Approaches - Types, Limitations, Regulations



Objective

To demonstrate the kinds of approaches, approach limitations, and regulations that
govern how we fly approach procedures.

Introduce basic approach concepts for precision, non-precision, GPS, and other types
of approaches.

Based on ASA IFR Syllabus:

e Stage 2 / Module 3: GPS Approaches
e Stage 2/ Module 4: ILS Approaches
e Stage 2/ Module 5: RNAV Approaches

(60 minutes)



Overview

Getting established on an approach e Other Approach Types

o Types of approaches o LDA Approaches
o Precision (ILS) o Backcourse Approaches
o Non-precision (VOR) o Visual and Contact Approaches

o GPS approaches (LNAV, LPV) e Inoperative Equipment

When can we land? e Cold Weather Operations

Circle to land, sidesteps



Getting Established on an Approach

How do we get from the enroute phase
to the final approach phase?

e Direct to an IAF (e.g. LOATH)
o Or an IF if RNAV equipped

e Via a feeder route (e.g. COUGA)

e Vectors to final
o ATC-assigned headings,
Intercept to the final approach
course

o Entry behind the FAF
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Procedure Turns
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A published 180-degree turn to align you with the final
approach course.

e Types of turns, up to the pilot what to use
o 45/180
o 80/260
o Teardrop
o Racetrack
e Protected turn area, "Remain within 10NM"

e Descend to lower altitude after established
Inbound



Hold-in-Lieu of Procedure Turn (HILPT)
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Published hold used for getting you
aligned with final approach course (e.qg.
PITER transition)

Fly standard hold entry and begin the
approach

ATC will not expect you to make additional
turns in the hold

These are hecome more common than
barbed PTs

Tip: Always confirm with ATC if you're
going to fly the course reversal



When not to Fly a PT/HILPT - SNoRT

e S: "Straight-in approach” from ATC
o "Cross COVHO at 2000, cleared straight-in A
RNAV runway 15 approach Scappoose % UL B IMIUS
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Approach Types

e Precision
e Non-precision

e GPS Approaches




Precision Approaches

Precision approaches are characterized by vertical and horizontal guidance that
position the aircraft close to the runway from where it can safely land.

Type of precision approaches:

e PAR - Precision approach radar
e GLS - GBAS landing system

e ILS - Instrument landing system

ILS typically have minimums of 200 feet above TDZE



Components of an ILS

700" wide at runway threshold

TN 06 vidh

750-150" >
Localizer

Glideslope antenna

Touchdown o
Aiming point

0" 500" 1000° 1300° 2000° 2500° 3000°

Localizer:

e Positioned at the end of the runway

e Angular width is 700" wide at the
threshold
o Two signals: 150HZ and 90HZ

signals

e Gives precise L/R angular guidance
aligned with the runway

e Note: Sensitivity depends on runway
length



Components of an ILS

Glideslope Signal Glideslope:

e Positioned to the side of the runway

e Gives angular vertical guidance, usually a 3°
glideslope

e Gets more sensitive as we get closer to the
runway

e Note: There can be interference on the
glideslope signal which can cause "false"
glideslopes



ILS Marker Beacons

Used to be standard on an ILS. They
were identified with a tone and light
on the audio panel.

e Outer marker: FAF (tone)

o Middle marker: Standard
minimums (tone)

e Inner marker: Used to identify
lower minimums of CAT Il or Il
ILS (tone)

We now use DME, 2nd VOR, or GPS
to identify these points
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https://www.youtube.com/watch?v=AW8IF9WdoD0
https://www.youtube.com/watch?v=sSdlsB5NSsw
https://www.youtube.com/watch?v=xYit3zKbZkw

Capturing an ILS

CREPE 1000 3300_ /OR .
One Minute ~ MQO . 4 ;3..1-.11::5,{; o
Holding Pattern | gfgo - S 4 2

4700 =<=290° | . g
4000 1 100—7'"" I #g'““r'l!z'h"f%x

GS 3.00°

e Glideslope needle starts above us

e As we approach the GS intercept (lightning bolt), glideslope needle will come down

e One dot below glideslope: Reconfigure for your approach


https://www.luizmonteiro.com/Learning_VOR_Sim.aspx

SUPPLEMENTAL TABLES

INSTRUMENT TAKEOFF AND APPROACH PROCEDURE CHARTS
RATE OF DESCENT TABLE
(ft per min)

The rate of descent table is provided for use in planning and executing descents with a known or approximate ground
speed. The descent chart may also be used to calculate a constant rate of descent in the final segment on a non-
precision approach. This rate of descent is advisory only. Rates of descent in ft per min are monitored with a vertical
speed indicator (V5I). The use of a descent rate should not be used if it will exceed the aircraft's operational limita-
tions.

AMGLE | fiNM -

Rule of Thumb for a 3° Descent

Descent rate = (Ground speed in knots) / 2 * 10

90 knots / 2 * 10 = 450 fpm

How would wind affect our descent rate?



Flying an ILS

SELECTED COURSE

GLIDE SLOPE POINTER
GLIDE SLOPE FLAG

LOCALISER SCALE
LOCALISER POINTER
GLIDE SLOPE SCALE

NAV Bl
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bcs : .[lz - LOCALISER FLAG

OBS KNOB

Fly to keep the needles centered

e GS needle moves up: Too low
e GS needle moves down: Too high

e LOC needle moves left: Right of
course

e LOC needle moves right: Left of

course

Both needles get more sensitive as we get
closer to the runway.



Precision Approaches Minimums

One Minot MER.:E S2 | Mao| M© e We fly our glideslope and
ne iviinure -
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e DAIs listed in MSL altitude., along
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A < | o E.g. 398 ft MSL, 1/2 s.m. vis.
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descent if we have the required

envionment in sight
o More on this



When Can We Land? - FAR 91.175

An aircraft may not descend from the DA/MDA unless:
1. Aircraft is continuously in a position from which a descent to a landing can be
made on the intended runway
2. The descent can be made at a normal rate of descent using normal maneuvers
3. For 121/135 ops: A descent that allows for touchdown in the touchdown zone
4. The flight visibility must be greater than prescribed on the chart

5. At least one of the following visual references for the intended runway is visible



Visual References

e Approach lighting system* *"’v—/l\ﬂ- /|\ : -—,,_ .
e Threshold marking/lights '-

e Runway end identifier lights
(RAUES))

.
PAPI/VASI .
Touchdown markings/lights L EEEIET ALSF-2 (Cat )

Runway or runway markings

|||||

some

.....

*The red terminating bars allow you to descend to

* Runway lights 100' above TDZ (regardless of the approach)



Non-Precision Approaches

Non-precision approaches are characterized by step-down fixes and a minimum
descent altitude (MDA) .

Types:

e VOR - VOR approach
e TACAN - TACAN approach
e LOC - Localizer approach

e LDA - Localizer directional aid

LOC BC - Localizer back course approach

ASR - Approach surveillance radar



Flying a Non-Precision Approach
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e Use the primary navaid for L/R guidance

e Descent to the lowest altitude for each segment
based on the profile view

o After the final step-down fix, descend to the
approariate MDA

e Fly at the MDA until
o The runway Is In sight and a landing can be
made (91.175)

o Or, the missed approach point and execute
the missed procedure



Going Missed on a Non-Precision Approach
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Flying VOR Approaches with RNAV

AIM 1-2-3: "Use of a suitable RNAV system as a means to navigate on the final
approach segment of an instrument approach procedure based on VOR, TACAN or
NDB signal is allowable."

Requirements:

e The underlying NAVAID must be operational
e The NAVAID must be monitored for the final approach course alignment
e Secondary CDI or bearing pointer should monitor the underlying NAVAID

e Guidance can be used from the GPS



RNAV (GPS) Approaches

SANTA MARIA, CALIFORNIA AL-379 (FAA) 25275

APP CRS | Rwy ldg 8004 RNAV (GPS) RWY 30
316° Apt Elev 261 SANTA MARIA PUB/CAPT G ALLAN HANCOCK FLD (SMX)
vV DME/DME RNP-0.3 NA. When local altimeter setting not received, use

s : . , MISSED APPROACH: Climb to 4000 direct
San Luis Obispo County Rgnl altimeter setting and increase all MDA 60 HANNU and on track 294° to WINCH

feet. Rwy 30 helicopter visibility reduction below 1 SM NA. Straight-in and hold
Rwy 30 NA at night, Circling Rwy 2, 30 NA at night. '

ATIS SANTA BARBARA APP CON * SANTA MARIA TOWER * GND CON UNICOM
121.15 124.15 327.8 118.3 (CTAF) (§ 239.25 121.9 122.95

72N |
Approaches with Vertical Guidance: Without Vertical Guidance:
e LPV: Localizer Performance with Vertical e LP-Akintoa LOC
guidance approach

e LNAV/IVNAV: Lateral/vertical navigation e LNAV - Lateral guidance



LPV Approaches: Localizer Performance with Vertical
Guidance

MISSED APCH FIX

ob
e Flown just like an ILS: pora0 o

o Intercept the "localizer"

e ILS-like minimums (200" minima)

o Capture the glideslope from below

e Gives angular L/R guidance which gets more S WI225,, N
sensitive as you descend

e Not technically a "precision approach" (for
the purposes of alternate planning)

_

LPV  DA# 430/24 200 (200- %)

[NAV/ ,
vNAY DA 563/32 333 (400- %)

LNAY MDA 680/24 450 (500-12) 680/50 450 (500-1)

860-1 1000-1 1420-3 1540-3




LPV Approach CDI Sensitivity

LPV COURSE SENSITIVITY

e CDI sensitivity becomes more accurate as you get closer to the runway

e Final segment has angular guidance like an ILS



LNAV/VNAYV Lateral/vertical Approaches

LNAV COURSE SENSITIVITY

Final approach has fixed 0.3NM
sensitivity (not angular like LPV)

Doesn't require a WAAS-based
navigator

These were initially designed for
baro-aided FMS systems

Garmin annunciation: Garmin
WAVANVA\YS



GPS Mode Annunications

e ENR: Enroute

Audio MIC | |XPDR NAV

Panel ' IDENT | (116.40 , _
o 19735 . W/ e TERM: Terminal

 LNAV: Lateral navigation

e LNAV +V: Lateral navigation w/
advisory vertical guidance

e LP: Localizer performance

e LP +V: Localizer performance w/
advisory vertical guidance
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GPS APPROACHES

TIPS & TRICKS

You must adhere to minimum
altitudes on stepdown fixes for
LNAV+V and LP+V approaches

Advisory glidepaths do not
guarantee obstacle clearance
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Advisory Vertical
Guidance

LP+V, LNAV+V

A glideslope generated the
navigator which meets the
crossing requirements of
the step-down fixes of a
non-precision approach.

Follow the guidance to the
MDA (not a DA).



Circling Approaches

Allow you to fly an approach to one runway, but "circle" to land on a different runway

e This requires higher minimums to
ensure obstacle clearance

e Should maneuver to the "shortest
path to the base or downwind leg"

e Missed approach procedure:
o Climbing turn towards the
runway, the execute missed
turn procedure

o Additional turns in the
protected area may be
required



Circling Approach Minimums
Protected Area For Circling Approaches caecoRY | A | 8 | ¢ | b

430/24 200 (200-15)

LNAV/
VNAY DA 563/32 333 (400- %)

LNAV MDA 680/24 450 (500-14) 680/50 450 (500-1)

860-1 1000-1 1420-3 1540-3

293/24 263 (300-1)

S-LOC10L | 420/24 390 (400-1%) 420/35 390 (400-%)

720-1 760-1 1140-3

Expanded circling protections: Introduced in
2012, indicated by negative C on minima line




Sidestep Maneuver
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SANTA ANA, CALIFORNIA

SOCAL APP CON
X 121.3 263.1

ALTERNATE MISSED
APCH FIX
SEAL BEACH

Chan 104

airway radials 058 CW 120.
IS

ok _—
w8 gos0 196° (2.4)/

A REIL Rwy 20L
2104 MIRL Rwy 2R-20L
HIRLZﬁvéy+2L-20R
2210

e Parallel runways less than 1200 ft. apart

AL-377 (FAA) 19003

ILS or LOC RWY 20R

JOHN WAYNE AIRPORT-ORANGE COUNTY (SNA)

e ATC can say "cleared ILS runway 20R

LOC south course (196°) to MINOE INT/I-SNA
10.9 DME.

v | o5 | approach, side-step runway 20L"

e Commence the side-step maneuver as soon
as possible after the runway or runway

—7800—

environment is in sight

SW-3, 03 JAN 2019 to 31 JAN 2019

VGS$| and ILS glidepath not SAGER INT
MINOE | coincident (VGSI Angle  SNAKEINT I-SNA [17.3)
3.00/TCH 63) I-SNA [12.4) | One Minute
HUKEM INT | | Holding Pattern

LEMON INTFSNA [1O) | \
016°=>—
DYERS INT I-SNA CT—5=—3500
I-SNA[4.1) \9 96°
#1-SNA \
GS 3.00°
TCH 51

[==]1.1 ]
[Geow | & [ o |

S-ILS 20R*
984 (1000-3)

(DUAL VOR RECEIVERS OR DME



LDA - Localizer Directional Aid Approaches
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E RGNL/THE DALLES MUNI(DLS)

LDA/DME RWY 25

Localizer (and sometimes glideslope) which provide
approach guidance not aligned with a runway

Example: KDLS LDA/DME RWY 25

They are non-precision approaches, even if they
had a glideslope

S-LDA minimums are treated as an MDA



Localizer Backcourse Approaches - LOC BC

Localizer Front Course And Back Course

The signal from a localizer also extends behind the primary
runway, and can be used to guidance to the opposing runway.

90 Hz 150 Hz

e Disregard any glideslope indication

e A standard CDI will be read L/R backwards
o Fly away from the needle instead of towards it

o "You are the needle"

e With an HSI, set the inbound/front course into your OBS
o Then the green needles will read correctly (since the
needles are flipped upside down)

90 Hz 150 Hz



https://www.luizmonteiro.com/Learning_VOR_Sim.aspx

0 TS T cas g 811 | LOC BC RWY 13

han 40 Apt Elev MCNARY FLD (SLE)

Climb to

E 9 DI

SEATTLE ¢ SALEM TOMWER *

1258 291.7 119.1(CT

A 2064

Example LOC BC
Approach - KSLE LOC BC
RWY 13

Chan 101

[RADA

MCNARY FLD (SLE)

LOC BCRWY 13




Visual and Contact Approaches

ATIS
134.5 AT
TAMPA APP CON LAKE
1253 316,08

RG-CLEARWATER TOWER *

e \/; :
NORTH BAY VISUAL RWY 18 uazspan  strmssincassanrs rons: (AW APNPPRY| Approaches:

TARPON

e |f the airport has VFR weather (1000 + 3),
RADAR REQUIREE

IGHT

controllers can assign a visual approach

e We're still IFR, so VFR cloud clearance rules
(91.255) don't apply

S T « Expectation that we land visually, traffic +

I,'BRJDGE =
: ) A Bfﬁ*ﬂi 5 c oAcC
N terrain clearance is our responsbility

e
=" MIDDLE
BRIDGE

Charted Visual Procedures:

e These are uncommon

e Often used for noise-abatement



Contact Approaches

e Gives us permission to descend to and land visually

e Need flight visibility of >1 s.m. and need to remain clear
of clouds

e Pilot needs to ask for a contact approach

Note that these would only be used if the conditions are less than VFR at the airport, so
we'd be maneuver at low altitude for the airport in <3 s.m. conditions

AIM 4-4-12, IFH Ch 10



Inoperative Equipment - Navigation

Primary navaid failure (VOR, LOC): 600 [ 2000 [ [SAWGA FIX MINIMUMS DME requied.
. JT I-CWT [7.8)
] L IT4 RADAR Cine Minute
o Before the FAF: Notify ATC and choose sy Holding Pattern

a different approach, or divert

o After the FAF: Execute missed approach
procedure

210/40 200 (200-%
GB0-145 470 (700-19%)

Glideslope failure:

e Outside the FAF: Inform ATC, ask for
the localizer approach

ST FETE -C LEHFH"‘HATEF‘ INTL(PIE)

o Inside the FAF: "Fail-down" to the LOC T ILS or LOC RWY 36

approach, follow LOC guidance and
climb/descend to the MDA



Inoperative Equipment - Visual Aids

(1) ILS, PAR, LPY, GLS minima

Approach lighting system inoperative:

(2) ILS, LPV, GLS with visibility minima of RVR 18001/2000%/2200* ¢ ngher minimums are reqUIred Wlth Inoperatlve

Inoperative Component or Visual Aid Increase Visibility ALS

To RVR 40007
To RVR 4500*

To RVR 2400# e If more than one component is inoperative, each
. o ]
Lo £ or A or LU 10 DA, For L6 procedsres i 0 200 fot AT it & minimum is raised to the highest minimum

restriction on autopilot usage, RVR 1800 authorized with use of FD or HUD to DA.
(3) All Approach Types and all lines of minima other than (1) & (2) above req u I red by any SI n g I e I n O pe ratlve CO m po n e nt

ALSF 1 82, MALSR, SSAIR i mie  See Inoperative Components or Visual Aids

(4) Sidestep minima (CAT C-D) Ta-b I e

Inoperative Component or Visual Al sl
o Sidestep Runway Increase Visibility

ALSF 1 & 2, MALSR, SSALR

ALSF 1 & 2, MALSR, SSALR

(5) All Approach Types, All lines of minima

Inoperative Component or Visual Aid Increase Visibility

ODALS (CAT A-B) Vs mile

ODALS (CAT C-D)




Cold Weather Operations

ASPEM, COLORADO AL-5889 (FAA) 25163

oo WA RNAV (GPS)-F
Apt Elev 7838 ASPEN-PITKIN COUNTY/SARDY FLD (ASE)
When local altimeter setting not receivad, prccadura M, MISSED APFROACH: {':|irr1|::|'ng righr

DME/DME RNP-0.3 NA. Visibility reduction by helicopters NA. turn to 14000 direct UNDZ and on
Procedure NA at night. Circling NA for Cat C southwest of Rwy 15-33. track 247° to GLEMO and held.

ASPEN APF COM * ASFEMN TOWER # GMD COM CLNC DEL UNICOM
123.8 288.3 118.85 (CTAF) (§ 288.3 121.9 123.75 122.95

» The snowflake symbol on an approach indicates cold-weather corrections are
required when the reported temperature is at or below the given value

e Raise any cross-altitude restrictions and minimum altitude by the amount in the
cold-weather correction chart in the TPP

COLD TEMPERATURE ERROR TABLE
HEIGHT ABOVE AIRPORT IN FEET
[ 200 ] 300 | 400 [ 500 | 600 [ 700 | 800 [ 900 ] 1000 [ 1500 | 2000 5000
< 0] 10 | 10 |10 | 10 | 20 | 20 |

=/ 0] 20 [ 20 [ 30 | 30 | 40 | 40 | | 170 | 230 | 280 |
30 0_| 60 | 70 | 90 | 100 | 2 '
C 5 -




Summary

Approach Types:

e Precision: ILS (200" minimums, DA)

e Non-Precision: VOR, LOC, LDA (step-
down fixes, MDA)

o GPS:
o LPV, LNAV/VNAV (vertical guidance)

o LP, LNAV (no vertical guidance)
Entry Methods:

e |AF, transitions, vectors to final

e Procedure turns, HILPT, SNoRT exceptions

Special Procedures:
e Circling approaches, sidestep
maneuvers
e LDA, LOC BC, visual/contact

approaches

Operational:

e Equipment failures
e Cold weather corrections

e Visual references (91.175)



Knowledge Check

While breifing an approach chart you come across a symbol on the airport sketch that
you don't recognize. Where can you find its meaning?



Knowledge Check

When flying a localizer back-course approach you notice the glideslope needle falling.
What should you do?



Knowledge Check

While circling to land to the opposing runway you lose sight of the airfield. You're
currently at 600 feet AGL and abeam the mid point of the runway. How should initiate

the missed approach procedure?



Knowledge Check

You're approaching an airport to land and you notice that the VOR navaid on the field is
out-of-service. You were hoping to fly the VOR-16 approach to land. You have a WAAS-

based GPS system installed in your airplane. Can you fly the approach?



References

e AIM Chapter 1

AIM Chapter 5

Looking for the Lights

14 CFR 91.175

Sporty's RNAV/GPS Approach Video


https://www.faa.gov/air_traffic/publications/atpubs/aim_html/chap1_section_1.html
https://www.faa.gov/air_traffic/publications/atpubs/aim_html/chap5_section_1.html
https://planeandpilotmag.com/looking-for-the-lights/
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-F/part-91/subpart-B/subject-group-ECFRef6e8c57f580cfd/section-91.175
https://courses.sportys.com/training/portal/course/INSTRUMENT/volumes/VIDEO_TRAINING/1aa2e10e-8d56-4525-b222-49e9113499bc/e9499203-6826-484a-9eeb-6be7bb808daa

