Instrument Ground Eval Study Guide (06-14)

I) AFI 11-202 Vol 3

a. Wx minimums (chapter 8)
i. To file to a field?
· With published approach: must be capable of being flown with AC equip
· No published approach: IFR to a point en route (or approach point) to get to VMC for VFR arrival at the destination
· Weather for ETA (+/- 1 hr) must be at or above the lowest minimum published or PWC mins (AETC) for an approach; st-in vis only, circling ceiling and vis
ii. Is an alternate required? (WWW.RUG)
· WX (tempo or prevailing) AETC – ceiling of 3000’ and visibility of 3 SM or 2 SM above published minimum visibility (ETA+/-1HR)

· Winds – exceed limits (ETA +/-1HR), must include approach/missed fuel
· no WX reporting capability

· Radar required

· Unmonitored NAVAIDs

· GPS is the only available NAVAID

iii. Does the alternate qualify?

· With published approach: Wx – at or above greatest of 1000’/2SM or 500’/1SM above lowest compatible approach minimum (+/-1 hour of ETA)

· W/O pub approach: Wx (+/- 1hr ETA) must permit VFR descent from IFR MEA and VFR approach and landing

· Tempo conditions due to T-storms / rain showers are not restrictive

· Can’t be Radar Only, GPS only, or A/NA (unmonitored NAVAIDs or no Wx reporting capability)

iv. To begin an approach?
· Pilots shall not begin an en route descent or published approach if WX required for the approach is below the required minimums

· If on the approach and Wx goes below mins, may continue to the MAP

v. For Takeoff?
· Pilots shall not takeoff when WX is below landing mins (or PWCs)

b. Form 70 / Flight Plan / Fuel Reserve / Vis only
· Approved Flight Logs (2.2.4) – Form 70, MAJCOM approved form, Navigator’s flight log, approved computer-generated flight log, flight planning computations annotated on a navigation chart (e.g. low-level chart with doghouses)
· Fuel Reserve (2.2.3) – PIC must ensure enough fuel to increase total planned flight time between refueling points by 10% (up to 45 minutes) or 20 minutes, whichever is greater.  For computations (turbine aircraft) use fuel consumption rates for max endurance at 10000’ MSL
· Vis only – for straight in approaches (e.g. ILS/LOC); ceiling and vis for circling

c. VFR procedures (chapter 7)

i. VFR cloud clearances and visibility requirements (1,500/3SM +/- 1 hr)
Airspace
Visibility


Cloud Clearance

A

N/A



N/A

B

3 SM



Clear of Clouds

C

3 SM



1000 above, 500 below, 2000 horizontal

D

3 SM



1000 above, 500 below, 2000 horizontal

E&G

3 SM
(<10000MSL)

1000 above, 500 below, 2000 horizontal

E&G

5 SM (=>10000MSL)

1000 above, 1000 below, 1 SM horizontal


ii. Options if VFR cannot be maintained

· PIC will alter route of flight as necessary to continue operations under VFR:

(  To the destination

(  Until obtaining an IFR clearance

(  To landing at a suitable location

d. When to file IFR

· Wx not VFR, in Class A, on federal airways, at night (unless mission requires VFR)

· Fly under IFR to the maximum extent possible without mission degradation

e. GPS (AETCSUP1 5.8)
· Approaches must be retrieved from a validated nav database (no manual entry)

· Not flown with an expired database

· When planning a GPS IAP or departure at the destination, must check RAIM

· GPS NOTAMs must be checked, and unavailable satellites deselected

· If RAIM failure occurs or no “appr arm” do not fly approach, and call ATC

· Approaches flown to GPS LNAV MDA

i. Overlay approaches

· “or GPS” must be in the title to fly IMC
· Traditional NAVAIDS must be serviceable, tuned, ID’d, displayed

· Single pilot aircraft may only fly overlays in Day VMC

ii. Primary navigational source 

· Authorized, but an expired database must be checked against current FLIP
iii. Filing/Alternate Requirements

· May file for GPS-only approach but must file an alternate regardless of Wx

· May file for destination with GPS-only approach but Wx must be VFR

II) AFMAN 11-217 Vol 1
a. Basic Instrument Flying


i. Control and Performance Concept (1.2)
· Control instruments – attitude and power indicators 

· Performance instruments – altimeter, airspeed, VVI, heading ind, AOA, turn/slip
· Control and performance concept

· Establish an attitude or power setting on control instruments (pitch/power)

· Trim until control pressures are neutralized

· Crosscheck the performance instruments to check for desired performance

· Adjust the attitude or power setting as necessary

ii. Course Intercepts (7.4)
· Inbound - Tune and identify, Set inbound course (check for TO indication), Turn in shorter direction to CDI for intercept heading (CB+30), Maintain intercept

· Outbound – Tune and identify, Set course, Turn to intercept heading (TC+45), Maintain

· Imm after station passage - Tune and identify, Turn to parallel or intercept outbound course, Set course and check for FROM ind, Turn to intercept heading, Maintain

iii. Homing/Proceeding Direct (TIM, select, set, monitor, check)

· Homing – put the bearing pointer under the top index of the HSI (7.2)
· Proceeding direct – same except center the CDI and maintain course (7.3)
iv. Fix-to-Fix (7.10)

· TIM
· Set radial in course select window
· Turn to heading between bearing pointer and course arrow 

· Visualize position and desired fix on compass card (your position always along tail of bearing pointer, station is center, fix is along course arrow)
· Determine Heading from aircraft position to desired fix

· Adjust Heading for wind
· Update
v. Calculating Lead Points

· Radial to Arc – use 1% of groundspeed for DME lead point

· Arc to Radial – 60/DME Arc = radials per mile; multiply lead point (1% of GS) by radials per mile (example: GS=200, 200/100=2, 15NM arc=4 radials per mil, 2*4=8 radials for lead point)
vi. Enroute Descents

· (100s of feet to lose) / (miles to lose it in) = degrees nose low (example: from 16,000ft down to 6,000ft in 15 miles; 100/15=6.67 deg; use 7 or 8 deg NL)
· If using 5 deg NL and 20% torque, then use 2X altitude to lose (no wind) for miles out to begin descent (example: need to lose 10,000ft; it will take 20 miles)
b. IFR Departures (chapter 9)
Climb Gradient

USAF aircraft must meet or exceed 200’/NM (3.3% gradient) until MEA on all IFR departures (unless a higher gradient is published)

First Turn out of Traffic
Do not turn until 400’ above airport elevation unless an early turn is specifically required by the Departure Procedure with “immediate” or “as soon as practical”


i. Types

1. Diverse - Means the pilot may execute a turn in any direction from the runway and remain clear of obstacles.  Track runway centerline until 400 feet above the departure end of the runway elevation before executing any turns.  Maintain a minimum climb gradient of 200 feet per nautical mile until reaching a minimum IFR altitude.   

2. DPs and SIDs
· If DP was made by anyone but the USAF or USN, you must cross departure end at or above 35’ (unless higher altitude is published)

· In order to use a SID, the pilot must possess at least the textual description of the SID procedure



3. ATC instructions

· In order to use a SID
· Instructions will be issued with your IFR clearance
· Will include a heading to fly and an altitude
· With no specific instructions and unless cleared otherwise, you must fly the Obstacle Departure Procedure (ODP) for the runway.  If the airport meets the diverse departure criteria you may depart using a diverse departure.
· If a published climb gradient exists you are required to meet it even when executing a radar departure.  If not published use 200’/NM

ii. Trouble T

· The presence of the “trouble T” means you must consult the separate listing in the front of the approach plate titled, “IFR Takeoff Minimums and (obstacle) Departure Procedures.”

· USAF aircraft will not use FAA takeoff weather minimums. USAF aircraft are not authorized to create their own “see and avoid” weather minimums in lieu of meeting the required minimum climb gradient.

· USAF aircraft are authorized to depart IFR using the minimum climb gradient.

· Look for the verbiage “or standard” and substitute AETC’s takeoff weather minimums in place of the word standard.  

· USAF aircraft must always meet or exceed the published climb gradient with all engines operating for the runway used.
iii. “Radar Contact” (9.9.2) – means the controller sees your aircraft’s radar return on his scope and he has positively identified you; the controller does not have responsibility for your terrain/obstacle clearance until he starts providing radar vectors.
c. Holding 

i. How to enter, teardrop entries

· You are considered established in holding upon initial passage of the holding fix

· The angular difference between the inbound holding course and the heading at initial fix passage determines the direction of turn to enter the holding pattern.  There are a number of techniques to enter holding which should keep you within holding airspace.  Any of the techniques can be used.
Air Force Technique

· Within 70 degrees.  If the inbound holding course is within 70 degrees of the aircraft heading, turn outbound on the holding side to parallel the holding course.  (For a standard pattern, turn right to enter.)  Upon completion of the outbound leg, proceed direct or intercept the holding course to the fix.  

· Not within 70 degrees.  If the inbound course is not within 70 degrees of the aircraft heading, turn outbound in the shorter direction to parallel the holding course.  If this turn places you on the non-holding side, either parallel (adjust for wind) or attempt to intercept the holding course outbound.  If you are on the non-holding side or on the holding course at the completion of the outbound leg, turn toward the holding side, then proceed direct or intercept the holding course to the fix.

· Teardrop:  The teardrop entry may be used at pilot discretion when entering holding on a heading conveniently aligned with the selected teardrop course.  As a guide, consider yourself conveniently aligned when your aircraft heading is within 45 degrees of the selected teardrop course.  Upon reaching the holding fix, turn on the holding side and proceed on an outbound track not to exceed 45 degrees from the outbound course.  Depending on your offset requirements, a teardrop course of less than 45 degrees may be desired.  If course guidance is available, attempt to intercept the selected teardrop course outbound. 

 
AIM Method (Refer to figure 10.5 in AFMAN 11-217)

· Enter the holding pattern based on your heading +/- 5 degrees relative to the three entry sectors depicted in Figure 10.5.

· Sector A (Parallel)  Turn to a heading to parallel the holding course outbound for the appropriate time or distance, then turn in the direction of the holding pattern and return to the holding fix or intercept the holding course inbound.  

· Sector B (Teardrop) Turn outbound to a heading for a 30-degree teardrop entry (on the holding side) for the appropriate time or distance, then turn in the direction of the holding pattern to intercept the inbound holding course. 

· Sector C (Direct) Turn to follow the holding pattern. 

ii. Airspeed
· Note: the recommended holding airspeed for the T-6 is 120-150 KIAS (According to the Dash-1). Maximum holding airspeeds are defined by TERPS and have nothing to do with the holding speed specified in the aircraft flight manual.  DO NOT exceed the maximum holding airspeeds listed below:  



All aircraft:  



0-6000 ft MSL

200 KIAS



6001 –14000 MSL

230 KIAS



above  14000 MSL

265 KIAS

· Unless otherwise noted, the max holding speed at USAF bases is 310 KIAS

· When an aircraft is 3 minutes from a clearance limit and a clearance beyond the fix has not been received, the pilot is expected to start a speed reduction so that the aircraft will cross the fix at or below the maximum holding airspeed. 


iii. Timing

· Begin outbound timing when over or abeam the fix; if unable to determine abeam position start timing when wings level outbound

· On initial outbound leg time for 1 min at 14000’ and below; 1:30 above 14000’
· Adjust subsequent outbound leg timing to achieve 1 (or 1.5) minute inbound legs

· Begin inbound timing when wings level inbound

· Timing adjustments.  When you receive a clearance specifying the time to depart a holding pattern, adjust the pattern within the limits of the established holding procedure so as to depart at the time specified.  


iv. Bank Angles

Unless correcting for known winds, make all turns during entry and while holding at: 3 deg per second, 30 deg bank angle, or bank angle commanded by flight director, whichever requires the least bank angle.

v. Drift correction

The following techniques may be used to determine approximate drift correction when the crosswind component in known:

· Mach.  Divide the crosswind component by the mach times 10.  Example 50 knot crosswind and 300 KTAS (.5M)= 10 degrees of drift correction, or

· TAS.  Divide the crosswind component by the aircraft speed in nautical miles per minute.  Example:   30 knot crosswind and 180 KTAS (3 NM per minute) 30/3= 10 degrees drift correction.

Applying drift corrections:  Compensate for wind effect primarily by drift corrections on the inbound and outbound legs.  When outbound, triple the inbound drift correction.  Ex. If correcting left by 8 degrees when inbound, correct right by 24 degrees
d. ILS/Localizer/Radar Approaches

i. Bearing Pointer / Glide Slope / Course Deviations
· BP: always points at station

· GS: usable at a minimum of 10NM from antenna unless otherwise stated in IAP.  Disregard GS indications when flying back course localizer approaches]
· Course deviations: A full scale CDI deflection indicates 1.5 to 3 degrees off course

· Width / Thickness of ILS:  varies from 3 to 6 degrees depending on the distance of the transmitter from the landing threshold.  The exact width is chosen to produce a signal +/- 350 feet either side of centerline at the threshold.

ii. Usable range

· Localizer usable at a minimum of 18NM from antenna unless stated on IAP
iii. Visual descent points/how to calculate one (8.5.4.6)
· VDP is a defined point on the final approach course of a non-precision straight-in approach from which a normal descent (about 3º) from MDA may be commenced provided the runway environment is in sight.

· Use VDPs with caution, as it may be absent from an IAP due to an obstacle that penetrates a 20:1 surface.

· If not depicted, calculate the VDP by using the formula “GuS wears a HAT”:
HAT/(GS*100)

Example:
Height Above Touchdown=330’ and Glide Slope=3.00º



330/(3.00º*100)=1.1 NM






Add 1.1 NM from the end of runway (typically MAP)

iv. Comm during PAR/ASR approaches (14.3)
· Keep a backup approach tuned and ready in the event of radar failure or lost communications
· Attempt contact with controlling agency if no transmissions are received after:

· 1 minute while being vectored to final

· 15 seconds while on final for an ASR

· 5 seconds while on final for a PAR

e. Low Altitude Approaches

i. Procedure Turn
1. Depiction - Procedure turns are depicted with a barb symbol indicating the direction or side of the outbound course on which the procedure turn or maneuvering is to be accomplished

2. Rules for entry -
· Enter using the holding technique, 45/180, or 80/260 methods

· If heading is within 90( of outbound course, you may lead the turn outbound

· Teardrop course must be within 30( of procedure turn course

· If on the non-maneuvering side and flying in excess of 180 KIAS you must correct back using an intercept angle of at least 20(


Rules for Timing -
· Begin Timing when you are outbound and abeam the PT fix

· If flying the 45/180, start timing for 1 min when you start your 45( turn

Rules for Descent-
· for Holding technique: Do not descend from PT fix altitude until outbound and abeam (outbound wings level if not able to determine abeam)

· for 45/180 and 80/260 methods: Do not descend from PT fix altitude until abeam fix on a parallel or intercept heading to the outbound track
· Do not descend from procedure turn completion altitude until you are established on the inbound segment of the approach
· If vectored to final, maintain the last assigned altitude until established on a segment of the published IAP

3. Teardrop Entry
· Where a teardrop is depicted, do not descend from the turn altitude until you are established on the inbound segment of the procedural track
4.  When not to fly the procedure turn (SNERT)
· ATC clears you for a “Straight in” approach
· Flying the approach via NO PT routing

· You are Established in holding and cleared for approach

· ATC provides Radar vectors to the final approach course

· ATC clears you for a Timed approach
ii. Procedure track
1. Depiction - heavy black line showing ground path from the IAF to the FAF
2.   Rules for entry

· When over the IAF, turn immediately in the shorter direction to intercept the published track

·  If your heading is within 90( of the course, may use normal lead points.  Otherwise, overfly IAF and turn in shorter direction to intercept procedure track course.

Rules for Descent

· Start descent when abeam or past IAF and on a parallel or intercept heading to the procedural track course

· If an altitude restriction is depicted on radial/arc intersection, the restriction must be complied with no later than the completion of the lead turn (if met during the lead turn, consider yourself established on next segment and descend to next restriction)
iii. Holding in Lieu of (HILO)
1. Depiction – looks like a heavy-bolded holding pattern

2. Rules for entry – same rules/techniques for entering other holding patterns

Rules for timing - when over or abeam the fix (or wings level outbound/inbound) start timing for 1 minute (14000’ and below) or 1.5 minutes above 14000’

3. When not to fly the HILO – same reasons as the PT (SNERT)

f. High Altitude Approaches
An enroute descent or a high altitude instrument approach enables an aircraft to transition from the high altitude structure to a position on and aligned with an inbound course to the FAF, at FAF altitude in the final approach configuration.

Unless you receive an appropriate ATC clearance to deviate, fly the entire instrument approach procedure starting at the IAF.


i. Depiction – High altitude descent track is marked by bolded dots

ii. Rules for entry/timing/descent/fly-off restrictions
Station Passage
When station passage occurs at the IAF, turn immediately in the shorter direction toward the outbound course and attempt to intercept it.  Begin descent when you are established on a parallel or intercept heading to the approach course and outbound from the IAF.  

If below published IAF altitude:  maintain altitude and proceed outbound 15 seconds for each 1000 feet the aircraft is below the published altitude before starting the descent.

If above published altitude at IAF:  Descend before IAF, if descent is required at the IAF, obtain clearance to descend in a holding pattern.
Use a descent gradient of 800-1000 ft/NM (8-10) to ensure you remain within protected airspace.

Fly Off
· If approach uses a fly-off before starting the approach, attempt to intercept the outbound course and comply with the altitudes depicted on the approach chart unless otherwise instructed by ATC

· When a penetration turn altitude is not published (i.e. is doesn’t say turn at xxxxxft) start the turn after descending one-half the total altitude between the IAF and the FAF altitudes.

· One other technique for determining start turn altitude is to take the difference between IAF and FAF altitudes and divide by 2.

· Before reaching the penetration turn altitude, set up the navigation equipment to intercept the published inbound approach course.  Recheck the altimeter and the direction of penetration turn

Penetration Turn.  

· Fly the penetration turn in the direction published.

· If a penetration turn completion altitude is depicted, do not descend below this altitude until you are established on the inbound segment of the published approach procedure.

Radial Approaches.  

· When over the IAF, turn immediately in the shorter direction toward the approach.  If heading is within 90 degrees of approach course you may lead the turn and do not need to overfly the point.

· Descent:  Start the descent when the aircraft is abeam or past the IAF on a parallel or intercept heading to the approach course.  Intercept the course and comply with the altitudes depicted on the approach chart.

· NOTE:  When an altitude restriction is depicted at a fix defined as an intersection of a radial and an arc the restriction must be complied with no later than the completion of the lead turn associated with that fix.

Dead Reckoning Approach:  Fly as close to depicted ground track as possible for DR approaches.  Use lead points to and from DR legs so as to keep on these ground tracks.  Correct for wind to keep this ground track.

Descent from MDA

· Descent below MDA is not authorized until sufficient visual reference with the runway environment has been established and the aircraft is in a position to execute a safe landing.
Definition of runway environment

· The approach light system (except that the pilot may not descend below 100 feet above the TDZE using the approach lights as a reference unless the red termination bars or the red side row bars are also visible and identifiable)

· The threshold, threshold markings or threshold lights

· The runway end identifier lights

· The touchdown zone, touchdown zone markings, or touchdown zone lights

· The runway or runway markings

· The runway lights

· The visual approach slope indicator

g. Missed Approach Procedures
MAP:  point at which missed approach is executed:  may be anywhere between FAF and runway threshold, or an on-airport nav facility for a no-FAF and selected FAF approaches).  

FOR CIRCLING: change runway threshold to USABLE LANDING SURFACE

When Missed approach is initiated prior to MAP fly to MAP and then execute published missed approach departure instruction

“Climbout instructions” issued by controller supersede missed approach instructions on plate.

Delay any turns until past the departure end of the runway, if visible, and 400 feet above touchdown zone elevation (TDZE).  If the departure end is not visible, climb on runway heading until 400 feet above TDZE before beginning your turn.

If have to go missed approach and cannot comply with “climbout instructions” then execute published missed approach instructions but notify ATC immediately of what you are doing.

Go missed approach when reaching MAP or DH and any of 3 exist:

· The runway environment is not in sight

· You are unable to make a safe landing
· You are directed by the controlling agency

If circling and lose visual references:  Initiate a climbing turn towards the landing runway and then continue the turn until established on the missed approach course for runway the approach was made to.  An immediate climb must be made to ensure climb gradient requirements are met.

Achieve published climb gradient or at least 152 feet per nautical mile if none is published.

III) AFMAN 11-217 Vol 2
a. Ground-based NAVAIDS

i. VOR (4.2)
· The VOR is a ground-based navigational aide that provides an infinite number of courses which radiate from the station like the spokes from a hub on a wheel

· DME may be installed with a VOR facility (displays slant range distance)

· Reception is limited to line-of-sight

· VOR radio Class codes

· L and H class are usable for at least 40 miles

· from 14,500’-18,000’ H class is usable for 100 miles

· above 18,000’ H class is usable for 130 miles
ii. ILS (4.4)
· The Instrument Landing System is a precision approach system which provides course and glideslope guidance.  It consists of a highly directional localizer (course) and glideslope transmitter and may have marker beacons, compass locaters, and/or DME
· Categorized based on performance capability:

· Category I: guidance to a DH of not less than 200ft and vis of 1/2SM (2400RVR)

· Category II: DH of not less than 100ft and 1200RVR

· Cat IIIa: no DH, RVR of at least 700ft

· Cat IIIb: no DH, RVR of 150ft

· Cat IIIc: zero/zero approach with no DH or RVR requirement

· Localizer 
· Signal width varies from 3º to 6º; exact width chosen to produce a signal +/-350 feet to either side of centerline at the runway threshold
· Full scale CDI deflection indicates1.5º to 3º off course (4x as sensitive as VOR)

· Localizer is aligned to within 3º of runway centerline; if localizer angles 1-2º it is shown on the approach plate plan view as an “offset localizer” and a note is printed on the profile view; still considered a straight-in approach

· Back Course: course signals overlap in the opposite direction forming a “back course” (unless shielded)

· Be sure to select the right course (smaller numbers at end of ILS on plate)

· CDI will not be directional (reverse sensing) if front course is used
· Disregard any glideslope indications

· Signal strength limitations

· Localizer – coverage and validity confirmed to 18NM  within 10º either side, and to 10NM from 10º to 35º
· Glideslope – usable range of 10 miles
iii. 60-to-1 Rule (6.1)
· Is a technique for establishing predictable pitch changes and lead points for intercepting courses or arcs

· 1( = 1NM (6000ft) at 60NM 

· TAS/60 = xNM/MIN

· Mach * 10  = xNM/MIN
· Descent Gradient = 100s of FT to lose / NM to lose it in
· EX: 15,000’ to lose, 25 miles to go; 150/25 = 6º

· VVI (or VSI) = Angle * (NM/MIN * 100)

· EX: 6º(3.5NM/MIN * 100) = 2100ft/MIN

· See pages 69-83 for a billion other formulas and equations

iv. GPS (1.1)

1. Terminal Area/SIDs/STARs


Terminal Area Ops - Departure
· Load SID if applicable

· Pilot still responsible for terrain and obstacle avoidance

· When flying a SID, ensure terminal sensitivity mode is selected for correct scaling of CDI (+/-1NM)

Terminal Area Ops – Arrival
· Monitor ground based NAVAIDs for backup SA

· Be prepared to use traditional NAVAIDs at any time

· Be familiar with GPS equipment (to avoid too much “heads-down” time)

· Unlike NAVAIDs, GPS programming routines vary from one manufacturer to the next – know your sequence of events
SIDs & STARs

Load the SID or STAR from NAV database.  If the SID cannot be retrieved from the database, then you may not use RNAV procedures to fly it prior to SID termination point.  The pilot is still responsible for terrain and obstacle avoidance as well as any ATC required climb gradients.  If the STAR or terminal area routing cannot be retrieved from the database, then you may not use RNAV to fly the procedure.

2. Sensitivity (CDI scaling)

· Enroute Mode: 5NM for full-scale deflection

· Terminal Approach Mode: Smoothly transitions from 5NM to 1NM (within 30NM of destination airport)

· Final Approach Mode: Starting at 2NM inbound to FAF, transitions from 1NM to 0.3NM

3. Types of GPS approaches

· Stand alone approaches are constructed specifically for use by GPS and do not have a traditional underlying procedure.  GPS stand alone approaches are identified by the absence of other NAVAIDs in the approach title, eg GPS RWY 35

· Overlay approaches permit some pilots to use GPS avionics under IFR to fly existing instrument approach procedures.  USAF aircraft are not authorized to fly overlay approaches.
· Identified by: GPS not in the title, or title shows “or GPS”
4. Ground Checks / RAIM

GPS ground equipment checks

Check GPS ground equipment by following the specific start up and self-test procedures for the GPS receiver for Flight Management System (FMS) as outlined in the aircraft technical order.  RAIM checks on STA 5 page of the GPS.  Check the currency of your database, and if your equipment has predictive integrity capability, check the expected integrity for the approach you plan to fly.

RAIM

GPS receivers monitor and predict satellite orbital position and geometry.  The process of monitoring and predicting satellite position is known as receiver autonomous integrity monitoring (RAIM).  RAIM verifies and predicts orbital satellite position & coverage for a particular approach.  If the position data does not match, the procedure may not meet non-precision approach requirements.  

5. Missed Approach
· MAP labeled on approach plate by a named waypoint

· Equipment won’t automatically sequence to next waypoint, must be manually sequenced (Direct, Enter for T-6 GPS)

· If missed approach procedure includes a turn, don’t begin turn prior to MAP

IV) Approach Plates

a. Can the approach be flown?
(11-217   8.5.1) You can only fly an approach for your category aircraft or higher.  A current copy of the IAP must be available.  Consult the TCN to make sure the approach is current.  The approach title tells what equipment you must have to fly the final approach portion of the approach.  In addition, you may need other navigation equipment (such as ADF) to find the missed approach or IAF.  Furthermore, radar may be required.  If you can’t fly the missed approach with your equipment, you must get climbout instructions prior to the IAF.  (11-202V3  8.13)  Also, you cannot commence the approach without the weather being at or above mins (vis only for straight-in or sidestep approaches).

b. DH vs MDA/HAT vs HAA/WX mins

DH corresponds to precision approaches and is the height at which you decide to continue the approach to land or go missed approach.  MDA corresponds to non-precision approaches.  HAT applies to straight-in approaches and is the height above TDZE (highest point in the first 3000’ of a runway).  HAA applies to circling approaches and is the height above the field elevation.  All this data and WX mins are published on the approach plate in the following order:  DH/MDA, Prevailing Vis/RVR in 100s of feet, HAT/HAA, Ceiling in feet, and prevailing vis in statute miles.  For USAF aircraft, straight-ins can be flown using vis requirements only; circling approaches require both ceiling and vis.

c. Cross Tuning

(11-217 14.1.1)  Once the aircraft is inside the FAF, one navigation receiver must remain tuned to and display the facility that provides final approach course guidance.  Basically, in the T-6A, you can cross-tune prior to the FAF.

d. Missed Approach Instructions



Shown in text at top and graphically in profile view

e. Min safe vs. emergency safe altitudes
Minimum safe/sector altitudes, published on IAPs, provide 1000’ of obstacle clearance within a 25NM radius of the navigation facility.  These do not ensure navigation signal reception.   Emergency safe altitudes provide 1000’ of obstacle clearance in non-mountainous terrain (2000’ in designated mountainous areas) within a 100NM radius of the navigation facility.

V) IFR Supplement/Flight Information Handbook

a. NOTAMS


DOD NOTAM (IFR Supplement: diamond)




www.notams.jcs.mil



Airfield NOTAMS 




Center Area NOTAMS



FAA NOTAM (no diamond)




1-800-WX-BRIEF




D- Distant





Obtain from any FSS 





About Airfields and NAVAIDS




L- Local 

About airfields (call particular airfield/servicing FSS)

  


Flight Data Center (FDC) 





Request specifically

Change in standard instrument arrival (SIA), flight restrictions, aero chart revisions, etc within 400 NM Area beyond servicing FSS




NTAP





Long term NOTAM (90+ days) must request for them





Expected to reference NTAP first before contacting FSS 




A/FD (obtain at base ops: for civil airfields not in IFR Sup)

b. Airfield Lighting

Row White each side of runway




Row Green for approach end (threshold) 




Row Red departure end




High Intensity Runway Lighting (HIRL)





Military sometimes yellow up to runway last 2000’ 




Medium Intensity Runway Lighting (MIRL)





Runway End Identifier Lights (REIL)






Approach end






Flashing White (more easily vis at night/bad vis)






May have 2 step/may be pilot activated (3, 5 sec)






1 step off with 5 clicks, 5 sec




Low Intensity Runway Lighting (LIRL)




Multi Step Lighting (intensity can be varied by ATC or pilot)





Check A/FD in IFR Sup for multi step info per field

3 step HIRL: HIRL, MIRL, LIRL (7,5,3 clicks, 5 sec)





2 step HIRL: HIRL, LIRL (7,3 clicks, 5 sec)





Black Oval, White L (airport sketch) pilot controlled

Airports without a control tower or intermittently manned tower. 

Remain on for 15 minutes (can’t be turned off)

Refer FIH for more info




Touchdown Zone/Centerline (“TDZ/CL RWY ##’)





Rows of white available in runway first 3000’ 





White from threshold





White/Red 3000’ to 1000’ runway remaining





Red last 1000’

Approach Lighting (ALS)


Supplements electronic NAVAIDs


Green row is approach end


Rows of white define extended centerline



Row width, # of rows, row spacing differ between system




Refer to FIH ALS legend


ALS symbol – circled “A”

Subscript is type of ALS

Black dot (top of circle) indicates sequenced flashing

Negative symbology (white on black) is pilot controlled/activated

c. NORDO procedures (open your IFG to 5-5, it’s all there)
VI) Enroute Charts

a. MEA/MOCA/MRA/MCA
Minimum Enroute Altitude (MEA) is the recommended minimum altitude that an aircraft should fly on a segment of an airway in Instrument meteorological conditions, ensuring that it safely clear of terrain and obstacles (see MOCA), high enough to receive ground-based navigation aids (see MRA), and, in a RADAR environment, high enough to be seen on air traffic control RADAR

MOCA = Minimum Obstruction Clearance Altitude. "The lowest published altitude in effect between radio fixes on VOR airways, off-airway routes, or route segments which meets obstacle clearance requirements for the entire route segment and which assures acceptable navigational signal coverage only within 25 statute (22 nautical) miles of a VOR."

Minimum Reception Altitude (MRA) is the lowest altitude on an airway segment where an aircraft can be assured of receiving signals from navigation aids like VOR or NDB. Typically, the greater the distance between navigation aids, the higher the MRA. MRA is becoming less important with the availability of GPS satellite navigation, which allows aircraft to get navigational guidance all the way down to the ground.

MCA = Minimum Crossing Altitude. "The lowest altitude at certain fixes at which an aircraft must cross when proceeding in the direction of a higher minimum en route IFR altitude (MEA)."

b. Victor Airways/Jet Routes

Victor Airways: These airways are designated on the aeronautical charts as blue lines about 1/16 inch wide, and have numbers like V12, V245, etc. written on them. They are roads in the sky. All Victor airways are Class E extending 6 nautical miles each side of the airway centerline. In mountainous terrain, class G airspace may exist from the surface to 14,500 feet outside the boundaries of the airway. In non-mountainous terrain (such as Eastern US), all the airspace above 1200 AGL is Class E unless specified otherwise.

JET ROUTE- A route designed to serve aircraft operations from 18,000 feet MSL up to and including flight level 450. The routes are referred to as "J" routes with numbering to identify the designated route; e.g., J105
c. Identify Special Use Airspace

A number of “special use” airspace areas exist for various usage. It means that certain activities have been confined to those areas of airspace. Limitations are placed on aircraft operations in these areas which are not a part of the activity. These are: 

· Prohibited areas 

· Restricted areas 

· Warning Areas 

· Military Operations Areas 

· Alert Areas 

· Controlled Firing Areas 

· Military Training Routes 

· Air Defense Identification Zone 

· Temporary Restricted Areas 
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Prohibited and Restricted airspace are regulatory use airspace whose rules are defined by FAR Part 73. Warning areas, MOA’s, Alert Areas, National Security Areas, and controlled firing areas are non-regulatory special use airspace. 

Prohibited Areas

These are areas over which flight by civilian aircraft is prohibited by FAA Regulation. Operation within such an area can be justification for military interception or other action. The area around the White House in Washington DC is an example. The symbol is a blue feathered box shown at right with the words Prohibited in or near the box. 

Restricted Areas

These are designated areas in which flight, although not totally prohibited, is subject to certain restrictions. These areas denote the existence of unusual, often invisible, hazards to aircraft. Such activities may be artillery firing, aerial gunnery, or guided missiles. Penetration of these areas without authorization of the controlling agency may be extremely dangerous. They are marked on the charts by blue feathered boundaries. 

An identifying number such as R-5306 will be listed near or within the area. A listing on the bottom of the aeronautical chart identifies the area by number, and indicates the location of the area, the altitude limits of the space, the time of use, and the name of the controlling agency. It is good practice to plan to avoid such areas. If penetration of such an area is planned, the controlling agency should be consulted as to the status of activity in the area prior to any penetration. 

Warning Areas

These are areas outside the 3 mile limit from shore in international airspace. They are similar to Restricted Areas. Activities which are unusual or may be dangerous to aircraft may be in progress. They cannot however be designated as Restricted Areas since they are over international waters 

Warning areas are also identified by a blue feathered box with a number (such as W-74). Information concerning these areas is listed on the aeronautical charts in the same section as Restricted Areas. One should treat a Warning Area the same as a Restricted area, and follow the same procedures.
VII) Airspace – Class A,B,C,D,E,G (Entry, Comm, VFR Restrictions)
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VIII) Extra Topics

a. Thunderstorms
180 knots penetration, maintain wings level, don’t turn around.  Make sure the probes are on. Penetrate the lower 1/3 of the cloud if you have to. Increased risk of lightning strikes  near freezing level

b. Icing Restrictions (from dash one)
· (p.5-12 and 1SS-021)  Turn probes on in visible moisture.  Operation in icing conditions is limited to transit through 5000 feet of light rime ice.  At first indication of icing, climb or descend to sublimate or melt ice.   Aerobatics are prohibited until ice is gone.  Maneuver limitations:  30º bank and 0-2Gs.  Increase approach speed by 10 KIAS.
· (p.7-4)  Operations in visible moisture at 5º C and below should be avoided.
· (p.7-6)  Avoid flight into known or forecast icing conditions.

c. Diversion range summary chart

In the Dash1 and pocket checklist. Lists how far you can divert with given configuration. 

(P-24 to P-29)
d. How to use the TCN

Updates all IAP, DP, and STARs.  Since last published FLIP books.  Just like a regular approach book. They contain intermediate updates to approaches, so check the TCN first.

e. Instrument Ground Check

1,2,3,4,5…. ½ mile or 3%DME, 4 degrees CDI, approximately 5 degrees heading
f. Cat B obstacle clearance / Circling procedures

300’ in a circling approach within 1.4 NM
For circling approaches turn radius is 1.5 NM. For missed approach 1.4 NM. 
(more in 217 vol 3)
g. Visual vs. Contact approach

Visual Approach

Purpose- reduce pilot and controller workload and shorten flight paths to the airport.

Conditions- wx has to be at least 1000/3 at the airport. Must be able to proceed visually while remaining clear of clouds. Must have preceding aircraft or airport in sight.

How to execute- do not cancel IFR clearance. Proceed visually in the most direct and safe manner for a normal straight-in while remaining clear of clouds. 

Contact Approach

“An approach where an aircraft on an IFR flight plan, operating clear of clouds with at least 1 mile visibility and having an ATC authorization, may deviate from the instrument approach procedure and proceed to the airport of destination by visual reference to the ground. This approach will only be authorized when requested by the pilot and the reported ground visibility at the destination is at least 1 statute mile.”

h. Night approach restrictions

· Do not practice the visual circling maneuver portion of an instrument approach or perform a low closed pattern at night. 

· Do not file to a destination unless it has operable straight-in with glidepath guidance. Do not descend below MDA without glidepath guidance when performing an approach without glidepath guidance.

· At strange fields an operational visual approach system is required to descend below MDA.

IX) FCIF/FCBs/Special Interest Items (Local FCIF/FCB File)

X) Situational EPs

Engine Overheat on Take Off (with circling mins/without circling mins)

With Circling Mins
Go as high as you can, stay visual and come back around for a landing, using as much power as you can. 

Without Circling Mins
Go into the weather, climb as much as possible within reason, request short vectors to final, and perform whatever approach available. 

Weather Divert 


See IFG 5-13 for Divert Procedure and chart listing airfields with distance, altitude and fuel
Electrical Failures

Considerations

1) Weather (Is there VMC near by)

2) If IMC what is needed to accomplish an approach

3) What systems work off which bus

4) How long do you have until you lose battery or aux batt power

Plans:  Take care of the EP and then execute  the plan

--Remember, when you have an emergency you are cleared to go to any field and do any approach.  Do what it takes to get safely on the ground.  

--The AVEF/AME altitudes and headings only apply for simple NORDO.  If you have an EP you do whatever you need to get safely on the ground.

--If electrical failure is due to electrical fire then think about what you can try to turn on in order to shoot the approach.  If your RMU is broken you might be able to turn on the GPS and do a GPS approach or use it to navigate to another field.  

--Be sure to get the clean up items in the checklists before moving on to the recovery.

Radio Failure

Local Area

Refer to the pink pages in the In Flight Guide.  This tells you everything you need to do.  Don’t forget to check your connections and switches.  Talk a lot about clearing!

Enroute

--Use the AVEF/AME altitudes and headings to direct your flight.

--Cleared to fly any approach once at your destination.

--If you still have transponder don’t forget to set 7600

--Make radio calls in case approach can here you

RMU Failure

Check switches and circuit breakers and then get into the checklist.  If the failure is just the RMU then treat it as NORDO and run the NORDO procedures.  Make all radio calls and set transponder just in case others are hearing and receiving your calls.

Avionics Failures

Check switches and circuit breakers.  Reference appropriate in flight guide checks for recovery.  If you can find VMC and recover that is probably your best option.  If IMC, figure out what is working and what approaches you can fly with what you have.  Don’t forget about the GPS.   In an emergency you can fly a GPS approach if necessary.  Talk on the radios for help.  You can get an ASR or PAR if you still have radios.   

*  In all situations maintain aircraft control, take care of the EP, figure out your best option for recovery, reference the appropriate checklists, and then execute your recovery plan.  

*  Also remember your VMC cruising altitudes.  If you transition from IMC to VMC make sure you are cruising at the appropriate altitudes.

*Here are some memory aids for the appropriate altitudes:

1. NEODD:  If flying between 360 & 179 fly at an odd thousand + 500 alt

2. SWEVEN:  If flying between 180 &359 fly at an even thousand + 500 alt
