VectorsTo The Final Approach Course

ATC radar is used to substitute for the published initiareggh segment .

By Wally Roberts procedureATC could simply exercise where there is adequate radar cover-
speed control and let the arrivals fly thage. This would be very unusual at the
ONE OF THE GRET TIME-SAV- full “NoPT” procedure. However, traf- primary airport served by a radar ap-
ers for both pilots and controllers is théic comes from all directions, so theproach control, but is certainly a factor
use ofATC radar to vector an aircraftradar vector procedures are predicatext secondary airports and where Cen-
directly onto an instrument approacton the controller typically lining you upter provides radar approach control
procedure fairly close to the final apfor a modified base leg entry into theservices.
proach fix FAF). I've discussed this intermediate segment. Also, by provid-
concept in general terms in previougng vector services in addition to speed
articles. In this article, I'll review the control, the controller achieves the You've probably heard controllers
detailed ground rules for such vectorsnaximum effective use of busy termiuse the term “approach gate” when
From the perspective of TERPs, aal airspace. vectors are provided to the final ap-
radar vector to the final approach proach course. The approach gate is
course is a diverse radar initial approach an imaginary radar fix on the final ap-
segment, which substitutes for any pub- Not only must the turn onto final beproach course, which must not be less
lished non-radar initial approach segat the proper intercept angle, and ahan one mile from thEeAF, and it must
ment. The only time a vector to finalleast the prescribed distance from theot be less than five miles from the
actually intercepts the final approachrAF, the altitude of the vector must béanding threshold. This five-mile mini-
segment, howeveis with either an on- in concert with the requirements of thenum limit takes care of the on-airport,
airport VOR or NDB approach thatlAP. In the case of a non-precisionRA noFAF VOR or NDB IAPs, as well
doesn’'t have &AF. Normall, a vec- the assigned vector altitude must be at those rare IAPs with a very short
tor to final intercepts the final approactan altitude which will allow you to de- final approach segment.dtalso sig-
course within the intermediate segmenscend in accordance with theRAThis nificant to note that thEAF for a pre-
is fairly loose language, but the altitudeision approach is the point at which
requirements for a precision IAP arehe charted intermediate altitude inter-
An intermediate segment normallymuch more concise: at an altitude natepts the glideslope, which at some lo-
must be at least five miles in length. Aabove the glideslope and not at an alteations can be several miles prior to
special rule permits an ILS intermeditude below the glideslope intercept althe charted (Maltese crosSAF.
ate segment to be less than five milggude shown on the approach chart.  Except when the weather is likely
where a shallow intercept angle is used. If the ATC facility’s minimum vec- to be VMC passing thEAF, or unless
A similar condition exists for vectorstoring altitude is too high to satisfy thethe pilot requests a turn on at fR%&F,
to final that permits the controller tointercept altitude requirements, theithe vector must intercept the final ap-
shorten the length of the intermediateectors-to-final are not feasible evemroach course at least two miles prior
segment, but limits the intercept angle
to 30 degrees and, in some cases, to 2o

The approach gate

Compatible vectoring altitude

Shortening the intermediate

degrees. There is a minimum length fqr
this radar-vector-shortened intermedi- \ \
ate segment, which generally is at leapt [*BAD” weather “GOOD" weather ilot request onl
three r%iles unless thge reportéd weathpr L_MInimum minimum [Pilot request only |
provides reasonable assurance that the > N 5
aircraft will be in VMC when passing 30 20 20 42
theFAF, or the pilot requests a turn ontg 2 miles 1 mile Approach gate FAF
final at theFAF. from from L mile
gate gate from FAF
Base-leg concept

The majority of IFR arrivals in ra- Figure 1. This plan-view diagram shows the basic regoients that a con-
dar-controlled terminal airspace aren’troller must follow when vectoring anraraft to intecept the final ap-
lined up for a straight shot at the IARroach course. The final vector imtept angle is limited to 30 degges,
final approach course. If this were theéinless the vector is to a point on final less than two mites the appach
case, and the IAP were an “NoPTUYate, in which case the maximum intercept angle is 2@edsg
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to the approach gate, which almost abide the approach gate but no closeector is to a point on final less than
ways equates to at least three milgban the approach gate. two miles from the approach gate, in

prior to the FAF. 2. I_fspecifically requested by the piwhich case the maximum intercept

lot, aircraft may be vectored to inter-angle is 20 degrees. The important num-
By the book cept the final approach course insidber to remember is 30 degrees, which
The following is from the controller’s the approach gate but no closer thas the normal limit. This is why the con-
handbook (Section 5-9-1) and providethe final approach fix. troller can cut the corner on the inter-
guidance to a controller when vector- b. For a precision approach, at an atnediate segment, because he/she is
ing aircraft to the final approach courseiitude not above the glideslope/glidepatthopefully) lining you up at a lesser
“Except (for visual approaches),or below the minimum glideslope interangle and at a more precise position
vector arriving aircraft to intercept thecept altitude specified on the approacthan can be achieved with non-radar
final approach course: procedure chart. segments of the IAP.

a. At least 2 miles outside the ap- c. For a non-precision approach, at Figure 1 (page 10) is a generic plan-
proach gate, unless one of the followan altitude which will allow descent inview presentation of the requirements

ing exists: accordance with the published procamposed on the controller.
1. When the reported ceiling is adure.”

least 500 feet above the MVA/MIA The controller’s handbook also con- Vertical profile

and the visibility is at least 3 miles (retains a table that limits the final vector In addition to the horizontal limita-
port may be a PIREP if no weather ightercept angle to 30 degrees, unless the (continued on next page)
reported for the airport), aircraft may

be vectored to intercept the final ap-
proach course closer than 2 miles out-

KERNN

Non Precision
APPROACH GATE
(1 mile from OM)

@ 1 mile from NP gate

Precision

FAF g

1 mile —>|

|
|
|
|
l
|
|
|
p 2 miles from NP gate \
=T Ew | |
|
Precision |
APPROACH GATE ‘
|
® 1 mile from P gate |
|
|
|
\
|

® 2 miles from P gate

Not less than 3 miles
<= to MVA boundary

Figure 2. This shows the controller’s
vector requirements when applied to
the SLC ILS RWY 34R. Note how
much narrower the non-radar-pro-
tected airspace is than what the con-
troller uses for vectoring (MVA
boundary). Once you descend below
the last assigned altitude, you lose
the protection of the controller’s ra-
dar altitude, and could lose clear-
ance from high terrain unless you're
within the narrower non-radar air-
space protected for the IAP.
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Figure 3. Note the intermediate altitude to the non-preci-
sion FAF is 6,100 feet, but to the precision FAF it's 7,100
feet. This is a subtle trap both controllers and pilots some-
times fall into. If you accept a vector to the ILS for this
approach at less than 7,100 feet, you would be in viola-
tion of the FAR 97 IAP once the vector is terminated.
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i latter stages of the intermediate sedput to the precision FAF it's 7,100 feet.
Vectors to Final ment and the beginning of the final apThis is a subtle trap both controllers and
(continued from page 11) proach segment. pilots sometimes fall into. If the con-
tions imposed on the controller, Para- Note how much narrower the nontrollerknowsyou’re going to shoot the
graphs b. and c. quoted above imposadar-protected airspace is than whawon-precision localizer approach, he/she
the following vertical limitations: the controller uses for vectoring. Onceould turn you onto final around three
Non-precision IAP:The final vec- you descend below the last assigneuiles from KERNN at 6,100 feet. How-
tor altitude must allow you to descendhltitude, you lose the protection of theever, if you're being vectored for the
in accordance with the published proeontroller’s radar altitude, and could loséLS, the minimum altitude assigned must
cedure. While this guidance is someelearance from high terrain unles®e 7,100 feet, and to a point not less
what imprecise, a vector at 4,000 fegtou’re within the narrower non-radarthan three miles from the precision FAF.
to a point three miles prior to the FAFairspace protected for the IAP. This If you accept a vector to the ILS for
and where the FAF crossing altitude igives you a clue why the FAA won'tthis approach at less than 7,100 feet,
2,000 feet, wouldn’t be reasonabledefine “on-course” as anything otheyou would be in violation of the FAR
What shouldbe done by ATC (in or- than a centered localizer needle. Thi87 IAP once the vector is terminated.
der to apply the intent of TERPS) is tas more critical than ever, with the adThat 7,100-foot minimum altitude is
vector you at the altitude shown on theent of new, narrower ILS protectedhere for a reason, and is so stated on
approach chart for crossing the FARairspace criteria, shown in Figure 2. the IAP regulatory document as the
if they turn you onto final close-in to  In Figure 3, the intermediate altitudeminimum altitude for glideslope inter-
the FAF (three miles, or less). How+o the non-precision FAF is 6,100 feet;ept. Whether violating this rule would
ever, if the vector turns you onto the

final approach course farther out from KORD 19 56p 97 JEPPESEN CHICAGO, ILL
Y QST !
the FAF, the controller can reasonably -O'HARE INTL ILS Rwy T4R
. . ATIS CHICAGO Agproach (R) O'HARE Tower Ground
add 300 feet for each mile the inter- 135.4 ‘ 9.0 e e ‘ 1219
cept is more than three miles from the Loc W T o o, et e e8
FAF. 109.75 142°  |2384'(17177| 867 (2007 025 667"
Precision IAP:The imaginary ap- R Fo 1y ST o 1 000
. ouU Vi - o old.
proach gate should be fixed by ATC to Simul ancovs approach authorized with Ry 1AL
be one mile prior to the precision FAF, A FARMg;ﬁi N
. 1251° @ -
instead of the OM or other Maltese ] S N
cross FAF. At many locations, there is J ot when 1 R ¥~
no practical difference between the o
precision FAF and the Maltese cross N
FAF. However, the ILS shown in Fig- A"
ure 3 (page 11) is a fairly common situ-

ation, where the precision FAF is sev- .
eral miles prior to the Maltese cross FAF
(3.2 miles in the example shown). The
vector to an ILS must be at an altitude
not less than the glideslope intercept al-
titude shown on the approach chart, and
at a position where the intercept with 5
the localizer will not be above the ]
glideslope. .

The following examples cover most n
radar vector situations.

KSLC ILS Runway 34R
Figure 2 (page 11) is an enhanced e
version of Figure 1, and is tailored to | se

the Salt Lake City (SLC) ILS RWY REPRODUCED WITH PERMISSION © JEPPESEN SANDERSON, INC., 1997. ALL RIGHTS RESER

34Rh(Figure 3, page 11). Figure 2 shows Figure 4. The normal precision FAF is at the point where
both the minimum limits of the MVA 7,000 feet intercepts the glideslope, but ATC is permitted

that the controller must use, as well as to shift the precision FAF to the point where 2,500 feet
the protected airspace provided by the intercepts the glideslope.

TCH 52°

| TDZE 667"

0.5
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ever hurt is problematic. vectors to final. However, in the IAPsons: the vector wasn't to the final ap-

Sometimes controllers will vectorin Figure 5 (below), if the Center vecproach course, and an NoPT authori-
you to a point much further out on ariors an aircraft to intercept the Montzation is not along the subsequent ap-
IAP. In Figure 3, a vector a couple milepelier R-079 terminal route, a cours@roach routing.

outside PLAGE, for example, would bereversal would be required for two rea- (continued on page 15)

acceptable at 10,500 feet or at 9,000

feet be_zcause of Note 3. This far out, JEPPESEN 16 195 (7D WHITEFIELD, NH

the altitude would be common for ei- asos 118.37 3\ MT WASHINGTON REGL

ther a localizer or precision approach, BostON Coner () 135.7 LA LOC Rwy 10

because the location is well prior to the savGoRRedio 122.4 900 f 7400 toc 109.5 HIE

area where the nuances of the differ- f trwnsmGron st wicon CTAF 122.8 L ouhos _apr. Elev 1074/

ences between precision and non-pre- i NEWPORT NDB S

cision come into play. 2, \. 6 Z|

2\ o &
KORD ILS Runway 14R . - % - < g
Refer to Figure 4 (page 12). The nor- \ - /'f’ o

mal precision FAF is at the point where 104° 1095 HIE)__

7,000 feet intercepts the glideslope, but

“©” (on the profile) permits ATC to A

shift the precision FAF to the point i
where 2,500 feet intercepts the
glideslope. As a result, a vector onto

WITEY 3554
.

final at least three miles from the point & Qqq"/ AN
where 2,500 feet intercepts the E% / %,
glideslope would be legal, because the 12 > & S,
2,500-foot intercept has been 15 A KN
“TERPs’d” and is authorized in the = i S
FAR 97 procedure. Such a note must | LEBANON VOR r =
always be present in order to have REPRODUCED WITH PERMISSION © JEPPESEN SANDERSON, INC., 1997. ALL RIGHTS RESBR
“dual” precision FAFs. Figure 5. If the Center vectors you to intercept the Mont-
pelier R-079 terminal route, a course reversal would be
KHIE LOC Runway 10 required because the vector wasn't to the final approach
FAR 91.175 (j) “Limitation on pro- course, and an NOPT authorization is not along the sub-
cedure turns,” is normally triggered by sequent approach routing.
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. onto the approach further out, or théNoPT” would not otherwise be appro-
Vectors to Final primary navaid if there is no fix on thepriate, and then the controller clezfrg you
(continued from page 13) approach (i.e., on-airport VOR/ND.B).for a s_trz_;light-in e}pproach, it’s_your re-
KLOL VOR-C ® You can be turned onto the fln_atsp_on3|blllty to reject such an inappro-
approach course closer than 3 milgsriate clearance. If not, it's you who
In Figure 6 (below right), the IAP from the FAF if you request it, or if thewill violate the FAR, not the controller.
has a 31.7-mile feeder route that is exveather reports indicate you should b&his type of incorrect handing is most
actly the final approach course. If thén VMC prior to the FAF. likely to occur where a VOR or NDB
Center vectored you onto this route, ®Where an approach (VOR, NDB facility is both the FAF and course re-
would FAR 91.175(j) be triggered?GPS, or RNAV) has a course changeersal IAF. It could also occur by be-
Well, it depends, and this gets beyondt the FAF, a vector to the intermediing cleared to a GPS waypoint that isn’t
the “easy understandings.” If the vecate segment is considered to be a vean “NoPT” IAF.
tor is to a position more than 10 milesor to the “final approach course” for
from LLC VOR, assume the courseurposes of FAR 91.175(j). Wally Roberts is a retired airline
reversal applies, because you need to ®Direct clearances to fixes or nawaptain, former chairman of the
lose a lot of altitude that cannot safelyacilities within an IAP arenot the ALPA TERPs Committee and an ac-
be done except within 10 miles of theequivalent of a radar vector to the finalive CFIl in San Clemente, CA. Visit
VOR. If, however, the controller callsapproach course. If ATC clears you diwally’s web site at http://
10 miles from the VOR and providegect to a point on an IAP wherewww.terps.com
you with an altitude that will allow de-

scent in accordance with the AP, then JEPPESEN Nov 1591 (13-2 LOVELOCK, NEV
you could go straight-in. If in doubt, do ':8-8 DERBY
the course reversal, but let the control- o 2 s VOR-C
. y . vor 116.5 LLC

ler know in advance what you'll do. When local altimetar setting not recsived,
procedure not avthorized. Apt. Elev 3903'

Proceed with caution

Here are some final words of cau-
tion to remember when being vectored
for an approach:

® |facontroller takes you across
the final approach course, don't inter-
cept it without a clearance. ATC isn’t
supposed to do this without advising
you, but if they do, ask before turning.

®|f a controller clears you for an
approach before you intercept the on-
course, he/she must give you an alti-
tude to maintain until established. If he/
she fails to do this, maintain the last
assigned altitude until on-course (FAR

%,

91.175(i)).

®\When the winds aloft are strong,
be prepared for some oddball problems. e — VOR
For all you know, the controller could 85_00,/,33?/‘
have just come on-duty, and has yet to O N T T53a 700" b3e

. S——— i U530

compensate for the winds. oo 1L L

®Center vectors to final are suspect 30 3907
at unfamiliar locations. Center radar is miISSED APPROACH: Climbing LEFT turn to 8500’ inbound via LLC VOR R-153 to
fair to poor, compared to approach con- LLC VOR and hold.
trol radar. Be aggressively safe when REPRODUCED WITH PERMISSION © JEPPESEN SANDERSON, INC., 1997. ALL RIGHTS RESER
receiving such vectors. Figure 6. This IAP has a 31.7-mile feeder route that is

® When clearing you for an ap- exactly the final approach course. If ATC calls 10 miles
proach, the controller must state your from the VOR and provides you with an altitude that will
position relative to either the FAF, or allow descent in accordance with the IAP, then you could
earlier approach chart fix if vectored go straight-in.
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