) 30 m where the code numberis 1.




z STRIP — EASA CS

CS ADR-DSN.B.165 Objects on runway strips

(a) Anobjectsituated on a runway strip which may endanger aeroplanes should be
regarded as an obstacle and should, as far as practicable, be removed.

(b) No fixed object, other than visual aids required for air navigation or for aircraft
safety purposes and satisfying the relevant frangibility requirement in Chap-
ter T, should be permitted on a runway strip:

(1) within 77.5 m of the runway centre line of a precision approach runway
category |, Il or lll where the code number is 4 and the code letteris F; or

(2)  within 60 m of the runway centre line of a precision approach runway cat-
egory |, Il or lll where the code number is 3 or 4;0r

(3)  within 45 m of the runway centre line of a precision approach runway cat-
egory | where the code numberis 1 or 2.

(c) Toeliminate a buried vertical surface, a slope should be provided which extends
from the top of the construction to not less than 0.3 m below ground level. The
slope should be no greater than 1:10.

(d) No mobile object should be permitted on this part of the runway strip during
the use of the runway for landing or take-off.

CS ADR-DSN.T.915 Siting of equipment and
installations on operational areas




.| RESA — EASA CS

CS ADR-DSN.C.210 Runway End Safety Areas

(a)

(b)

CS ADR-DSN.C.215 Dimensions of runway end
safety areas

The safety objective of the runway end safety area (RESA) is to minimise risks
to aircraft and their occupants when an aeroplane overruns or undershoots
a runway.

A runway end safety area should be provided at each end of a runway strip
where:

(1) the code numberis 3 or 4; and

(2) the code numberis 1 or 2 and the runway is an instrument one.

(a)

(b)

(c)

Length of RESA

A runway end safety area should extend from the end of a runway strip to a dis-
tance of at least 90 m and, as far as practicable, extend to a distance of:

(1) 240 m where the code number is 3 or 4 and

(2) 120 m where the code number is 1 or 2 and the runway is an instrument
one;

Motwithstanding the provisions in (a) above, the length of the runway end
safety area may be reduced where an arresting system is installed, based on the
design specifications of the system.

Width of RESA

The width of a runway end safety area should be at least twice that of the associ- ;
ated runway and, wherever practicable, be equal to that of the graded portion AT T
of the associated runway strip. i




Obstacle Limitation Requirements EASA CS

CS ADR-DSN.J.475 Non-precision approach
runways

(a) The following obstacle limitation surfaces should be established for a non-pre-
cision approach runway:

(1) conical surface;
(2) inner horizontal surface;
(3) approach surface; and

(4) transitional surfaces.




z Obstacle Limitation Requirements EASA CS

(b} The heights and slopes of the surfaces should not be greater than, and their
other dimensions not less than, those specified in Table J-1, except in the case
of the horizontal section of the approach surface (see paragraph (c) below).

(c) The approach surface should be horizontal beyond the point at which the 2.5 %
slope intersects:

(1) ahorizontal plane 150 m above the threshold elevation; or

(2) the horizontal plane passing through the top of any object that governs
the obstacle clearance altitude/height (OCA/H);

whichever is the higher.

(d) Mew objects or extensions of existing objects should not be permitted above an
approach surface within 3 000 m of the inner edge or above a transitional sur-
face except when the new object or extension would be shielded by an existing
immovable object.

(e} MNew objects or extensions of existing objects should not be permitted above
the approach surface beyond 3 000 m from the inner edge, the conical surface
or inner horizontal surface except when the object would be shielded by an
existing immovable object, or after an safety assessment, it is determined that
the object would not adversely affect the safety or significantly affect the regu-
larity of operations of aeroplanes.

(fi  Existing objects above any of the surfaces required by paragraph (a) should as
far as practicable be removed except when the object would be shielded by an
existing immovable object, or after safety assessment, it is determined that the
object would not adversely affect the safety or significantly affect the regularity
of operations of aeroplanes.



. Example: THR 14

Threshold 14:

. STRIP dimensions
(RWY 14 NP App)

- Non frangible objects in Strip
- RESA not provided

- AD Fence

- Local road, mobile objects

-
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Example: THR 14

Situation:
Aerodrome does not comply with the following CS requirements:
STRIP dimensions
local road infringe SRIP and RESA
RESA is not installed
Take off Surface for RWY 32 / Approach Surface for RWY 14 are not obstacle
free: ADR fence, local road, mobile objects

Possible solutions:

. The aerodrome operator has undertaken the safety assessment and shorten the
RWY declared distances (to meet some CS)

. Safety assessment to regulate local traffic during aircraft operations (SC)
. Safety assessment for narrower STRIP & additional information published in AIP (SC)
. Removal of fix obstacles / fence relocation

. After a safety assessment the aerodrome operator could decide to install an EMAS
arresting system (ELOS)

. Any other proposal?




-~ TWY A:

- TWY A distance to obstacles
. Height of obstacles

.. Location of TWY CL Marking
- AD Fence, fixed obstacles
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. Example: TWY A
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- TWY A distance to obstacles
- Height of obstacles

- Location of TWY CL Marking
. AD Fence, fixed obstacles



Example: TWY A

Situation:
Aerodrome does not comply with the following CS requirements:
. TWY A distance to obstacles (fence, fixed obstacles, local road)

Height of obstacles
Location of TWY CL Marking

Possible solutions:

. Relocation of TWY centre line marking (safety assessment)

. Removal of fix obstacles / fence relocation

. Safety assessment to regulate local traffic during aircraft operations (SC)

. If safety assessment shows that fixed obstacles are not compromising the
expected aircraft fleet to operate on TWY A (SC)

- AIP advises pilots to take extra care while taxiing past the infringement

.- Any other proposal?




Local road and Fence are penetrating: )
.  Approach Surface RWY 32,
Take-off Surface RWY14

. Example: THR 32

xr'z g o SR > ,. ST S S S

w 4%;:{"* i & v S \u, ” sl o .. Threshold 32: |
i i *}:“ e 0 Y8 .S . STRIPdimensions (RWY 32 NP App)

‘ ‘: P 3 % A *35) i w g .. - Non frangible objects in Strip
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Example: THR 32

Situation:
Aerodrome does not comply with the following CS requirements:
STRIP dimensions
local road infringe SRIP and RESA
RESA is not installed
Take off Surface for RWY 14 / Approach Surface for RWY 32, Transitional Surface are not
obstacle free: ADR fence, local road, mobile objects

Possible solutions:

. The aerodrome operator has undertaken the safety assessment and shorten the RWY declared
distances (to meet some CS)

. Safety assessment to handle fixed obstacles and fence in STRIP and RESA and actions for
removal

. Safety assessment to regulate local traffic during aircraft operations (SC)
. Safety assessment for narrower STRIP & additional information published in AIP (SC)

- Future development plan shows the relocation of local road and fulfil the requirements for
STRIP, RESA, OLS. Additional information in AIP. (DAAD until this is the case)

. After a safety assessment the aerodrome operator could decide to install an EMAS arresting
system (ELOS)




Example: TWR height and location

TWR:
TWR Height
Distance from STRIP and RWY

Infringement of Transitional
Surface
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Example: TWR height and location

Situation:
. Aerodrome does not comply with the following CS requirements:
- TWR penetrating Transitional Surface

Possible solutions:

- The aerodrome operator has undertaken the safety assessment for the
existing location and height of TWR (SC)

. Additional information published in AIP (safety measure as condition
accompanying the SC)

. Future development plan provides a new location of TWR (DAAD until this is
the case)




Example: Height of Apron Floodlighting

Location and Height l

Infringement of Transitional Surface E
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. Example: Height of Apron Floodlighting




Example: Height of Apron Floodlighting

Situation:
. Aerodrome does not comply with the following CS requirements:

- Apron Floodlighting pillars are penetrating Transitional Surface

Possible solutions:

. Relocation of Floodlights!?

- The aerodrome operator has undertaken the safety assessment for the
existing location and height of Apron Floodlighting (SC)

. Additional information published in AIP (safety measure as condition
accompanying the SC)

. Future development plan provides a new location of TWR (DAAD until this is
the case)

.- Any other proposal?




Example: Future ADR developments

e

Annex 14, Am. 11-B, Annex 6, Am. 37-B (Date applicability: 13 November 2014):
Instrument runway.

a) Non-precision approach runway. A runway served by visual aids and non-visual aid(s)
intended for landing operations following an instrument approach operation type A and a
visibility not less than 1000 m.

Non-instrument runway. A runway intended for the operation of aircraft using visual approach
procedures or an instrument approach procedure to a point beyond which the approach may
continue in visual meteorological conditions.

Aerodrome operating minima. ...

Instrument approach procedure (1AP). ...

Non-precision approach (NPA) procedure. An instrument approach procedure designed for 2D
instrument approach operations Type A.



PROBLEM: Yellow runway & taxiway markings
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PROBLEM: Yellow runway & taxiway markings

Situation:

In the past the national airport company
decided together with pilots to have
yellow runway markings at all airports in
the northern country.

This was not conform with Annex 14 and
was a contributory factor for a serious
incident in 2010.

Now situation is also non-conform with CS.

The next issue of the Norwegian AIP will say the following:
5.2.1.4: Norway is changing the colour of runway markings
from yellow to white.

In a transition period until 31.12.2017 some runways will still
have yellow markings.

Solution:

The aerodrome operator reacted to the AIB report and re-considered.

In principle EASA rules allow for situation to be safety assessed.
But, authority should not allow this situation due to risk of confusion of pilots.

Up to CAA and operator have decided to phase out markings out and to mark the
runways white. Removal of deviation.




PROBLEM: Apron service road marking
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PROBLEM: Apron service road marking

Situation:

. The apron road marking contains red colour (ACI
handbook suggests the use of only white lines)

- Airport has put markings that are the same as the

local road edge side marking (alternating red and
white)

Solution:
. The aerodrome operator want this to be accepted.

European Authority should disagree because the red colour line crosses the

yellow a/c taxi way and would require pilot to request ATC permission to
Cross.

Better service road markings recommended (see next page)




PROBLEM: Apron service road marking
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> EASA

European Aviation Safety Agency

Thank you!
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Your safety is our mission.

An agency of the European Union



