ACF 12-02 CG
RD 10-02-233 Removal of (ATC) Crossing Restrictions from STARS

Gary McMullin




ot Charting Altitudes

At or above
15000’ (ATC)
At or above 11900’

NORTHEAST BOUND SA F ETY

At or above

7400/

At or below
30007 (ATC)
At or above
3027

At or above
14007

At or below
S000’ (ATC)

BEES  \hat do Pilot's and
AN LR \\[=1=To %

At 280 KT

Between

FL210 & 17000’




RDU SID

—w _JEPPESEN "N CAR
IRS;"SLI%PGIB—%HRHAM INTL iznov 1o (10-3C)  EEEDETTE 'RNAV SID |

1. DME/DME/IRU or GPS required. 2. RADAR required for non-GPS equipped aircraft.
3. For Turbojetc only. 4. Accelerate to 250 KT, if unable. advice ATC. 5. RNAV 1.
6. If unable to accept climb gradients and croccing restrictions. advice ATC on

RALEIGH Deparwre (R

Apr Elsv

c len 1 s all: 3 .
230°-024° --229~ 435" Tranc level: FL180 Trane alt: 18000 initial contact. 7. Trancponder code will be iccued via PDC or Raleigh Clearance

H s
[
5 [ " Delivery. 8. For non-GPS equipped aircraft: RDU and LIB DME:z muct be operational
132.35 H 125.3 for take-off Rwyz 23L/R

/ 'm\ X —aar rox— OXFRD ONE RNAV DEPARTURE
\ A (OXFRD1.0XFRD)
I\:-o-:' ) TROVV

At or above
MSA RDU VOR 4000/
100007 (ATC)

ORENG

At or below
7000’ (ATC)

At or above
3000

S
X

N

2T TO SCALE

WUBBO (c\?

At 4000’
6500’ (ATC)

RALEIGH-DURHAM
RDU

*®
-
EMRLL =) U:?,\

At or above N
25007 ‘(}
30007 (ATC)

requires take-off minimums

dard minimumc. refer to airport chart):
. = R: Standard (or lower than ctandard.

At or above ized) with minimum climb of 500" per

940! 100°. ATC climb of 325 per NM to

32: Not authorized - ATC
Rwyc 23L/R: Standard (or lower than ctandard.

OBSTACLES f authorized) with minimum climb of 500" per
TROVY Rwy SL: Treec 3202° from DER. 1237 LEFT NM to 2500°. ATG climb of 480° per NM to
Al or above of centerline. up to 77° AGL/506° MSL. Tank fgggo- ATC climb of 475" per NM from 6500 to
4000° treec beginning 2011" from DER. 948" =
10000 (ATC) == RIGHT of centerline. up to 138" AGL/547° MSL Gnd cpeed-KT 75 | 100 | 150 | 200 | 250 | 300
Rwy SR: Treec 1436° from DER. 803" RIGHT of 325 per MM 206 | 522 | 813 |1083 11352 |:625
centerline. up to 80" AGL/469" MSL == = = =
Rwy 23L: Treec 1495 from DER. 797 LEFT of 475" per NM 594 | 792 |1188]1583]1979 |237
centerline. up fo 58" AGL/447" MSL. Light pole 480" per NM 600 | 800 1200|1600 |2000|2400
° . ~ 1457" from DER. 878" RIGHT of centerline. 93 . Py
WUBBO < AGL/452° MSL. 500° per NM 625 | 833 |1250|1667 |2083 :500ﬂ
At as0e° | 9 / L RWY INITIAL CLIMB ALTITUDE
6500° (ATC) [~ <> N g
\ sL Climb heading 052° to intercept 034° cource to ORENG. then on
depicted route to OXFRD.
Cilimb heading 052* to intercept 032° cource to ORENG. then on
SR depicted route to OXFRD. INTAIN 12000
At or above
2800° ~ 23L/R Climb heading 232° to 9407, then direct EMRALL. then on depicted
3000 [ATC route to OXFRD
ROUTING
EXPECT clearance to filed altitude within 10 minutec after departure




Before and After

LOOP FOUR DEPARTURE (LOOPA. LAY) LOOP FIVE DEPARTURE (LOOPS.LAX)

(RWYS 24L/R and 25L/R) ' m;- 1;3

At or above
MG W LT COeaS W LT COven W LOST CONNS WP U061 DDA T 15§000° (ATC
[f not in contact with Departure Control 16 DME r ’
WEST of LAX, turn LEFT snd proceed direct KEGCS | NoaTHEAST BOND
LAX, climb ito FL230 or flled altilude. whichevor w18 18.0
is lower, and when able proceed vie-flled or SANTA MONIC o At or above
assigned route/lix/transition. Alrcraft filing o
FL240 ‘or above, olimb 1o filed aititude ten '“ ”0 8 SMO 13000° WATC
minutes afier ceparturse. . N3L 005 WIIg 27.4
WOAT COMML . 108Y (OMM0 A LOIT, CONDE LB L) COmel i 105 COMS

AQGGETT At or below
_'13 2 DAG ‘ 3000° (ATC
N3¢ 7.7 W1i6 247 |\ B[ aror sbove
\ EXPECT RADAR ‘ 302°
wectors 1o LAX
A o
LOS ANGELES

At or below A 5 ’ 2 113.6 LAX
3000 ' N33 56.0 W18 25.9

NTA MONL
nuIIO& SMO

T coMvs W7 LOIT Cowaz WP Lot
If not in contact with Departure Gontrol by
13 DME WEST of LAX, turn LEFT and proceed
girect LAX, climd to FL230 or tilea altitude
WhiChever iz lower, and when able procesd
via filed or azzigned route/tix/tranzition
Aircratt tiling FL240 or above. climb to filed
titude ten minutes atter departure

T COMME i, LOCT COMME i LOCT COMME o LOIT COMNZ i

RADAR vectors
1o LAX
EXPECT
LEFT turn
to LAX

T CoMNs 97 s T

u

b

(1
OBSTACLES
NOT TO SCALE NOT TO SCALE Rwy 24L: Buzh 938 from DER. 800" LEFT o
A 1 s centeriing, 40° AGL/148° M2L. Light pole:
1. or. Delow : teginning 273 trom DER, 423 LEFT of
3000 3 centerling, up to 10" AGL/120° MSL. Antenna
on pole 1337 from DER. 280" RIGHT of
Thiz 21D requiresz take-off minimum: centeriine, 36" AGL/144° MZL. L sl-' poles and
(for standard minimums, refer to airport chart) buzhe:z beginning 239 from DER. 321" RIGHT
This SID requires take-of | minimums . . Rwyz OL/R, TL/R: Not authorized-Operationa of centerling. up to 8° AGL/116° MSL.
{for stahcard minimums refer 10 airport chart): ' Rwy: 24L/R. 25L/R: Standard (or lower than Rwy 24R: Obstacle light on glidesiope 212
Rwys 24L/R, 25L/R: Standard (or lower than standard. it authorized). from DER. 399" LEFT of centerline. 39° AGL
atindard, If suthorized] with minimum olimb 151" MSL.
gradient of 500" per NM to 10000’ [ATC). ! ATG minimum climb of 300 per NM Rwy 25L: Tree and pole beginning 2366 from
il unable, use LAXX Departure, to 10000° required. If unable. use DER, 764" LEFT of centerling, up 1o 80" AGL
SHNN < Y Darty 197 SL. Transmiszion t s inni
Gnd spocd-KT | 75 | 100 | 150 2031250 OSHINN or SEBBY Departurs 97" MSL. Tranzmizzion towers Beginning
. ry ' Gna zpeed-KT 73 | 100 |130 [200 | 2 3 2800° from DER. 926" LEFT of centerline
800" per NM | 826 | 233 |1250he67 2083 9D to 71" AGL/192° MSL. Buzh 133 from DER
. ' 300" per NM 623 | €33 12 12 2300] 397 LEFT of centerline. 4 AGL/123° M3L.




e Criteria Change

8260-46D

When an “at or below” altitude is published a “at or
above” altitude must also be specified.




e RNAV Procedure Design

1 All RNAV SIDS are considered All Engines
Operating.
1 RNAYV SIDS use existing ATC terrain clearance

procedures (DVA'’s) and altitude restrictions that
meet or exceed all MVA's.

1 Climb gradients are used to “climb the aircraft” to
terrain clearance altitudes.




e Procedure Design

1 Altitude Restrictions
— Terrain
— Alirspace
— Separation




M Lost Communication

1 Route
— As assigned
— Direct to a fix, waypoint, or airway (radar vector)
— As expected
— As filed

1 Altitude
— As assigned
— Minimum altitude for IFR operations
— As expected




SHEAD SEVEN SID

SHEAD SEVEN RNAV DEPARTURE
(SHEAD7.SHEAD)

BI332] RWYS IL/R: MAX 230 KT|
UNTIL BESSY

COALUALE
/ OAL

|3:::

Y

M . WASTE
MSA LAS VOR 075"
> 1\, 45
NOT TO SCALE o 6.1 X
7 e >,
JESII BAKRR X

At or below
7000° (ATC)

This SID requires take-off minimums

(for standard minimums, refer to airport chart):
Rwys 1L/R: 1100-3 with minimum climb of 500’
per NM to 6000, then 345" per NM to

13000 (ATC).

Rwys 7L/R: Standard (or lower than standard,
if authorized) with minimum climb of 400" per
NM to 8000°.

Rwys 19L/R: Standard (or lower than standard,
if authorized) with minimum climb of 483" per
NM to 9000°.

ROPPR

At or below

7000 (ATC) ‘r At or below
“aiw"] | 7000 (ATC)

At or above
6500’

449

[[Rwys 25L/R: Standard (or lower than standard, | BT
. . . . . . ' R at
1if authorized) with minimum climb of 470" per - OBSTAGLES
— ’ = Rwy 1L: Building 1508" from DER, 463° LEFT
N M to 9 0 D 0 ) i low of centerline. .'15' AGL/2146" MSL. Pole 453" Direct dizrance from McCarran Int
1'00=0 (ATC)/at or at:o»e 6002 then on :va:k 144° to crocs MINEY at or above 80007, then on track from DER. 283° LEFT of centerline. 38° AGL/ Bwyz IL/R) to: BESSY 7 NM
210° to HITME, then on track 261° to crocc SHEAD at or above 14000 . 2118° MSL. Sign 1042° from DER. 694 Rwy 7L) to: WASTE 4 NM
Climb heading 075° to 2681°, then direct JESJI, then on track 074° to crocc BAKRA at or below LEFT of centerline. 35" AGL/2124" MSL. Rwy TR) to: JESJI 4 NM
7R | 7000 (ATC)/at or above 6000 . then on track 144° to crocc MINEY at or above 8000, then on track Rwy 1R: Sign 1331 from DER. 448" RIGHT of Rwy 19L) ro: FIXIX § NM
210* to HITME, then on track 261° to erocc SHEAD at or above 14000 . centerline. 60° AGL/2120" MSL. Ventc 604" Bwy 198 to: JAKER 5 NM
Climb heading 190° to 26817, then direct FIXIX. then on track 227° to crocc ROPPR at or below 7000 '1'-0-":\2554059359 :‘ELG”T of centerline. up to :“' 'E; ':_'\ :I;:I'P SSNP:AM
1oL | (ATC)/at or above 6500°. then on track 210° to crocc MDDOG at 9000, then on track 256° to cross H:" 7L _F'“_ ,é;rmm DER. LEFT and Wy =50 e
TARRK at 11000, then on track 256° to crocec SHEAD at or above 14000 . RIGHT of centerline. up to 42° AGL/2074" MSL
Climb heading 190° to 2681, then direct JAKER. then on track 226° to crocc ROPPR at or below 7000°| Pole 747" from DER. 442" RIGHT of centerline Rwy 25L: Multiple polec. cign and buildinge
19R | (ATC)/at or above 6500 . then on track 210° to crocc MDDOG at 9000°, then on track 256° to croce 25" AGL/2057° MSL 1003’ from DER. 145°' LEFT of centerline, up
TARRK at 11000°, then on track 256° to crocc SHEAD at or above 14000 . Rwy 7R: Tower 1457 from DER. 847" RIGHT to 97" AGL/2291" MSL. Tree 2837 from DER
Climb heading 255° to 26817, then direct PIRMD, then on track 186° to crocc ROPPR at or below 7000° of centerline. 65" AGL/2096" MSL. 1008* LEFT °'l, centerline, 72° AGL/2230" MSL
2SL | (ATC)/at or above 6500°. then on track 210° to crocs MDDOG at 9000, then on track 256° to crosc Rwy 19L: Multiple buildings. trees and poles Railroad 2564° from DER. 773" LEFT of
TARRK at 11000°, then on track 256° to crocc SHEAD at or above 14000°. 1394° from DER. 251" RIGHT of centerline. up centerline. 66° AGL/2223" MSL
to 96° AGL/2284° MSL. Sign 2181° from DER RAwy 25R: Multiple polec and treec 533" from
'C imb heading 255° to 2681, then direct RBELL, then on track 186° to crocc ROPPR at ?,F baelow 7000 1062° RIGHT of centerline. 36° AGL/2236" MSL. DER. 1° LEFT of centerline. up to 271" AGL
25R | [ATC)/at or above 6500°. then on track 210° to crocc MDDOG at 9000'. then on track 256° to eroce Rwy 19R: Treec 1563° from DER. 329" LEFT of 2457 MSL. Building 1822° from DER. 652
TARRK at 11000 . then on track 256° to crocc SHEAD at or above 14000°. centerline. up to 55° AGL/2236° MSL. Multiple LEFT of centerline. 59° AGL/2238" MSL.
ROUTING ALTITUDE buildings. cignc and polec 197" from DER. 59° Roadc 669" from DER. 17" RIGHT of
From SHEAD via trancition. EXPECT filed altitude 10 minutec after departure. MAINTAIN FL190 RIGHT of centerline. up to 75" AGL/2291° MSL centerline. up to 29" AGL/2208" MSL

CHANGES: Norw. © JEPPESEN, 2003, 2011. ALL RIGHTS RESERVED.




M Clearance

1 Pre-departure Clearance

— SWA 123, climb and maintain 7000’, expect FL390
5 minutes after departure.




SHEAD SEVEN SID

BESSY

COALDALE

OAL SHEAD SEVEN RNAV DEPARTURE

(SHEAD7 .SHEAD)

EZ33*H RWYS IL/R: MAX 230 KT|
UNTIL BESSY

AL --3-3A
[ R |
lis :0><° 00
Q&m: @,

y N
MSA LAS VOR w

NOT TO SCALE

Thiz SID requirec take-off minimumsc . <

(for ctandard minimumc. refer to airport chart): ‘% ("-

Rwyc 1L/R: 1100-3 with minimum climb of 500" A% w

per NM to 6000, then 345° per NM to AT YN

13000 (ATC) o‘?‘b .

Rwys 7L/R: Standard (or lower than ctandard. 0, ’1

f authorized) with minimum climb of 400" per A
NM to 8000 . ° LT IREN -
Rwyc 19L/R: Standard (or lower than ctandard, )

if authorized) with minimum climb of 483" per ,(? \
NM tc 9000 . qa’”i}
Rwye 25L/R: Standard (or lower than ctandard. ‘
f authorized) with minimum climb of 470" per

L]
Climb heading to

. o &N or above 26817
NM ¢ . DBIGE < at above
° 9000 '.;"/o\“'b o then direct waypeint
Gnd speed-KT | 75 | 100 | 150 | 200 | 250| 300 v »
345" per NM 431| 575 | 863 | 1150|1438|172
400" per NM 500 | 667 |1000| 1333|1667|2000
470" per NM 588 | 783 |1175/1567][1958|2350
483" per NM 604 | 805 [1208]1610|2013]|2415
500" per NM 625| 833 |1250] 1667|2083|2500
RWY INITIAL CLIMB
Climb heading 010° to 2681, then LEFT turn direct BESSY, then on track 188° to crocc MDDOG at HITME
1L/R | 9000, then on track 256° to crocc TARRK at  11000°, then on track 256° to crocc SHEAD at or
above 14000°. OBSTACLES
- - - - — " - " — " Rwy 1L: Building 1508° from DER, 463" LEFT
Climb .he:d',ng.o'sl to 2681 . then direct I"A", ,a.hen on track 07 5=_ io eroca SAKEN at ?r be“’"; of centerline, 71" AGL/2146" MSL. Pole 453° Direct diztance from McCarran Int
7L | 7000 |AT(:_V at or above 6002 then on Qr:ik 144° to crocc MINEY at orrabo-.e 8000, then on track from DER. 283’ LEFT of centerline. 38° AGL Rwyz IL/R) to: BESSY 7
210° to HITME. then on track 261° to crocc SHEAD at or above 14000°. 2118° MSL. Sign 1042° from DER. 694 Bwy TL) to: WASTE 4 NM
Climb heading 075% to 2681 . then direct JESJI. then on track 074° to crocc BAKRR at or below LEFT of centerline. 35° AGL/2124" MSL. Rwy 7R) ro: JESJI 4 NM
7R | 7000 (ATC)/at or above 6000°. then on track 144° to croce MINEY at or above 8000, then on track Rwy 1R: Sign 1331° from DER. 448" RIGHT of Rwy I19L) to: FIXIX §

centerline, 60" AGL/2120° MSL. Ventc 604°
from DER, 539" RIGHT of centerline. up teo

210® to HITME. then on track 261° to crocc SHEAD at or above 14000°. Rwy 19R) to

NM
JAKER S5 NM
10: PIRMD 5 NM

Climb heading 190® to 2681 . then direct FIXIX. then on track 227° to croce ROPPR at or below 7000 sl i > Ell

19L | (ATC)/at or above 6500°. then on track 210° to crocc MDDOG at 9000, then on track 256° to crocc ;' A.,GLL $?ege5= idéd‘lL' from DER. LEFT and o RBELL 5 NM
"o X 256° ¢ cc SHEA t 1 3 W S ! ¢ o

TARRK at 11000°, then on track 256° to cro HEAD at or above 14000 RIGHT of centerline. up to 42° AGL/2074° MSL.

Climb heading 190° to 2681°, then direct JAKER. then on track 226° to crocc ROPPR at or below 70007 | Pole 747" from DER. 442" RIGHT of centerline, Awy 25L: Multiple polec. cign and buildings
19R | (ATC)/at or above 6500°. then on track 210°® to crocc MDDOG at 9000, then on track 256° to crocc 25° AGL/2057° MSL 1003° from DER. 145" LEFT of centerline, up

TARRK at 11000°, then on track 256® to crocc SHEAD at or above 14000 . Rwy 7R: Tower 1457 from DER. 847" RIGHT te 97" AGL/2291" MSL. Tree 2837° from DER.

Climb heading 255 to 2681 . then direct PIRMD. then on track 1867 to crocc ROPPR at or below 7ooo | ©f centerline. 65" AGL/2096" MSL. 1008 LEFT of centerline. 72° AGL/2230" MSL
25SL | (ATC)/at or above 6500, then on track 210° to crocc MDDOG at 9000, then on track 256° to crocs Rwy 19L: Multiple buildings. treec and polec Railroad 2564" from DER. 773" LEFT of

TARRAK at 11000, ihen on track 256° io crocc SHEAD at or above 14000 1394" from DER. 251° RIGHT of centerline. up centerline, 66° AGL/2223" MSL.

= - e = — - —] to 96" AGL/2284" MSL. Sign 2181° from DER. Rwy 25R: Multiple polec and treec 533" from

s ,CA-T"'(';"I "“d;ﬂsb-“ ':50";5“' -“f"ld-":*,-:‘;ﬂi-- then :‘B:‘)gé‘ 55“:30““" :‘OP”"“‘ = 2’5655‘“' : 70007 | 1062° RIGHT of centerline. 36’ AGL/2236° MSL.  DER. 1 LEFT of centerline. up te 271" AGL

L at or above . then on track 2 to croce at . then oh track < to croce Rwy 19R: T c 1 3° ¢ R 29° FT of 2457 MS 1d: 1822° ¢ R 2

TARRK at 11000, then on track 256* to crocc SHEAD at or above 14000°. ot fis irfen 300 from U, 2% LT ° = ez stcing A o

ROUTING

ALTITUDE

From SHEAD via trancition. EXPECT filed altitude 10 minutec after departure

MAINTAIN FL190

centerline. up to 55" AGL/2236° MSL. Multiple
buildingc. cignc and pelec 197° from DER, 59°
RIGHT of centerline. up to 75" AGL/2291’

MSL.

LEFT of centerline. 59" AGL/2238" MSL
Roadc 669" from DER, 17° RIGHT of

centerline. up to 29" AGL/2208" MSL.

CHANGES

Neonas

© JEPPESEN, 2003, 2011, ALL RICHTS RESERVED.




M Pilot Issues

1 Unlike Descents, No climb path indication
1 Difficult to determine which altitude to compute.
1 Confusion has produced reduced climb rate

1 High workload for aircraft with low levels of
automation (Non-VNAV)

1 Procedures are to complex (DCA)




M Ailrcraft Issues

1 No climb path indications

1 Several FMS’ will try to fly through center of the
window

1 Many aircraft are not VNAV equipped
1 Many aircraft have no autothrottles

1 No timely warning an altitude restriction may be
missed




M Recommendations

1 Recommendations

— Continue use of the climb gradient for terrain
clearance

— Use “at”, “at or above”, and “at or below” altitudes to
comply with ATC requirements

— Remove block altitudes mandate in 8260-46D




Questions




