NAV101 IFR Mission Planning

IFR Planning Guidelines:

· Figuring altitude: cruise altitude = 10% of distance traveled in thousands of feet

· IFR Supplement should be reviewed to check airfield data:

· Military operations

· Runway info

· Fuel

· OBO or PPR and approach information

· AP/1 should be reviewed for Supplementary Airfield Remarks and preferred routings

· NOTAMS: DoD NOTAMSWeb system should be checked for route of flight

· Center Area NOTAMS

· Current Airfield NOTAMS

· Enroute NOTAMS

· Call Base Ops of destination 

· “T” or “Trouble T” indicates a nonstandard takeoff minimums and or special departure procedures, check the front section of approach book for information regarding approach / departure

· UASF and USN not allowed to use nonstandard takeoff weather mins associated with “T”

· STAR book: referenced to look up arrival procedures for destination airport

· If no STAR is published, file to the IAF for an approach into the airport

· Suitable published approaches:

· Dod/National Geospatial Intelligence Agency or NACO FLIP procedure

· MAJCOM approved local use procedure

· Published radar approach

· In Class A, may file to nearest nonradar facility or fix and request vectors to airfield

· Not in Class A, must be able to identify your position within 25 NMs of destination airfield by the use of nonradar facility or you can’t fly there.

· MAJCOM approved Jeppesen chart

· T-6A cannot fly TACAN approaches

· AFI 11-202 Vol 3 General Flight Rules (i.e. alternate requirements/weather minimums)

· For straight in approaches forecast weather must meet only the published visibility requirements

· For circling approaches forecast weather must meet ceiling and visibility requirements for ETA +/-1

· You are allowed to file to airfield if TEMPO changes to weather are below weather minimums, however you must file an alternate.

· No instrument approach to destination:

· File to point of VMC, cancel IFR and proceed VFR to destination

· File to a different airfield, fly an approach and break off and proceed VFR to destination

· Alternate must be filed if forecasted weather +/-1 ETA, is going to be:

· 3000 foot ceiling (p. 1-29)

· A visibility of 3 or 2 SM more than the lowest compatible approach min (whichever is greater)

· Alternate also must be filed if:

· All compatible approaches require radar

· GPS approach

· Required NAVAIDs are unmonitored (Alternate NA printed on plate)

· Destination does not have weather reporting capability (Alternate NA printed on plate)

· Alternate weather requirements, for an airport to qualify as an alternate: (+/-1 ETA, forecast)
· Ceiling of 1000 feet or 500 feet above lowest compatible approach, whichever is higher

· Visibility of 2 SM or 1 SM above lowest compatible approach, whichever is higher

· If desired alternate does not have any approaches:

· +/-1 ETA forecast weather minimums must permit VFR descent form IFR MEA (cancel enroute and descend to alternate destination)

· Airports that cannot be used as alternates: (unless weather is VFR, then it doesn’t matter)

· All compatible approaches require radar

· GPS approach

· Required NAVAIDs are unmonitored (Alternate NA printed on plate)

· Destination does not have weather reporting capability (Alternate NA printed on plate)

· AF FORM 70 (p. 1-42)

· STTO represents estimated timed fuel required to get airborne (IFR is 1 min and 50 lbs)

· L/O represents the fuel needed to go from field elevation to cruise altitude

· Average TAS on climb out is determined by placing miles over time on the DR computer

· When figuring Magnetic winds, add westerly and subtract easterly variation

· Make alternate calculations based on proceeding direct from destination IAF to alternate IAF

· Penetration and Approach, P&A: 10 minutes and 50 pounds

· Figure fuel reserve by using maximum endurance at 10,000 feet and 300 PPH

· Reserve can be no less than 20 minutes or 10% of the total flight time, whichever is greater

· AF FORM 175, Military Flight Plan (p. 1-78)

· All flights must file a flight plan in USAF

· Must be filled out according to FLIP, General Planning, chapter 4
· If filing a composite flight plan, do not combine IFR and VFR route segments on the same line

· If DP is not available, request radar departure (radar vector), write in remarks section

· When filing to a point other than a NAVAID or named intersection, you can identify the location of the fix by using a radial and DME off of a published NAVAID, “LOA 147022” (p. 1-84)

· GPS Direct: You may file GPS direct routes under the following restrictions

· Radar monitoring must be available along entire route

· Begin and end at a departure and arrival fix, when practical

· Below FL 390, waypoints must be identified via radial/distance from NAVAID (LFK171022 V407 LFK)

· At least one waypoint must be filed for each ARTCC route trasitions

· Must avoid prohibited and restricted airspace by at least 3 miles

· The last entry in the Route of Flight Section for IFR flight is either:

· IAF

· Navigational aid

· First point of intended landing

· Published fix

· Coded identifier of a STAR

· “TOTAL ETE” is the total time form takeoff to the last fix in the route of flight

· Remarks Section transmits pertinent information about your flight (three most popular codes)

· PPR

· S – service required

· R – aircraft will remain overnight 

· FLIP General Planning has a list of all the codes

· “FUEL ON BD” is the total time that your aircraft can remain aloft while on route, including planned route, delays, and alternate, approach and reserves

· VFR charts should always be with you on an IFR flight to back up the IFR charts

· VFR sectionals should highlight:

· Departure field

· Planned route

· Destination

· Alternate

· Emergency airfields

NAV102 IFR Navigation

· IFR operations require:

· Filing a flight plan and receiving a clearance

· Have operable communications

· Navigation equipment

· Identification equipment (i.e. transponder)

· ATC Agencies:

· Departure Control provides separation and handoff to ARTCC

· Center – the controlling agency enroute

· Approach Control provides routing, traffic separation and runway information for the destination airfield

· Airspace:

· Class A: 18,000 to 60,000 feet MSL

· Class E: 14,500 to 17,999 feet MSL

· Victor routes 

· Transition airspace

· Any controlled airspace that isn’t A,B,C or D

· Class G is uncontrolled airspace

· Routes:

· Jet routes start at 18,000 and go up to 45,000 feet MSL (altimeter must be set to 29.92)

· Preferred single direction routes are established for busy airways, indicated by arrowhead on route

· MEA, Minimum Enroute Altitude: 

· Ensures acceptable NAVAID reception along route and 

· Provides 1000 feet of obstacle clearance, 2000 in mountainous terrain

· MEA GAP means you may lose NAVAID reception

· MOCA, Minimum Obstruction Clearance Altitude:

· Only ensures NAVID reception within 22 NM of the station

· Provides 1000 feet of obstacle clearance, 2000 in mountainous terrain

· MRA, Minimum Reception Altitude:

· Indicated by a flag with an R in it

· Common in mountainous areas

· MCA, Minimum Crossing Altitude:

· Indicated by a flag with an X in it

· There is an arrow pointing in the direction the MCA applies to

· Common in mountainous areas

· Station to Station

· Main concern is NAVAID reception and terrain clearance

· NAVAID reception is contained in the IFR Supplement
· VFR charts show terrain clearance information

· Minimum altitudes are pilots responsibility during GPS navigation

· GPS will provide MSA display, but it is advisory only!

· Flight Plan Adjustments

· A change of 2 or 4 thousand feet is usually enough to get out of the turbulence

· If you encounter icing, immediately request an altitude change

· Primary reason to change your route of flight is to avoid weather

· IFR Supplement, inside back cover lists the procedures to change your flight plan

· Change route or destination

· Change from VFR to IFR

· Change of ETA by more than 30 minutes

· File a flight plan in flight

· In Flight Log

· Ground speed can be red accurately off the EHSI as long as:

· You are traveling directly to or from a station

· At least as far from the station as you are high

· Position Reports

· Not required when operating IFR and in radar contact

· Initial departure notified if under radar contact

· Usually notified if radar contact is lost or terminated

· Compulsory reporting points (solid triangle) 

· You must report here

· Non-compulsory reporting points (unfilled triangle)

· If not under radar service controller may ask you to report here

· IFR Supplement, inside back cover shows the format for giving position reports

· Changes in TAS by +/- 5% or 10 knots, whichever is greater, required to repot to Center

· Lost Communications

· Lost Communication rules are listed in the Flight Information Handbook
· Set transponder to 7600

· Monitor Guard frequency

· Maintain VMC if you are

· If you are in IMC, fly: “AVE FAME”
· A – assigned route

· V – vectored route

· E – expected route

· F – filed route

·    A – assigned altitude

· M – minimum altitude for IFR (MEA)

· E – expected altitude

· (The highest of these)

· If you have filed to an IAF, commence approach at EFC or ETA

· Enroute Procedures

· IFR Supplement contains the frequencies that each Center monitors

· On low altitude IFR charts sector frequencies are listed on the enroute charts in blue postage stamps

· PIREP

· The Flight Information Handbook, Section C outlines when a pilot will provide a PIREP

· A PIREP is normally provided to METRO after checking enroute weather

· To look up the closest METRO and the frequency, Flight Information Handbook, Section C
· Flight Information Handbook defines the levels and frequencies of turbulence

· Light

· Moderate

· Severe

· Extreme

· Continuous

· Occasional

· PMSV/ATIS

· PMSV: Air Force METRO facility frequencies can be found in FIH or IFR Supplement
· Full service METRO has a forecaster on duty, provide current weather forecast

· Limited service has a weather observer, can only tell current weather conditions

· ATIS

· Provides a recorded terminal observation that is updated hourly and broadcast continuously

· Frequencies can be found in the IFR Supplement
· Expected to listen to ATIS prior to initial contact with approach control

NAV103 Review

NAV104 VFR Mission Planning

· Distance/Suitability for Training: select VFR destination within 200 NM

· Weather Considerations

· USAF requires ceiling equal to or greater than 1500 feet and 3 SM visibility

· USN, 1000 and 3

· Airfield Availability (p.4-8)

· IFR or VFR Enroute Supplement is an excellent source of information on your destination

· NOTAMS

· First check DoD NOTAMS, if not available FAA NOTAMS (800-WX BRIEF)

· Military Training Routes

· Information on MTR can be found in FLIP AP/1B
· IR: IFR Training Route

· Permit operations below 10,000 feet at airspeeds above 250 KIAS

· VMC or IMC

· FLIP Low Altitude Enroute Charts depict IR route locations

· VR: VFR Training Route

· Permit operations below 10,000 feet at airspeeds above 250 KIAS

· Must be flown in VMC

· Weather minimums, 5 miles and 3000 foot ceiling

· SR: Slow Speed Sow Altitude Training Routes

· At or below 1500 feet AGL but less than 250 knots

· Depicted in Chapter 3 AP/1B MTR supplementary charts

· Chart Selection

· Most USAF VFR missions use either a TPC or ONC chart

· USN uses Sectionals

· Special Use Airspace

· Generally bring higher traffic density and special compliance procedures, more difficult

· Checkpoint

· Checkpoints are used to verify accuracy of your planning

· Interval should be 5 to 25 minutes apart

· Route Layout

· Make sure you “CHUM” the chart

· Plan for a constant groundspeed of 210 knots, (1 minute = 3.5 miles)

· Route Planning Overview

· Use AF FORM 70 to log the planned route

· For STTO use 2 minutes and 70 lbs

· If climbing to 5000 AGL or below, not necessary to add climb fuel
· If climbing above 5000 AGL then compute fuel using flight Manual

· For pattern arrival use 5 minutes and 50 lbs

· First find True course by using the plotter on the chart

· Second, apply magnetic variation, “east is least, west is best” to get MC

· Third, change MC to MH by figuring wind correction, this will also give you groundspeed

· Selecting an altitude

· Above 3000 AGL, east = odd +500, west = even +500 feet

· Computing IAS you must work the ICE T problem backwards

· Place temperature over altitude

· Read TAS over EAS

· When calculating fuel, start with Specific Range chart, then use Fuel Flow conversion Chart

· DR Computer, point indexer to FF then find time on inner scale and FF will be on outer scale

· VFR Map Completion

· Route abort altitude is determined by:

· Highest obstacle within 10 miles of the route centerline

· Or the highest MEF

· Once you have determined altitude add 1000 feet to it (2000 in Mt.)

· Locate alternate airfields along your route, indicated with a double circle

· Locate emergency airfields along your route, indicated with a circle and a slash through it

· Flight Plan Procedures

· The purpose of filing a VFR Flight Plan is to narrow down search and rescue operations

· The more detailed flight plan information the better

· When filing an IR route AP/1B directs that you include the route ID and entry (E) and exit (X) times in the remarks section (all times in Zulu)

· General guidelines for filling an IR route can be found in AP/1B Chapter 1
· Instructions on filing for VR routes can be found in AP/1B Chapter 2
· General guidelines for SR routes can be found in AP/1B Chapter 4
· Route Study

· Study the route and visualize what you will see along the way
Nav105 VFR/LOW – LEVEL NAVIGATION

· VFR Navigation

· No need to contact clearance delivery

· Tell tower you are departing VFR and direction or route and altitude

· Military airfield will activate your flight plan, civilian field you will have to call FSS when airborne

· Departure Control

· Departure Control may assign a squawk code for traffic advisories

· VFR Flight Following

· Purpose is to warn you of other aircraft that could be a problem

· You will be assigned a squawk and given traffic advisories work load permitting, (no radar service)

· VFR to IFR

· Most flight plan changes are due to weather or fuel

· For filing IFR, use the format on the inside back cover of the IFR or VFR Supplement
· File with FSS or if you have Flight Following, you can file with them

· VFR Enroute Navigation

· DR is flying a specific heading at a specific airspeed for a specified time to arrive at desired location

· “CLOCK, CHART TO GROUND”

· Can navigate to or through featureless terrain, or night

· If you are unable to locate your checkpoint, turn to next checkpoint based on time

· Visual Navigation (Pilotage)

· Work from the Clock to the Chart to the Ground to find and identify landmarks

· Look for prominent landmarks

· Primary scan should be from 10 to 2 o’clock

· Use the “funneling” method to direct your eyes toward the checkpoint

· Estimating Distance

· The canopy rail is roughly 300 down, so 450 and 600 must be estimated

· Section lines

· Position Fixing

· Flying directly over the checkpoint

· Distance and direction form a checkpoint

· Establishing aircraft position by direction from two checkpoints

· Course Correction

· Standard Closing Angle

· Uses the 60:1 rule

· At 210 knot GS the SCA is 170  (210/3.5 = 17)

· 170 correction, for every minute to get back on course you were 1 mile off

· Timing Corrections

· Proportional Method: for every second off your planned ETA, change your IAS by 1 knot

· Hold the correction for the number of minutes equal to your groundspeed in miles per minute

· 20 seconds late, increase airspeed by 20 knots and hold for 3.5 minutes

· Updating ETA

· Indexer under GS, find distance on outer scale and read time on inner scale

· If arrival time is more than 30 minutes you must notify FSS, IFR or VFR Supplement
· Low – level Navigation

· Altitudes between 500 and 1500 AGL USAF and a minimum of 1000 for USN

· AP/1B lists MTR and all information required to fly, schedule and plan

· Most turns at low – level are at 600 and 2G

· If not done properly TTI could be as little as 10 seconds

· Straight and level, 10 nose low at 500 feet gives you 78.5 seconds TTI

· The greatest hazard you will encounter are birds (they usually dive)

· To avoid birds enter route no earlier than 30 minutes after sunrise and exit no later than 30 minutes before sunset

· If you abort a route you may not reenter

· Abort into IMC is considered an emergency

· Max power, min airspeed of 160 KIAS

· Before contact with ATC fly VFR altitudes

· 7700 if appropriate

· A safe altitude is considered between 1500 feet AGL an published route max alt

NAV106 Lost Procedures 

· “Anxiety disorientation” is when you are on course, but fail to recognize it

· Lost Procedures

· Confess

· Climb

· Conserve (125 KIAS)

· Communicate (ATC, FSS, SOF)

· Comply

· Distress Call

· Mayday, mayday, mayday, Call sign, type of emergency

· Getting unlost

· Use GPS, nearest direct enter…

· VOR, triangulate position

· Do not wander around, fly one heading until you identify where you are

NAV107 VFR Arrivals

· Arrival begins when you are required to make first contact with the destination airfield

· Class B airspace

· Operating control tower and radar services

· Must have ATC clearance before entering

· Transponder with Mode C

· Solid shaded blue line on sectional charts

· Class C airspace

· Operating control tower

· Radar services for all VFR and IFR traffic

· Must establish two-way communications prior to entering 

· Transponder with Mode C

· Solid magenta line on sectional charts

· Normal radius is 10 NM from airport (upper ring) and 5 NM (lower ring)
· Class D airspace

· Operating control tower 

· No separation services for VFR traffic

· Must establish two-way communications prior to entering (4 miles out)

· Class E when tower goes to sleep

· Dashed blue line on sectional charts

· Class E airspace

· Airfields with no operating tower

· No radio equipment required 

· Contains most non towered airfields

· IFR Supplement and A/FD are the best place to find information about destination airfield

· TRSA: National Terminal VFR radar program

· Extends IFR separation to VFR traffic, provided in class B and C airspace

· Basic Service, is optional and includes

· Safety alerts

· Traffic advisories

· Limited vectoring to VFR aircraft

· Sequencing of all IFR and participating VFR a/c

· TRSA Service, Terminal Radar Service Area, depicted as a dark solid gray line

· Provides separation between all participating VFR and IFR a/c with in boundaries

· Class C TRSA radar services

· Mandatory if they are provided

· Provide basic radar services plus separation between IFR and VFR a/c

· Class B TRSA radar services

· Mandatory if they are provided

· Provide basic radar services plus sequencing and separation between IFR and VFR a/c

· Pattern 

· What altitude are you going to fly?  

· Box pattern, entering from midfield downwind civilian, or initial, military?

· Should always line up on downwind with the runway halfway between fuel cap and wingtip paint, should work at any pattern altitude (p. 7-21)

· Visual Aids Introduction

· VASI Visual Approach Slope Indicator

· PAPI Precision Approach Path Indicator

· OLS Navy Optical Landing System “Meatball”

· Lost Communications

· Squawk 7600

· Attempt to obtain ATIS from the VOR if available and monitor

· Determine traffic flow by observing other traffic or look for wind sock

· Follow local procedures to enter traffic pattern

· Make all radio calls incase they can hear you

· When RSU is in control rock wings on initial

· If RSU is not in control of runway, fly along side runway and rock wings

· Watch for light gun signals and acknowledge by rocking wings

· ATC may ask you to IDENT to acknowledge over VOR

· Uncontrolled Airport

· You can use CTAF or FSS (if they monitor the field) or UNICOM if available

· Make initial contact 10 miles out

· Call sign

· Altitude

· Aircraft type (optional)

· Your location from the airfield

· Request airport advisory

· Turbine aircraft are expected to remain at 1500 feet AGL until final descent for landing

· Make position reports and intended flight activity (p. 7-38)

· Downwind

· Base
· Final 

· Report when you are clear of the runway

· CTAF announcements when shooting an approach

· When departing FAF inbound

· When established on the final approach or immediately upon being released by ATC

· Upon completion or termination of the approach including missed

· Runway Visual Aids

· Segmented Circle

· Indicates traffic pattern directions for each runway and wind info in the middle

· Located in a position that affords maximum visibility

· Wind Indicator

· Wind sock

· Wind T

· Tetrahedron

· Points into the wind, or the direction of pattern ops

· Strip Indicators

· Installed in pairs and show runway alignment

· Used with traffic pattern indicators

· Pattern Indicators

· Indicate traffic patter directions when nonstandard

· Right of Way

· Lower a/c had the right of way, but it is not to be abused

· Lost Communications at uncontrolled airfield

· Squawk 7600

· Transmit normal radio calls anyway

· Close your flight plan, call FSS when you get on the ground
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NAV109 Low – Level Planning Lab

· Area Planning AP/1B
· Originating activity

· Scheduling activity

· Route and width

· Remarks

· Charts

· CHUM, Chart Updating Manual, make sure your charts have been chumed

· Initial point (square or box) 

· 3 to 5 minutes before target

· Use minimum heading change, 300 maximum

· You are required to land with a fuel reserve of 250 lbs

· Bingo fuel is computed from the most distant point, if you can make that and back you are good

NAV110 Strange Field Procedures

· Taxiing

· Consult airport diagram in the approach plate book

· Request progressive taxi or a follow – me truck if you need additional assistance

· After taxi, conduct a post flight inspection, can be found in flight manual or pocket checklist

· Approved Fuels must have icing inhibitor added

· JP-4, 

· JP-5, JP-8, JP-8+100,  (USAF only)

· JET A, JET A-1, JET B (must have icing inhibitor and fungicide)

· Discrepancy Procedures

· Notify home field SOF or FDO/ODO

· Minor discrepancies, a/c may be left in service

· More serious discrepancies may ground a/c

· Closing Flight Plan

· Tower should close your flight plan, but call them to make sure they did (what?)

· Tower closed, or non towered airfield, call FSS to cancel
· Call your squadron to notify them of your arrival

· Preparing for Departure

· Preflight will require some additional steps and time

· Pilot in command is ultimately responsible to see that all inspections are complete

· Get weather from military source if possible, or FSS

· Submit a flight plan at base ops or FSS over the phone

· Departure

· Military airfields will activate your flight plan

· Civilian airfields will not, so you need to call FSS once in flight

· WANTD check

· W – Weather checked and briefing obtained

· A – Activate/Deactivate flight plan (file it or ensure it’s on file)

· N – NOTAMs checked

· D – Departure Procedures (obtain and review if available)

· Weight and Balance

· There are two things you can control:

· Reduce weight, baggage or fuel

· Change crew configuration, put the heavier person in the back

· Appendix A – Part 9, Mission Planning, in the Flight Manual contains the charts for W&B

· CG is calculated by dividing total moment by the total weight and multiply result by 100
Here is a way to remember the WX requirements for an alternate

 

When is a Alternate Required?

 

W2 - 3000'/3 or 2 above lowest approach, No weather reporting at the field

R -  Radar service is required for all approaches you are able to fly

U -  Un monitored NAVAIDs are required for all approaches you are able to fly 
G - GPS NAVAIDs are required for all approaches you are able to fly 
 

 

What weather is required in order to file a field as an alternate?

 

     -  1000' ceiling or at least 500' above lowest published approach (which ever is greater)

     -  2SM visibility or 1SM above lowest published approach (which ever is greater)

 

What will automatically disqualify a field as an alternate?

 

N  -  No published approaches

W -  No weather reporting on field

R -  Radar service is required for all approaches you are able to fly

U -  Un monitored NAVAIDs are required for all approaches you are able to fly 

G - GPS NAVAIDs are required for all approaches you are able to fly 

     NOTE: IF WX Forecast (+/- 1 HR) PERMITS A VFR DECENT FROM THE MEA, NONE OF THE ABOVE DISQUALIFY ANY FIELD FROM BEING USED AS AN ALTERNATE!
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