
MacAir Aero Club (MAC) Formation Standards  

Version 1.5, 2/29/2020 

The objective of the MAC formation training program is to train qualified pilots in formation 

flying first as wingmen, then as flight leads. The MAC program is based on the Red Star 

Pilot’s Association (RPA) formation training program.  This program was chosen for two 

reasons. First, the RPA is a signatory to the National Formation and Safety Team (FAST), the 

FAA recognized civilian formation training organization.  Second, the RPA program has the 

most complete and detailed formation training manuals, ground schools, standards, and 

tracking forms of all the national FAST signatories. 

 

MacAir adopted all of the qualifications, standards, procedures, and techniques contained in the 

RPA Formation Manual and Training Program except as modified by these standards and the 

MAC Formation Flight Program Operating Policies and Procedures. 

 

The purpose of these standards is to provide a common reference for all MacAir formation 

pilots as well as allowing the flight lead to shorten briefing content by referring to certain 

sections as “standard.”  These standards currently apply to all Aero Club Aircraft and any RPA 

aircraft flying with the Aero Club. 

 

1. PLANNING/BRIEFING 

 

A. Briefings start one hour prior to aircraft reservation time. As pilots gain proficiency 

and standardized procedures are developed, flight leads may shorten this time up to 30 

minutes 

B. The Hard Deck is 1,500 ft AGL (normally 2,500 MSL).  It may only be RAISED to a 

higher altitude by the flight lead, never lowered 

C. Weather minimums are:  2500’ AGL ceiling (for maneuvering flights), 3 NM 

visibility with a discernable horizon.  2000’ AGL ceilings may be used for 

administrative only flights or for a basic flyover. (14 CFR 91.155 minimums apply for 

all flights) 

D. The minimum Joker and Bingo fuel is 1+30 hours and 1+15 hours of fuel respectively.  

They may be set higher, never lower.  If the intended field for landing is further away 

than 15 minutes, these fuels must be raised appropriately 

E. Standard Tactical Frequencies are:  

    1) TAC-1 = 123.65 

2) TAC-2 = 123.67 

3) TAC-3 = 123.55 

4) TAC-4 = 123.57 

F. The flight call sign for all flights will be MAC plus the numerical designation 11, 21, 

31, etc. 

G. For 2-ship formations, #2 will have weather & NOTAMs for the brief; for 4-ship 

formations, #2 will have weather and #4 will have NOTAMs.  #3 will assist with 

planning and the card. 

 

 



2. GROUND OPS 

 

A. Prior to engine start: 

1. For non-visual starts, each flight member will get AWOS/ATIS then switch to 

the flight's primary TAC frequency and standby for flight lead instructions 

2. For briefed visual starts, wingmen will signal ready for start with a visual 

thumb’s-up toward lead.  Lead will give visual signal for start for the 

formation and all pilots will get AWOS/ATIS after start and before check-in 

 

B. Engine start: 

1. The flight will start engines as directed, monitor the Common Traffic Advisory 

Frequency (CTAF) /ground control with the primary TAC frequency as backup if 

detailed coordination with the flight is needed. 

2. After engines are started, the flight lead will check-in the flight on CTAF or 

Ground. Any wingman with an alibi will discuss the issue with the flight lead, and 

provide an estimated delay time. 

3. After the flight lead checks-in the flight, all flight members will taxi with their 

beacons and strobe lights on. 

4. For extended delays, the Flight Lead may leave the alibi aircraft in the chocks and 

taxi the remainder of the flight to the run up area to save ground time. The Flight 

Lead may also take off with the remainder of the flight and direct the alibi aircraft 

to join the flight in the working area after making radio contact with lead. 

 

3. TAXI/RUN UP 

 

A. Taxi interval: 

1. Trail - 4 ship lengths. 

2. Staggered - 2 ship lengths. 

B. In the run up area: 

1. If possible, the flight will line up in the direction of take off with a minimum of 10 

feet wing tip clearance 

2. Flight members will turn off beacons and strobes, except for the highest numbered 

wingman 

3. Flight members perform their run up and before takeoff checks individually 

4. When ready, all flight members will turn on their landing light and pass a 

“thumb’s up” sequentially starting at the highest numbered wingman position.   

Landing lights will remain on for the duration of the flight.  Flight Leads may 

modify light standards to suit conditions. 

 

4. TAKEOFF 

 

A. Runway line up: 

1. Runway width 150 ft or greater – 2 - s h i p  e chelon, 3-ship Vic or echelon, or 

Elements in Trail using 100 ft minimum in-trail spacing 

2. Runway width less than 150 ft - Elements in trail using 100 ft minimum in-trail 

spacing, or single ship staggered, using 4 ship lengths minimum spacing 

3. Wingtip spacing will be 10 foot minimum for all formations 

4. If cross winds are greater than 5 knots, wingmen should be placed on the upwind 

side of the runway 



B. Formation Take Offs: 

1. Runway width limitations: 

a. 150 ft or greater - Element, 3 Ship Vic 

b. 100-150 ft – Element only 

c. Less than 100 ft - Single Ship 

2. Runway length limitation at zero flaps - 3000 ft minimum 

3. Standard lead aircraft settings: 

a. Flaps up 

b. Run up RPM – Full power 

c.  Takeoff RPM- 2300 

d.  Flight leads will attempt to maximize power for the element 

e.  Wingmen get one “give me one” or “push-it-up” call 

4. Crosswind limitations: 

a.  5 knots maximum 

b.  Wingman upwind (2-ship only) if greater than 5 knots 

c.  Second element/aircraft use liftoff interval. Timed intervals of not less 

than 15 seconds may also be used 

C. Single Ship Take Offs: 

1. Use liftoff interval. Timed intervals of not less than 10 seconds may also be used 

2. On busy runways the flight lead can use the rolling take-off option 

D. The last aircraft or element lead will call "(callsign) airborne" on the current frequency 

E. Abnormals: 

1. Aborts: Pilots will handle abort first, then make a radio call when time/conditions 

permit. 

2. Flight leads will call for “MAC Flight abort” for a formation abort or “MAC 11 is 

aborting” for an individual abort 

3. For a formation abort, pilots will treat the centerline as a brick wall 

4. There are no sympathetic aborts after brake release for formation takeoffs 

 

5. ENROUTE 

 

A. Use route formation for maximum lookout and aircraft system monitoring 

B. Flight leads climb at 2300 RPM / 80 KIAS until joined 

C. When climbing, flight leads turn into the wingman/element, if possible, to maximize 

energy available 

D. In level cruise, flight leads use 2200 RPM/90 KIAS 

 

6. AREA WORK 

 

A. Wing work: 

1. Wing work consists of level turns, lazy eights, crossunders, close trail, and pitch 

outs and rejoins 

2. Flight leads set level cruise engine parameters 

3. Maneuvering limits are: 

a. Bank angle limit is 30 degrees 

b. Pitch angle limit is +/- 5 degrees 

B. Pitchout (PO) Parameters: 



1. The Break Interval (BI) is 3 seconds. Flight leads may brief or signal a different 

BI, such as 6 seconds for phantom 2 flights 

2. For all aircraft, the break turn is a 45 degree bank, full power, level turn for a 

180 degree heading change, then power for 90 KIAS.  Flight leads may brief 

different parameters not to exceed aircraft limitations 

C. For all aircraft, the lead rejoin turn is a 30 degree bank level turn at 90 KIAS. Flight 

leads may brief different parameters not to exceed aircraft limitations 

 

7. RTB 

 

A. Use route formation to maximize lookout 

B. The flight lead will get the AWOS/ATIS and pass it to the flight on the flight's TAC 

frequency before switching to CTAF/tower 

C. Battle Damage (BD) Check:  If time and conditions permit during the RTB, lead may elect to 

conduct a BD check.  Wingmen will look for abnormal aircraft conditions such as missing 

panels, fluid leaks, flat tires, or other aircraft damage that may have occurred during the mission.  

Wingmen will use the radio to pass damage observations.  If no damage is observed, radio calls 

are not necessary 

D. BD Check 2-ship:   

1. Execute the BD check from close fingertip 

2. Lead will signal #2.  #2 will move slightly wider than fingertip (~10’), climb just 

high enough to see the top of lead’s near wing, descend below and behind lead 

executing a cross under and then check the other side of lead.  Wing will return to 

close on the new side and pass a thumbs-up to lead.  Lead will pass the lead to #2 

and #2 will execute a lead change.  #2 will only have the administrative nav lead.  

After #1 completes the BD check, #2 will return the lead to #1 

E. BD Check 3/4-ship: 

3. Execute the BD check from close finger-four 

4. Lead will signal #2 to begin the BD check.  #2 will check lead high, then low like 

a 2-ship, then cross-under and check #4, both low and high while also looking at 

#3, and then return to fingertip off of lead.  When #2 returns to position, #4 is 

automatically cleared to check #2.  #4 will pass a thumbs-up, through #3, to lead 

after returning to the original position 

 

8. PATTERN AND LANDING 

 

A. Overheads: 

1. Upon flight check in, lead will monitor traffic and announce initial or check in 

with tower as applicable.  Pattern altitude will be 1000 feet AGL unless 

established otherwise 

2. The break interval is 5 seconds 

3. Break bank angle is 30 degrees 

4. On downwind inbound to the perch, maintain pattern altitude and slow to 80 KIAS 

while establishing proper pattern spacing for the runway and wind condition 

5. Use normal single ship landing configuration/techniques to maintain a 1500 ft 
interval between aircraft 



6. On runways 75 feet or wider, use hot/cold side landing procedures 

7. On runways less than 75 feet wide, all flight members will land on the center line 

then clear to the cold side when under control 

8. The base turn radio call at non-towered airports will use the following format; 

“(Airport name and Aircraft Call sign), Right/Left Base, Gear Up/Down, Full 

stop/Low Approach/Touch and Go/Option, Runway XX (airport name).” 

B. Closed Patterns: 

1. From a touch and go or low approach, execute a normal TO/go around and climb to 

400 - 500 ft AGL 

2. Level off and accelerate to 110 +/- 5 KIAS 

3. Pitch up to 10 +/- 5 degrees of climb and hold to 700 ft AGL 

4. Roll to 20-40 degrees of bank and climb up to downwind at 800-1000 ft AGL and 

90 KIAS minimum 

5. At the Perch (80 knots), execute a normal final turn 

C. Formation Landings: 

1. Flight leads will lower the flaps in 3 increments using the following procedures: 

a. Give the standard flap signal followed by the number 1, 2, or 3 

b. The wingman head nods signaling understanding 

c. The flight lead head nods forward signaling execution 

d. Both flight leads and wingmen reach for the flap lever and extend the 

appropriate notch of flaps 

e. Flight leads may direct the flight to 2 (25 degrees) notches and then 3 (Full) 

as appropriate for busy/short pattern 

2. Wingmen stack level on final NLT 1 nm final or 300 ft AGL 
3. If a wingman is passing lead’s 3/9-line during rollout, lead will pass the lead if 

deconfliction from the wingman is no longer safe 

D. Formation Go Arounds: 

1. Time permitting, the flight lead signals/calls the go around 

2. The flight lead sets take off power 

3. The flight lead and wingman retract flaps to position 2 automatically 

4. The flight lead gives the wingman the flap hand signal followed by the execution 

head nod 

5. Both flight lead and wingman raise the flaps to up 

 

9. TAXI IN/SHUT DOWN 

 

A  All flight members shut down on their own 

B. Take care of post flight fueling, servicing, parking, and sign in/payment 

C. Assemble for the debrief 

 

10. EMERGENCY PROCEDURES 

 

A  Aircraft Malfunctions 

1. Declare an Emergency as required, when able 

2. The aircraft with the malfunction will be offered the lead if the pilot can talk, 

navigate, and has a reliable pitot/static system 

a. The chase wingman's primary position is route formation 



b. The preferred recovery is a straight-in formation approach 

c. The chase wingman will: 

i. Provide backup comm, nav, and situational awareness 

ii. Perform a battle damage check and fly fingertip formation only if 

requested by the emergency aircraft 

iii. If the emergency aircraft lands from a straight in, execute a go-

around when appropriate 

iv. Chase aircraft will descend no lower than 50’ AGL 

3. The aircraft with the malfunction will fly as the wingman when unable to talk, 

navigate, or has an unreliable pitot/static system 

a. The emergency aircraft's primary position is route formation 

b. The lead aircraft will perform a battle damage check on the emergency 

aircraft as appropriate and when requested by the emergency aircraft 

c. The preferred recovery is a straight in formation approach 

i. For unreliable pitot/static systems, make a formation landing, if 

possible 

ii. If unable and for all other malfunctions when a formation landing is 

not required, use a formation approach to a drop off landing.  The lead 

aircraft executes a go around on short final, no lower than 50’ AGL 

and the emergency aircraft lands 

iii. If the emergency aircraft doesn't land for whatever reason, the lead 

aircraft will facilitate a rejoin and a second approach 

B. Downed  aircraft or aircraft  landing off field: 

1. The flight lead or the on-scene commander will contact MacAir or ATC and relay 

the following: 

a. Call sign and status of the downed aircraft 

b. Location and possible access routes to the aircraft 

c. Type of emergency/non-emergency response required 

d. Call sign and fuel state of remaining aircraft in the flight 

2. The flight lead/on-scene commander/flight will remain overhead the downed 

aircraft until help arrives, they are relieved by other aircraft, or they reach bingo fuel 

 

11. NORDO PROCEDURES 

 

A NORDO aircraft will recover as a wingman 

B. The preferred recovery is an overhead pattern with the good aircraft describing on CTAF 

that #2 is NORDO.  After lead breaks, #2 is cleared to follow with normal overhead spacing 

and procedures 

C. An alternate acceptable recovery method is a straight-in formation approach 

1. On final, if the flight is unable or not cleared to land, the lead aircraft signals and 

executes the go around 

2. If a formation landing is inappropriate due to winds, WX, aircraft incompatibility, or 

malfunctions, the lead aircraft signals the NORDO wingman "cleared to land" using 

the standard "you have the lead" hand signal.  This signal is usually given on short 

final.  The lead aircraft then executes a normal go-around (no lower than 50’ AGL) 

and the NORDO wingman lands 

3. If the NORDO wingman executes a go around, the lead aircraft facilitates a rejoin 

and a second formation approach 



4. Once the NORDO wingman lands, the lead aircraft is free to return to the practice 

area or land as appropriate 

D. Once on the ground, the NORDO wingman will: 

1. Follow the lead aircraft to parking 

2. Follow Tower light gun signals to parking, if applicable 

3. Follow the "Follow Me" truck to parking, if applicable 

4. Shut down on the taxiway or run up area and be towed to parking 

5. If on a non-controlled airfield, use caution and taxi to the ramp and shut down 

 

  



APPENDIX l 

 

FORMATION DEMONSTRATION PROGRAM 

 

1. PURPOSE: The purpose of the MAC Formation Demonstration Program is to showcase all the 

formation skills taught in the training program and attract new members to both the Aero Club and 

the Formation Training Program. 

2. APPLICABLE TRAINING PROGRAMS AND REGULATIONS: 

A. Formation And Safety Team (FAST) Intercontinental, the FAA recognized civilian 

formation training organization. www.flyfast.org. 

B. RedStar Pilots Association (RPA), one of 17 signatories to FAST and the basis of the 

MAC formation training program. www.flyredstar.org. 

C. MAC Formation Training Standards Ver. 1.1, 9/01/2018.  

D. FAR 91-119. 

3. MINIMUM WEATHER REQUIRED: 

A. Ceiling - 2000 feet AGL. 

B. Visibility - 3 SM. 

C. Crosswind limitation - Aircraft POH limits. 

4. AIRSPACE REQUIRED: 

A. Other Airfields:  Airspace required will be determined on a case by case basis. 

B. Coordination with the FAA is required to determine if Waivered Airspace is required for 

the demo. 

5. AIRFIELD MANAGER REQUIREMENTS: 

A. Waivered Airspace: 

1. Comply with FAA and Air Boss requirements. 

2. Issue appropriate NOTAMS. 

3. Coordinate practice sessions as required. 

B. Non-waivered Airspace: 

1. Accommodate MAC Formation Training Program Manager and the flight lead as 

much as possible. 

2. Issue appropriate NOTAMS. 

3. Coordinate practice sessions as required. 

6. PILOT QUALIFICATION REQUIREMENTS: 

A. Waivered Airspace: 

1. All pilots must be FAST current & qualified flight leaders or wingmen. 

2. The flight leader must be flight lead qualified. 

3. The wingmen must be at least wingman qualified. 

B. Non-waivered Airspace: 

1. All pilots must be MAC qualified for the size of the demonstration formation. 

2. The flight leader must be a MAC flight lead qualified pilot. 

3. The wingmen must be at least wingman qualified. 

7. ADDITIONAL PASSENGERS: 

A. Waivered Airspace:  The FAA limits passengers to essential crewmembers only. 

However, they will approve additional passengers on a case by case basis.  The flight leader 

must coordinate with the Waivered Airspace FAA Representative before the flight. 

Additional passengers include: 

1. IPs training, new Waivered Airspace flight leads, or wingmen. 

2. VIPs. 

http://www.flyfast.org/
http://www.flyredstar.org/


3. Unit publicity personnel. 

4. Generic publicity personnel. 

B. Non-waivered Airspace: The MAC Formation Training Program Manager and the flight 

lead will approve additional passengers on a case-by-case basis. 

8. FORMATION SIZE AND AIRCRAFT COMBATIBILITY: 

A. The desired formation size is a 4-ship.  However, the demonstration can be flown with a 2 

or 3-ship. 

B. A larger demonstration can be flown with multiples of the desired formation. 

C. Compatible aircraft  formation groupings include: 

1. Warrior. 

2. Archer. 

9. THE STANDARD PROFILE: 

A. Two formation takeoffs rejoining to a 4-ship. 

B. A 30 degree banked turning pass in finger four formation. 

C. A 30 degree banked turning pass in diamond formation. 

D. A wings level diamond pass. 

E. A wings level fingertip pass. 

F. A wings level close trail pass. 

G. An echelon pass to a pitchout using a 2 second break. 

H. A turning rejoin. 

I. A 4-ship initial to a pitchout for #1/2 using a 5 second break. #3/4 take 5 seconds then tum 

to downwind setting up for a formation landing. 

J. #1/2 demonstrate closed patterns. 

K. #3/4 demonstrate a formation landing. 

L. #1/2 land from the closed pattern after #3/4 land. 

M. The standard profile requires 30 minutes and can be modified on a case by case basis. 

N. In waivered airspace, the following passes can be flown at 500 feet AGL: 

1. The 360 degree passes in Starship and Diamond formation. 

2. The wings level passes in Diamond, Fingertip, close Trail, and Echelon formation. 

3. The 4-ship initial with #1 and #2 pitching out for the closed pattern and#3 and #4 

flying a formation landing. 

O. The Turning Rejoin will always be flown at a minimum of 1,000 feet AGL. 

P. Additional demonstration profiles can be developed and added to the above standard 

profile. 

10. OPTION 1 PROFILE: 

A. Four single ship take offs using a 10 second interval. 

B. Rejoin to Starship Formation in the Rejoin Circle. 

C. A wings level starship pass. 

D. A wings level diamond pass. 

E. A wings level fingertip pass. 

F. A wings level close trail pass. 

G. An echelon pass to a pitchout using a 2 second break. 

H. A turning rejoin. 
I. An echelon pass with #1/2 using a 5 second break and #3/4 using a 5 second tum to 

downwind. 

J. #1/2 demonstrate the closed pattern landing after #3/4 demonstrate a formation landing. 
 

  



APPENDIX 2 

 

APPLICATION AND RECORD 



MAC FORMATION TRAINING PROGRAM APPLICATION AND RECORD 

NAME: __________________________________________  DATE: ________________________ 

CELL: _________________________________ 2ND PHONE: ________________________________ 

EMAIL: _____________________________________________ 

QUALIFICATIONS: 

CERTIFICATE: _______________________________________________________________________ 

RATINGS: ___________________________________________________________________________ 

WARRIOR / ARCHER HOURS: ________________  TOTAL AIRPLANE HOURS: _______________ 

OTHER AIRCRAFT: 

 ________________________________  HOURS: ___________________ 

________________________________  HOURS: ___________________ 

________________________________  HOURS: ___________________ 

FORMATION HOURS: 

MILITARY: ____________________________  CIVILIAN: ____________________________ 

FORMATION INSTRUCTOR: 

MILITARY Y / N :       AIRCRAFT TYPE(S): ______________________________________________ 

CIVILIAN Y / N :         AIRCRAFT TYPE(S): ______________________________________________ 

SIGNATORY: _____________________________________________ 

FORMATION TRAINING: 

FORMATION GROUND SCHOOL: 

DATE: ____________________________  LOCATION/IP: ____________________________________ 

FLIGHT LEAD SEMINAR: 

DATE: ____________________________  LOCATION/IP: ____________________________________ 

IP SEMINAR: 

DATE: ____________________________  LOCATION/IP: ____________________________________ 

  



MAC FORMATION QUALIFICATIONS 

 

WINGMAN (DATE / IP) 

 

2-Ship Qual: ____________________________________________ 

 

3-Ship Qual: ____________________________________________ 

 

4-Ship Qual: ____________________________________________ 

 

FLIGHT LEAD (DATE / IP) 

 

2-Ship Qual: _____________________________________________ 

 

3-Ship Qual: _____________________________________________ 

 

4-Ship Qual: _____________________________________________ 

 

FORMATION IP QUAL (DATE / IP) 

 

IP Qual: _________________________________________________ 

 

 

 

FAST FORMATION QUALIFICATIONS (DATE / IP / SIGNATORY) 

 

Wingman: _______________________________________________ 

 

Flight Lead: ______________________________________________ 

 

IP: ______________________________________________________ 

 

Check Pilot: ______________________________________________ 

 


