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What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

Setting the Stage – How Good Is Your En Route?

09/04/2004 En Route KMIV to KDYL09/04/2004 En Route KMIV to KDYL 
in Cirrus SR20in Cirrus SR20
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09/01/2010 – 08/31/2011

Setting the Stage – How Good Are Your Approaches?

Approach into Kai Tak Airport, Hong KongApproach into Kai Tak Airport, Hong Kong
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09/01/2010 – 08/31/2011

Anything Wrong With This Picture?

Garmin G1000 Simulator version 9.03 with SVT

Red: terrain 
within 100 feet

Yellow: terrain > 100 feet < 1000 feet
Green: terrain 
> 1000 feet
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09/01/2010 – 08/31/2011

So What Do You Think? CFIT in the Making?

Garmin G1000 Simulator version 9.03 with SVT

Red: terrain above 
flight path
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What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

Presentation Agenda
•

 
GPS – What is it?

•
 

Any GPS Preflight Tasks?
•

 
VOR to GPS Transition – What’s it like?

•
 

Setting Up a GPS Flight Plan
•

 
WAAS – What is it?

•
 

Collection of GPS/WAAS Approaches for PA, NJ, and DE
•

 
Setting Up WAAS Approaches

•
 

What Are the Risks with Using GPS?
•

 
What Are Your Personal Minimums?

•
 

What are the NTSB Statistics on GPS?
•

 
AOPA Air Safety Foundation Statistics on TAA Accidents

•
 

How to Run NTSB Queries
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GPS 
What is it?
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09/01/2010 – 08/31/2011

GPS GPS –– Global Positioning SystemGlobal Positioning System
•

 
Space-based radio-navigation system 
consisting of

–

 

Constellation of solar-powered satellites
–

 

Network of ground reference stations 

•
 

Minimum of 24 GPS satellites
–

 

Orbit the Earth
•

 

Altitude of ≈

 

11,000 –

 

12,000 miles 
•

 

Orbital velocity ≈

 

7,000 mph
•

 

Two complete orbits every 24 hours 
–

 

Provide accurate information on position, 
velocity, and time

•

 

Anywhere in the world
•

 

In all weather conditions
•

 

Non-WAAS receivers accurate to ≤

 

15 meters
•

 

WAAS receivers accurate to ≤

 

3 meters
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09/01/2010 – 08/31/2011

GPS GPS –– Global Positioning SystemGlobal Positioning System
•

 
Worldwide aviation navigation

–

 

Arrival 
–

 

Departure 
–

 

Enroute 
–

 

Landing 
–

 

Surface and Oceanic

•
 

Accurate, continuous, all-weather 
coverage

–

 

three dimensional coverage for GPS only
–

 

four dimensional coverage  for GPS with 
augmentations

•
 

Permits accurate aircraft position 
determination anywhere on or near the 
surface of the earth.
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Any GPS 
Preflight Tasks?
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09/01/2010 – 08/31/2011

FAR 91.103 – Preflight Action
–

 

Each pilot in command shall, before beginning a flight, become familiar with all 
available information concerning that flight. This information must include –

a)

 

For a flight under IFR or a flight not in the vicinity of an airport, weather 
reports and forecasts, fuel requirements, alternatives available if the 
planned flight cannot be completed, and any known traffic delays of 
which the pilot in command has been advised by ATC;

b)

 

For any flight, runway lengths at airports of intended use, and the 
following takeoff and landing distance information:
1)

 

For civil aircraft for which an approved Airplane or Rotorcraft Flight 
Manual containing takeoff and landing distance data is required,

 

the 
takeoff and landing distance data contained therein; and

2)

 

For civil aircraft other than those specified in paragraph (b)(1) of this 
section, other reliable information appropriate to the aircraft,

 

relating 
to aircraft performance under expected values of airport elevation and 
runway slope, aircraft gross weight, and wind and temperature.
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Required Pre-Flight Activity – Database Check
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09/01/2010 – 08/31/2011

Required Pre-Flight Activity – Database Check
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09/01/2010 – 08/31/2011

Required Pre-Flight Activity – Satellite Check
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09/01/2010 – 08/31/2011

Required Pre-Flight Activity – Satellite Check
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09/01/2010 – 08/31/2011

Required Pre-Flight Activity – Satellite Check
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What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

VOR to GPS Transition 
What’s it like?
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09/01/2010 – 08/31/2011

En Route Information: VOR vs. GPSEn Route Information: VOR vs. GPS
•

 
VOR
–

 
You need to keep the Course Deviation Indicator (CDI) centered

–
 

If CDI shifts left, you are right of course
•

 

Turn left, use a 30°

 

intercept to reestablish
•

 

When CDI centers you are on course

–
 

If CDI shifts right, you are left of course
•

 

Turn right, use a 30°

 

intercept to reestablish
•

 

When CDI centers you are on course

•
 

GPS
–

 
You can see the airplane’s course deviation on the Moving Map

–
 

Turn left or right to reestablish on the magenta course line
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09/01/2010 – 08/31/2011

VOR Display of CourseVOR Display of Course
•

 
Route: Doylestown Airport to 
Pottstown VOR
–

 
KDYL to PTW on the 084°

 
Radial

•
 

The VOR representation below 
shows
–

 
Centered CDI on the 264°

 
Bearing to the 

VOR
–

 
Tail of the arrow shows the radial

•
 

Need to set frequency in NAV radio
–

 
116.5
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09/01/2010 – 08/31/2011

GPS GPS –– En Route Course En Route Course -- Garmin 430 and Garmin 430 and 
Garmin 530Garmin 530
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09/01/2010 – 08/31/2011

GPS GPS –– En Route En Route –– Garmin G1000 MFDGarmin G1000 MFD
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09/01/2010 – 08/31/2011

GPS GPS –– Setting Up Flight Plan Setting Up Flight Plan -- Garmin 430Garmin 430
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09/01/2010 – 08/31/2011

GPS GPS –– Setting Up Flight Plan Setting Up Flight Plan -- Garmin 430Garmin 430
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09/01/2010 – 08/31/2011

Intersections and Holds: VOR vs. Intersections and Holds: VOR vs. 
GPSGPS
•

 
VOR
–

 
You need to visualize the Intersection or Hold

–
 

Look at an en route chart

•
 

GPS
–

 
You can see the Intersection or Hold on the Moving Map
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09/01/2010 – 08/31/2011

VOR Display of IntersectionVOR Display of Intersection
•

 
Visualize Intersection with two centered CDI 
needles
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GPS GPS -- Intersection and Hold Intersection and Hold -- Garmin 530Garmin 530
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09/01/2010 – 08/31/2011

GPS GPS -- Intersection and Hold Intersection and Hold –– Garmin G1000 MFDGarmin G1000 MFD



28Federal Aviation
Administration

What’s GPS? How Do You Use It for Navigation and Approaches
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VOR vs. GPSVOR vs. GPS 
for for 

ILS ApproachILS Approach
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What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

VOR vs. GPS VOR vs. GPS -- ILS Instrument ApproachILS Instrument Approach
•

 
Route of Flight
–

 

3,000 feet MSL over Braden Airpark (N43), Easton, PA to Lehigh Valley 
International Airport (KABE), Allentown, PA for ILS 24 

–

 

N43 MUDRE (IAF, course reversal hold) MUSYK (FAF)  KABE
•

 
VOR only
–

 

Set Navigation radio frequencies
•

 

NAV1 radio to 108.55, identify IGUW localizer via Morse code
•

 

NAV2 radio to 112.9, identify SBJ VOR via Morse code
–

 

Set the OBS on VOR1 to 243°

 

and VOR2 to 129 °
•

 
GPS
–

 

Enter the flight plan in your Garmin 430, 530, or G1000
–

 

Select the instrument approach procedure in your Garmin 430, 530, or G1000 
–

 

You can see the route on the MFD
–

 

For Garmin 430 and 530 –

 

set OBS or VOR1 or H.S.I. to 243°, identify LOC
–

 

For Garmin G1000 –

 

set up everything in PFD and MFD
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VORVOR--Only ILS ApproachOnly ILS Approach
•

 
N43 to KABE Using VORs and Intersections

Intercepting the 
Localizer

On Course 
On Glideslope
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09/01/2010 – 08/31/2011

GPS ILS Approach GPS ILS Approach –– Garmin GNS 530Garmin GNS 530

On Course 
On Glideslope
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09/01/2010 – 08/31/2011

GPS ILS Approach GPS ILS Approach –– Garmin G1000Garmin G1000 
PFD View in Reversionary ModePFD View in Reversionary Mode
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09/01/2010 – 08/31/2011

GPS ILS Approach GPS ILS Approach –– Garmin G1000 Garmin G1000 –– MFD ViewMFD View
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09/01/2010 – 08/31/2011

VOR vs. GPSVOR vs. GPS 
for for 

Cross Country Flight PlanningCross Country Flight Planning
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09/01/2010 – 08/31/2011

VOR vs. GPSVOR vs. GPS 
Cross Flight PlanningCross Flight Planning

•
 

Route of Flight (using Victor Airways
–

 
R. J. Miller Airpark (KMJX), Toms River, NJ to Dare County 
Regional Airport (KMQI), Manteo, NC

–
 

KMJX  CYN V1 JAMIE  KMQI
•

 
Steam Gauges
–

 
You need to visually track the route on a low altitude enroute chart

–
 

Set and flip-flop NAV frequencies on NAV1 radio, maybe NAV2
–

 
Set the OBS on VOR1 and maybe VOR2

•
 

TAA
–

 
You enter the flight in your Garmin 430, 530, or G1000

–
 

You can see the route on the MFD



36Federal Aviation
Administration

What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

Planned Planned 
Route of Route of 

FlightFlight 
-- 

Enroute Enroute 
ChartChart

From From 
AOPAAOPA’’s Internet s Internet 
Flight Planner Flight Planner 
with permissionwith permission



37Federal Aviation
Administration
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09/01/2010 – 08/31/2011

Planned Route of FlightPlanned Route of Flight 
-- 

Navigation LogNavigation Log

From From 
AOPAAOPA’’s Internet s Internet 
Flight Planner Flight Planner 
with permissionwith permission
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09/01/2010 – 08/31/2011

VOR Cross CountryVOR Cross Country
•

 
KMJX to KMQI Using VORs and Intersections
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09/01/2010 – 08/31/2011

GPS Cross Country GPS Cross Country –– Garmin GNS 530Garmin GNS 530 
Setting Up the Flight PlanSetting Up the Flight Plan
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09/01/2010 – 08/31/2011

GPS Cross Country GPS Cross Country –– Garmin GNS 530Garmin GNS 530 
Moving Map Display of Flight PlanMoving Map Display of Flight Plan
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09/01/2010 – 08/31/2011

GPS Cross Country GPS Cross Country –– Garmin G1000Garmin G1000 
Setting Up the Flight PlanSetting Up the Flight Plan
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09/01/2010 – 08/31/2011

“Gotchas” with Garmin 
530/430/420 Units
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09/01/2010 – 08/31/2011

CrossCross--Filling Flight Plans with  Dual Garmin GNS Filling Flight Plans with  Dual Garmin GNS 
530 530 -- GNS 430 GNS 430 –– GNC 420 GPS UnitsGNC 420 GPS Units

•

 

Good safety feature to cross-fill 
plans on the dual GPS units

•

 

Press Menu button
–

 

Select Cross-fill from Page Menu
•

 

Can cross-fill from
–

 

GPS1 to GPS2, or
–

 

GPS2 to GPS1
•

 

Sending unit cannot cross-fill 
from NAV page 2 (Moving Map)

•

 

Sending unit can be on
–

 

NAV 1, 3, 4, 5, or 6, or
–

 

Another Page Group
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09/01/2010 – 08/31/2011

Common Errors Activating ILS Approach on Garmin Common Errors Activating ILS Approach on Garmin 
GNS 430 GPSGNS 430 GPS

•
 

Activating the approach from 
the Procedure Page does not 
automatically
–

 

Switch CDI from GPS to 
VLOC

–

 

Make LOC frequency active 
•

 
Pilots often forget this

•
 

Press CDI button to 
–

 

Switch from GPS to VLOC
•

 
Press Navigation Frequency 
flip-flop button to
–

 

Switch LOC frequency from 
Standby to Active
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09/01/2010 – 08/31/2011

Common Errors Activating ILS Approach on Garmin GNS 530 GPS Common Errors Activating ILS Approach on Garmin GNS 530 GPS 

•

 

Activating the approach from the 
Procedure Page does not 
automatically
–

 

Switch CDI from GPS to VLOC
–

 

Make LOC frequency active 
•

 

Pilots often forget this

•
 

Press CDI button to 
–

 

Switch from GPS to VLOC
•

 
Press Navigation Frequency 
flip-flop button to
–

 

Switch LOC frequency from 
Standby to Active
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Switching GPS Source on Avidyne MFD When GPS1 Fails  Switching GPS Source on Avidyne MFD When GPS1 Fails  

•
 

Avidyne MFD 
version on 
Cirrus SR20 v1
–

 

Select Setup 
Page

–

 

Press “Swap 
to GPS2”

 button 
•

 
May need to 
use Autopilot 
in Heading 
mode
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09/01/2010 – 08/31/2011

Switching GPS Source on Avidyne MFD When GPS1 Fails  Switching GPS Source on Avidyne MFD When GPS1 Fails  

•
 

Avidyne MFD 
version on 
Cirrus SR20 v2
–

 

Select Aux 
Page

–

 

Press “Nav 
Src”

 

button to 
swap from 
GPS1 to GPS2

•
 

May need to 
use Autopilot 
in Heading 
mode
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09/01/2010 – 08/31/2011

WAAS 
What is it?
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09/01/2010 – 08/31/2011

WAAS WAAS –– WideWide--Area Augmentation SystemArea Augmentation System
•

 
WAAS provides service for all classes of aircraft in all 
phases of flight

–
 

en route navigation
–

 
airport departures

–
 

airport arrivals
–

 
vertically-guided landing approaches in IMC at all qualified 
locations throughout the National Air Space System (NAS)
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09/01/2010 – 08/31/2011

Collection 
of 

GPS 
Approaches
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09/01/2010 – 08/31/2011

National List of GPS Approaches
• http://www.faa.gov/about/office_org/headquarters_offices/ato/se 

rvice_units/techops/navservices/gnss/approaches/

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/
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National List of GPS Approaches
• http://www.faa.gov/about/office_org/headquarters_offices/ato/se 

rvice_units/techops/navservices/gnss/approaches/ - scroll down

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/
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National List of GPS Approaches

• FAA Spreadsheet of GNS-GPS/WAAS Approaches (Last Updated 07/25/2013)
http://www.faa.gov/about/office_org/headquarters_offices/ato/servic

 e_units/techops/navservices/gnss/approaches/
http://williamjdoylejr.net/G1000_2013/G1000_Pilot_IFR_Course/20

 13-09-22_FAA_GPS_Approach_Spreadsheet_for_NER.xlsx
• Note:

– This spreadsheet includes worksheet tabs for the following types of approaches
• GPS Standalone Approaches
• LNAV Approaches
• LP Approaches
• VNAV Approaches
• LPV Approaches

– This list does not include overlay types of approaches, such as 
• VOR Overlays
• NDB Overlaps

– Specific approach types can be selected by clicking on the worksheet tabs as 
shown in the screen shot below.

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/
http://williamjdoylejr.net/G1000_2013/G1000_Pilot_IFR_Course/2013-09-22_FAA_GPS_Approach_Spreadsheet_for_NER.xlsx
http://williamjdoylejr.net/G1000_2013/G1000_Pilot_IFR_Course/2013-09-22_FAA_GPS_Approach_Spreadsheet_for_NER.xlsx
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Standalone GPS Approaches – NJ
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09/01/2010 – 08/31/2011

RNAV LNAV Approaches – NJ
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09/01/2010 – 08/31/2011

RNAV LP Approaches – NJ 
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09/01/2010 – 08/31/2011

RNAV VNAV Approaches – NJ 
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09/01/2010 – 08/31/2011

RNAV LPV Approaches – NJ 
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09/01/2010 – 08/31/2011

GLS Approaches – NJ 
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09/01/2010 – 08/31/2011

RNAV RNP Approaches – NJ 
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09/01/2010 – 08/31/2011

What Are 
WAAS 

Approaches?
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RNAV Approaches RNAV Approaches –– AIM References AIM References 
•

 
AIM Chapter 5 – Air Traffic Procedures

–
 
Section 5-4-5 –

 
Instrument Approach Procedure Charts

–
 
LNAV –

 
Lateral Navigation



 
Non-precision approach, descend at desired rate to MDA

–
 
LNAV+V –

 
Lateral Navigation with Vertical Navigation



 
Non-precision approach, descend along WAAS Advisory 
Glide Path to MDA

–
 
LNAV/VNAV –

 
Lateral Navigation with Vertical Navigation



 
Approach with Vertical Guidance (APV), descend along 
WAAS Glide Path to DA

–
 
LPV –

 
Localizer Performance with Vertical Guidance. 



 
Approach with Vertical Guidance (APV), descend along 
WAAS Glide Path to DA.



 
GLS –

 
ICAO GNSS (Global Navigation Satellite System) 

Landing System. Referenced as LPV in United States.
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RNAV/GPS Approach Minima
•

 
LPV DA (Decision Altitude): 300 ft AGL with 1 SM visibility

•
 

LNAV/VNAV DA (Decision Altitude): 400 ft AGL with 1¼
 

SM 
visibility

•
 

LNAV MDA (Minimum Descent Altitude): 500-600 ft AGL with ¾
 SM visibility

•
 

Circling: 600 ft AGL with 1 ¼
 

SM visibility
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LNAV (Lateral Navigation)
•

 
Non-precision approach

•
 

Descend at desired rate to MDA
•

 
Fly level at MDA
–

 
Until runway environment in sight –

 
then land, or

–
 

To MAP –
 

then begin missed approach procedure
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09/01/2010 – 08/31/2011

LNAV + V (Lateral Navigation plus Vertical Guidance)
•

 
Non-precision approach

•
 

Descend along WAAS Advisory GP to MDA
•

 
Fly level at MDA
–

 
Until runway environment in sight –

 
then land, oror

–
 

To MAP –
 

then begin missed approach procedure



66Federal Aviation
Administration

What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

LNAV / VNAV (Lateral Navigation / Vertical 
Navigation)
•

 
Non-precision approach

•
 

Descend along WAAS Advisory GP to DA
•

 
At DA – make a decision
–

 
If runway environment in sight –

 
land, oror

–
 

If runway environment not in sight–
 

then missed approach 
procedure
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09/01/2010 – 08/31/2011

LPV (Localizer Performance with Vertical 
Guidance)

•
 

Approach with Vertical Guidance (APV)
•

 
Descend along WAAS Advisory GP to DA

•
 

At DA –
 

make a decision
–

 
If runway environment in sight –

 
land, oror

–
 

If runway environment not in sight–
 

then missed approach 
procedure

KABE

Allentown, PA
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LPV (Localizer Performance with Vertical Guidance)
•

 
Approach with Vertical Guidance (APV)

•
 

Descend along WAAS Advisory GP to DA
•

 
At DA –

 
make a decision

–
 

If runway environment in sight –
 

land, oror
–

 
If runway environment not in sight–

 
then missed approach 

procedure
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RNP (Required Navigation Performance)
•

 
RNP-capable flight management system (FMS) utilizes 
enhanced software to monitor sensor inputs and compare real 
time navigation accuracy, also referred to as Actual Navigation 
Performance (ANP). 

•
 

Navigation performance for a particular RNP type is expressed 
numerically. 
–

 
Depending on the capability of each aircraft's system, RNP 
values can be as low as 0.1 nautical miles. 

–
 

A performance value of RNP 0.3, for instance, assures that 
the aircraft has the capability of remaining within 0.3 nautical

 miles to the right or left of the centerline 95% of the time and
 within a linear containment area of 0.6 nautical miles (twice 

the RNP value) 99.999% of the time.
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RNP (Required Navigation Performance)

•
 

RNP approaches for KTTN
–

 
Runway 6

–
 

Runway 24 
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RNAV/GPS Approach Minima - Glidepath
•

 
No glidepath
–

 
LNAV

•
 

WAAS-derived glidepath –
 

loss of signal 
downgrades to LNAV
–

 
LNAV + V

–
 

LNAV/VNAV
–

 
LPV
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RNAV/GPS Approach Minima – Obstacle 
Evaluation Area

Wider Obstacle Evaluation Area
–

 
LNAV

–
 

LNAV + V
–

 
LNAV/VNAV

•
 

Narrower Obstacle Evaluation Area
–

 
LPV
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RNAV/GPS Approach Minima – Obstacle Evaluation Area
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What Are the Risks with Using GPS?What Are the Risks with Using GPS?
•

 
Risk: Lack of Pilot Proficiency
–

 
Mitigation: Practice, practice, practice
•

 
Get the simulator for whatever GPS you have

–
 

E.g.: Garmin GNS 430, Garmin GNS 530, Garmin G1000

•
 

Download training videos, manuals (PDF), flight 
planning lessons

•
 

Get some ground instruction and flight instruction 
from your CFI
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What Are the Risks with Using GPS?What Are the Risks with Using GPS?
•

 
Risk: Head in the Cockpit Instead of Outside
–

 
Mitigation: Set up as much as possible on the 
ground
•

 
Do your flight planning at home before coming to the 
airport

–
 

File an FAA flight plan (consider IFR even if VMC)
–

 
Print a navigation log (consider AOPA Internet Flight Planner)

•
 

Set up flight plan in GPS after preflight and engine 
start but before taxi

–
 

Contact Clearance Delivery on radio or cell phone
–

 
Set up clearance route in your GPS 
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What Are the Risks with Using GPS?What Are the Risks with Using GPS?
•

 
Risk: Single Pilot IFR
–

 
Mitigation: Take an experienced pilot or CFI
•

 
Establish personal minimums, don’t deviate from 
them

–
 

Consider establishing a risk management matrix
–

 
Refer to next section on personal minimums

•
 

Build experience
––

 
When appropriateWhen appropriate, revise your personal minimums
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What Are the Risks with Using GPS?What Are the Risks with Using GPS?
•

 
Risk: Thunderstorm Penetration
–

 
Mitigation: Avoid thunderstorms
•

 
Do notnot use NexRad or Strike Finder features to 
penetrate T-Storms

•
 

Use NexRad or Strike Finder features to avoid T-
 Storms

–
 

Preferably by putting the T-Storms at your six o’clock
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What Are the Risks with Using GPS?What Are the Risks with Using GPS?
•

 
Other Things You Should Consider
–

 
If possible, upgrade your GPS to WAAS

–
 

If possible, upgrade/subscribe to NexRad
•

 
Near real-time weather (6 minute lag)

•
 

Near real-time TFR (6 minute lag on published 
TFRs)

–
 

Keep your databases up to date
•

 
Subscriptions are available for downloads from the 
Internet
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What Are the Risks with Using GPS?What Are the Risks with Using GPS?
•

 
Other Things You Should Consider
–

 
Foster/practice continuing pilot education

•
 

Get an IPC every 6 –
 

12 months whether you need it or not
•

 
Engage in self-study

–

 

FAA Advanced Avionics Handbook
»

 

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-

 6.pdf
–

 

FAA Risk Management Handbook -

 

See Appendix A for Personal 
Minimums

»

 

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-

 2.pdf
–

 

AOPA Air Safety Foundation -

 

Technologically Advanced Aircraft 
Safety and Training

»

 

http://www.aopa.org/asf/publications/topics/TAA2007.pdf

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-6.pdf
http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-6.pdf
http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-2.pdf
http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-2.pdf
http://www.aopa.org/asf/publications/topics/TAA2007.pdf
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What are your 
Personal Minimums? 

FAA Risk Management Handbook 

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-2.pdf 
See Appendix A for Personal Minimums

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-2.pdf
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What are 
your 
certificates, 
ratings, 
training, 
and 
experience?

Recency?

Annual WINGS?
Recency?

Proficiency? Recency?

Recency?
Is 600 hours a lot of time?
Is it still a lot if it is spread over 25 years?

Proficiency?
Proficiency?

Proficiency?
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What are 
your 
Personal 
Minimums 
for VFR?

2 x FAA

2 x FAA
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What are 
your 
Personal 
Minimums 
for IFR?

2 x FAA

2 x FAA
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on 

GPS-involved 
Accidents
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So Can You Get in Trouble with a GPS?
•

 
Are there any NTSB statistics for New Jersey?
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So Can You Get in Trouble with a GPS?
•

 
Are there any NTSB statistics Pennsylvania?
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Beech A36 – N711SK – 01/15/2007
•

 
Pilot Profile:
–

 
ATP AMEL Center Line Thrust Only, COM ASEL AMEL RH IH

–
 

Total Time: 4,445 hours; Instrument Time: 565 hours 
•

 
Flight from KCLT (Charlotte, NC) to KCDW (NJ)
–

 
First take off of day 12 hours earlier

–
 

Night IMC, Conditions at KCDW: 1/8 sm in Fog
–

 
PIC crosses FAF 200 feet below MDA

•
 

NTSB Findings:
–

 
PIC did not comply with IFR Approach Procedure

–
 

Pilot fatigue
–

 
(1) Fatality

•
 

What would you do?
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Cessna T206H – N72806 – 06/23/2005
•

 
Pilot Profile:
–

 
PVT ASEL, Total Time: 600 hours; Make/Model Time: 450 hours 

•
 

Flight from KMIV (NJ) to 25N (NJ)
–

 
PIC diverted to 25N (Rudy’s in Vineland) in Day VMC

–
 

PIC used Nearest function on GPS to choose 25N
–

 
Landed in sand, substantially damaged aircraft

•
 

NTSB Findings:
–

 
Airport closed 3 months prior and properly NOTAM-ed

–
 

Inadequate preflight planning and preparation
•

 
Other Information
–

 
T206H = Turbo Stationair

•
 

Anything come to mind?
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Piper PA28R-201 – N36725 – 04/05/2005
•

 
Pilot Profiles:
–

 
PIC (Left Seat): PVT ASEL ASES IA, 

•

 

Total Time: 334 hours; 
•

 

Night Time: 14 hours; 
•

 

Night in Last 90 Days: 1.7 hours

–
 

Pilot (Right Seat): PVT ASEL, 
•

 

Total Time: 195 hours; 
•

 

Night Time: 17 hours; 
•

 

Instrument Time: 0.9 hours



92Federal Aviation
Administration

What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

Piper PA28R-201 – N36725 – 04/05/2005
•

 
Flight from KMIV (NJ) to WWD (NJ)
–

 

First leg KVAY to KMIV on IFR flight plan with successful ILS 10

 

at MIV
–

 

PIC departed KMIV VFR for KWWD, no radio contact with ACY Approach
–

 

PIC attempted LOC 19 approach, flying through the final approach

 

course
–

 

PIC did not correct heading to intercept LOC 19 course for another 30 seconds
–

 

PIC performed S-turns back and forth across the LOC 19 course throughout the 
approach

–

 

PIC crossed FAF at 1,200 ft, 300 ft below the minimum altitude for approach 
segment

–

 

PIC began a constant descent of about 850 feet per minute. 
–

 

PIC crossed the localizer centerline at 100 feet, MDA for the final segment was 
340 feet. 
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Piper PA28R-201 – N36725 – 04/05/2005

•
 

NTSB Findings:
–

 
Flight crew failed to maintain terrain clearance while executing

 
a 

practice published instrument approach in night visual 
meteorological conditions. 

–
 

A factor in the accident was the dark night. (2 Fatalities)
•

 
What would you have done?
–

 
Maintained radio contact with ACY approach?

–
 

Requested radar vectors for the approach?
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Piper PA34-220T – N8371X – 06/25/2006

•
 

Pilot Profile:
–

 
PIC: COM AMEL ASEL IA, 

•
 

Total Time: 1,718 hrs; 
•

 
Time in Make/Model: 27 hrs; 

•
 

Time in Last 90 Days: 42 hrs
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Piper PA34-220T – N8371X – 06/25/2006
•

 
Flight from Greensboro, NC to Sanford, ME
–

 

PIC obtained updated weather briefing one hour before takeoff with information 
about thunderstorm activity along the route of the flight

–

 

PIC deviated around thunderstorm activity 2½

 

hours

 

after takeoff, when airplane 
disappeared from radar

–

 

Witness heard engine "revving up and down," and seeing debris falling from sky
–

 

Examination of airplane revealed in-flight breakup; no evidence of mechanical 
malfunction identified

–

 

Weather radar images indicated airplane entered developing area of moderate to 
heavy intensity echoes consistent with a convective cell or thunderstorm

––

 

PIC advised ATC he was receiving weather information through a pPIC advised ATC he was receiving weather information through a portable ortable 
GPS with a weather subscriptionGPS with a weather subscription

–

 

No published Convective SIGMETs, SIGMETs, or Center Weather Advisories 
for thunderstorms, current at time of accident 

–

 

Except for 0.4 hours of simulated instrument time logged during multiengine 
rating check ride; PIC had not logged any additional instrument time in 
multiengine airplanes. 
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Piper PA34-220T – N8371X – 06/25/2006

•
 

NTSB Findings:
–

 
PIC's inadvertent encounter with a thunderstorm, which resulted in 
a loss of aircraft control, and a subsequent in-flight breakup. (3 
Fatalities)

•
 

What would you have done?
–

 
Any symptoms of impending T-Storm on GPS?

–
 

Consider a course reversal?
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Pilatus PC12/45 – N770G – 03/26/2005
•

 
Pilot Profile:
–

 
PIC: PVT AMEL ASEL IA, 

•

 

Total Time: 1,645 hours; 
•

 

Time in Make/Model: 173 hours; 
Instrument Time: 385 hours
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Pilatus PC12/45 – N770G – 03/26/2005
•

 
Flight from Naples, FL to State College, PA (KUNV)
–

 
Airplane on ILS approach

–
 

Witnesses reported seeing airplane spinning in nose down, near 
vertical attitude before it collided with ground

–
 

Radar data disclosed that PIC had difficulty maintaining altitude 
and airspeed on final approach 

•

 

Significant excursions above and below the glidepath
•

 

Large variations in airspeed. 

–
 

Analysis of airplane's navigation system's light bulbs suggests PIC
•

 

Selected GPS mode for initial approach
•

 

Not switched to the proper instrument approach mode to allow the

 

autopilot 
to lock onto the ILS.
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Pilatus PC12/45 – N770G – 03/26/2005
•

 
NTSB Findings:
–

 
PIC failed to maintain sufficient airspeed to avoid stall during

 
an 

instrument final approach, resulting in inadvertent stall/spin. 
(6 Fatalities)

–
 

Factors associated with accident are
•

 

Inadvertent stall/spin and 
•

 

PIC's failure to follow procedures/directives
•

 

Clouds

•
 

What would you have done?
–

 
Knowledge of GPS/ILS-autopilot procedures?

–
 

Who was really flying the airplane?
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AOPA 
ASF 

Statistics 
on TAA 

Accidents 
- 

Any 
thoughts?

Same
TAA better

TAA way better

TAA worse, why?
TAA worse
Same

TAA worse, why?

TAA worse

TAA better
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AOPA 
ASF 

Statistics 
on TAA 

Fatal 
Accidents 

- 
Any 

thoughts?

Same
TAA better

TAA way better

TAA worse, why?
TAA worse

Same
TAA worse, why?

TAA better

TAA better
TAA way better
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AOPA ASF Statistics on TAA Accidents
•

 
TAA fuel management accidents lower than 
GA fleet
–

 
TAA MFDs may include a “range ring”
•

 
superimposes the aircraft’s range with available fuel 
over the map display

–
 

TAA MFDs may show a digital readout of fuel 
remaining and range
•

 
calculated based on current fuel flow and groundspeed
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AOPA ASF Statistics on TAA Accidents

•
 

TAA maneuvering accidents lower than GA 
fleet
–

 
ASF speculates that higher levels of 
transportation use of these aircraft could be a 
factor
•

 
pilots are flying to some place

•
 

Pilots not spending so much time in the practice/local 
area or traffic pattern

–
 

where maneuvering accidents are prone to occur
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AOPA ASF Statistics on TAA Accidents
•

 
TAA weather-related accidents higher than GA 
fleet
–

 
TAAs have a higher percentage of use in transportation 
role, increasing exposure to adverse weather compared to 
those whose primary use is for training.

–
 

Pilots may have believed that access to near real-time 
weather improved their chances of dealing with adverse 
weather

•
 

Possible over-reliance on hardware
•

 
May have neglected to ask ATC about developing weather

•
 

May not understand TAF and METAR text format
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AOPA ASF Statistics on TAA Accidents
•

 
TAA landing/go-around accidents higher than 
GA fleet
–

 
New design TAAs with slick composite fuselages and 
wings can be difficult to slow to desired approach speed

•
 

May lead to porpoising during flare or long landings 

–
 

While trying to correct the situation, or when initiating a 
go around, 

•
 

torque from high-powered engine can lead to directional control 
problems
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the 

NTSB Database
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Accessing the NTSB Database
•

 
Use your web browser to access the NTSB Database
–

 

http://www.ntsb.gov/aviationquery/index.aspx

http://www.ntsb.gov/aviationquery/index.aspx
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Accessing the NTSB Database
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Creating an NTSB Database Query

For the word string you would use “GPS”
 

instead of “Weight 
and Balance”
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Parting Thoughts



112Federal Aviation
Administration

What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

The Three Most Useless Things to a Pilot

•

 

The runway behind you
–

 

Moral: know your aircraft’s take-off minimums and cross-wind component, 
your airport’s runway  length, density altitude, any obstacles to be cleared

•

 

The altitude above you
–

 

Moral: know your aircraft’s power settings for climb, cruise, and descent 

•

 

The fuel on the ground below you
–

 

Moral: know your aircraft’s fuel capacity, fuel system, GPH burn rate, and 
winds aloft for the route of flight. 

•

 

Utilize superior judgment to avoid needing to use superior skill
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Just a Real Nice Picture
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Credits and Information
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References and Information
•

 

FAA Aeronautical Information Manual
–

 

http://www.faa.gov/air_traffic/publications/ATpubs/AIM/
•

 

FAA Advanced Avionics Handbook
–

 

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-6.pdf
•

 

FAA Risk Management Handbook
–

 

http://www.faa.gov/library/manuals/aviation/media/FAA-H-8083-2.pdf
–

 

See Appendix A for Personal Minimums

•

 

FAA Navigation Services - GPS
–

 

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/tech

 ops/navservices/gnss/gps/
•

 

FAA List of GNS-GPS/WAAS Approaches
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techop

 s/navservices/gnss/approaches/
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techop

 s/navservices/gnss/approaches/media/Master-RNAVs_011311.full.xls

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/media/Master-RNAVs_011311.full.xls
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/approaches/media/Master-RNAVs_011311.full.xls
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References and Information
•

 
Garmin
–

 

What is GPS?
•

 

http://www8.garmin.com/aboutGPS/index.html
–

 

What is WAAS?
•

 

http://www8.garmin.com/aboutGPS/waas.html
–

 

GPS Glossary
•

 

http://www8.garmin.com/aboutGPS/glossary.html

•
 

AOPA Air Safety Foundation
–

 

Technologically Advanced Aircraft Safety and Training
•

 

http://www.aopa.org/asf/publications/topics/TAA2007.pdf

•
 

Avidyne
–

 

Cirrus SR20 and SR22  Multi-Function Display Pilot’s Guide
•

 

http://www.avidyne.com/publications/cirrus/600-00108-

 
000_EX5000C_MFD_REV07.pdf
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References and Information
•

 
Author of Presentation
–

 
William J. Doyle, Jr., CFI A&I, AGI, IGI, Cessna CFAI

•

 

FAA FAAST Team Representative, PHL FSDO
•

 
Downloading This Presentation 
–

 
http://williamjdoylejr.net/FAAST/gps.ppt 

•

 

Uses PowerPoint 2003 and later
•

 

Password-protected, so click on the “Read Only”

 

button
–

 
http://williamjdoylejr.net/FAAST/gps.pdf

•

 

Uses Adobe Acrobat Reader version
•

 

Recommended for use with iPads
–

 
http://williamjdoylejr.net/FAAST

•

 

Entire collection of FAAST presentations by W. J. Doyle, CFI A&I

http://williamjdoylejr.net/FAAST/gps.ppt
http://williamjdoylejr.net/FAAST/gps.pdf
http://williamjdoylejr.net/FAAST
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FAASTeamFAASTeam 
onon 

GPS Approaches:GPS Approaches: 
To WAAS or Not to WAASTo WAAS or Not to WAAS

Questions?Questions?

Comments?Comments?

Ideas?Ideas?
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ThisThis CompletesCompletes

GPS Approaches:GPS Approaches: 
To WAAS or Not to WAASTo WAAS or Not to WAAS

Be sure to have your attendance record validated!Be sure to have your attendance record validated!
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Appendix 
on 

Flying 
WAAS 

Approaches
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RNAV Approach Minima –
 

ABE
 RNAV (GPS) Y RWY 6
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RNAV Approach 
Plate  
ABE

 RNAV (GPS) Y 
RWY 6
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ABE RNAV (GPS) Y RWY 6 LNAV 
ARD (IAF) to HARNI (TOD)
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ABE RNAV (GPS) Y RWY 6 LNAV 
ARD (IAF) to HARNI (TOD) - TOD Advisory



126Federal Aviation
Administration

What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

ABE RNAV (GPS) Y RWY 6 LNAV 
HARNI (TOD) to JISTO - Advisory Vertical Guidance and Altitude Armed
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ABE RNAV (GPS) Y RWY 6 LNAV 
JISTO to SHAGY- Advisory Vertical Guidance and Altitude Armed
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ABE RNAV (GPS) Y RWY 6 LNAV 
SHAGY to SASSO - Advisory Vertical Guidance Establishing
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ABE RNAV (GPS) Y RWY 6 LNAV 
SASSO to RW06 - Vertical Guidance and Descent Established
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RNAV Approach Minima –
 

ABE
 RNAV (GPS) Y RWY 6
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RNAV Approach 
Plate  
ABE

 RNAV (GPS) Y 
RWY 6
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HARNI (TOD) to JISTO - Advisory Vertical Guidance Showing and Altitude Armed
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ABE RNAV (GPS) Y RWY 6 LNAV+V 
HARNI (TOD) to JISTO - Altitude and Advisory Vertical Guidance Armed
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09/01/2010 – 08/31/2011

ABE RNAV (GPS) Y RWY 6 LNAV+V 
SASSO to RW06 - Vertical Guidance and Descent Established
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09/01/2010 – 08/31/2011

RNAV Approach Minima –
 

ABE
 RNAV (GPS) Z RWY 6
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09/01/2010 – 08/31/2011

RNAV Approach 
Plate  
ABE

 RNAV (GPS) Z 
RWY 6
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What’s GPS? How Do You Use It for Navigation and Approaches

09/01/2010 – 08/31/2011

ABE RNAV (GPS) Z RWY 6 LNAV/VNAV 
ARD (IAF) to HARNI (TOD)
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09/01/2010 – 08/31/2011

ABE RNAV (GPS) Z RWY 6 LNAV/VNAV 
HARNI (TOD) to JISTO -Vertical Path Guidance Armed
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09/01/2010 – 08/31/2011

ABE RNAV (GPS) Z RWY 6 LNAV/VNAV 
JISTO to SHAGY (FAF) - Altitude and Vertical Guidance Armed
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09/01/2010 – 08/31/2011

ABE RNAV (GPS) Z RWY 6 LNAV/VNAV 
SHAGY (FAF) to RW06 - Vertical Guidance & Descent Established
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RNAV Approach Minima –
 

ABE
 RNAV (GPS) RNWY 31
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09/01/2010 – 08/31/2011

ABE RNAV 31GPS LPV 
ARD (IAF) to BURAY (TOD)
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09/01/2010 – 08/31/2011

ABE RNAV 31GPS LPV 
BURAY (TOD) to BEHEM (FAF) - Glide Slope Armed
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09/01/2010 – 08/31/2011

ABE RNAV 31GPS LPV 
BEHEM (FAF) to RW31 MAP - Glide Slope Intercepted
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