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Changes marked with #
Airland…Airdrop…Airsick
Here is the result of many hours of digging through CONOPS, the -1, 1-1, 1-4 and 11-217. If you see anything wrong or want me to add anything, let me know. As always, this is not a substitute for the source documents, but should be a good study guide for TAC. Enjoy! Pimp me when there are changes to the source documents and I will fix it. Derek.Huff@keesler.af.mil -DH

Chapter 3 - CREW COMPLEMENT/MANAGEMENT(C-130J, CONOPS, Annex C, 1 Sep 99, Change 7, 15 Oct 05)
Mission Commander. A MC is required when more than two aircraft are assembled to perform missions away from home station. The MC is the final authority for ensuring all aircrews have proper mission details.
One loadmaster is required for tactical missions if:

- Using only one paratroop door for personnel or door bundle (less than 100 lbs) drops.

- High altitude (up to 13,000 MSL) non-static line personnel drop from ramp and door or only one door is open.

- Dropping only standard airdrop training bundles (SATBs).

- A no-drop (dry pass) is planned and ground time is sufficient to permit onload or offload by one loadmaster.

Two loadmasters or one loadmaster and another qualified crewmember are required if:

- More than 40 passengers are scheduled to be carried (except during unit moves or contingencies).

- Both crew members must remain in the cargo compartment, one forward and one aft for takeoffs and landings.
Tactical Airlift Formation Lead Requirements.

- Unilateral training VMC - no special requirements.

- Unilateral training IMC -


- Single-element formation. A lead crew or one instructor aircraft commander is required in the formation (any position). If this crew aborts, and no other instructor aircraft commander or lead crew remains, the other aircraft must abort the mission or continue singleship, as determined by the MC.

- Multiple-element formation. A lead crew or instructor aircraft commander is required in the lead and deputy lead position. Element lead positions require an instructor AC, lead crew, or an AWADS crew. If deputy lead or an element lead abort after station time, any crew can assume their position with the concurrence of the MC. Any crew can fly the last ship of a formation even if it is an element lead position.

- Other than unilateral (IMC and VMC). A lead crew is required in the lead and deputy lead positions. Element lead positions require a lead or an AWADS crew. If deputy lead or an element lead aborts after station time, a new lead or AWADS crew will assume their position. Any crew can fly the last ship of a formation even if is a deputy or element lead position.

Chapter 16 - COMBAT MISSION OPERATIONS 
Minimum Altitude Capable (MAC). MAC is the lowest altitude an aircrew can descend to in order to avoid or defeat a threat. It is dependent on individual aircrew capabilities, experience level, fatigue factors, terrain clearance, etc. Since maneuvering capabilities are virtually negated at MAC, descending to this altitude is only warranted as a defensive response to a threat and only for the duration of immediate threat activity.

Low Altitude (300’ to 500’ AGL). Aircraft flying at 500 feet or below may degrade or eliminate a threat system depending on terrain and distance. For airlift aircraft, this altitude provides optimum terrain clearance for aircraft maneuverability and navigation while countering hostile air defense threat systems. When faced with known threats, every effort must be made to destroy or neutralize them before employing airlift aircraft. Middle Altitude (501’ to 5,000’ AGL). The middle altitude range is the worst threat environment for airlift aircraft because all threats are effective at these altitudes and evasive maneuvers are usually ineffective. 

High Altitude (above 5,000’ AGL). The high altitude range may negate the small arms threat and decreases the effectiveness of most AAA; however, it dramatically increases the vulnerability to enemy fighter or radar SAM attack, and places the aircraft in the worst position to begin evasive maneuvers.

Day VMC Enroute. Plan a minimum of 500’ AGL (300’ AGL on routes approved IAW para 16.3.6.8) modified contour altitude above the terrain.

Night VMC Enroute. If appropriate, divide legs into segments for night altitude computations based on terrain or threats in order to allow flight closer to the ground. A leg segment should generally not be less than 10 NMs in length to minimize unnecessary altitude changes. Route selection and mission planning techniques and procedures should incorporate strategies for en route climbs and descents to optimize night terrain usage for threat avoidance. Plan enroute legs at one of the altitudes below:

NVG En Route Altitude. Plan en route legs at an indicated altitude of 500 feet above the highest spot terrain elevation, or 400 feet plus one chart contour interval above the highest depicted terrain contour, whichever is higher, within 3 NM of route centerline.

Non-NVG Enroute Altitude. Plan enroute legs at MSA (See below).

Minimum Safe Altitude (MSA). MSA is an initial VFR altitude that provides additional terrain clearance while the aircrew analyzes situations that require interruption of low-level operations. An MSA will be computed for each leg, route segment, or entire low-level route. Compute MSA at an indicated altitude of 500 feet above the highest obstruction to flight (man-made obstacle, terrain feature, or spot elevation), or 400 feet plus one chart contour interval above the highest depicted terrain contour, whichever is highest, within 5 NMs of route centerline to include the aircraft turn radius over each turnpoint.

Day VMC Drop Altitude. Plan minimum VMC airdrop altitudes per AFI 11-231, Table 9.2 (31 Aug 2005,   Pg. 129). Plan to visually avoid high terrain and obstacles in the vicinity of the drop zone. 

Night VMC Run-In and Drop Altitude. Plan minimum night VMC run-in altitudes, from slowdown through escape, at an indicated altitude of 500 feet above the highest non-manmade obstruction to flight (terrain feature or spot elevation), or 400 feet plus one contour interval above the highest depicted terrain contour, whichever is higher, within 3 NM of run-in centerline. After slowdown, when the Drop Zone is in sight and will remain in sight, or when a positive position is identified and adequate terrain clearance is assured, the aircraft may descend from run-in altitude to drop altitude.

Minimum IFR Altitudes.

Assembly. Assembly altitude under IFR will be at or above the MEA or MOCA on published airways. On direct flights off airways assembly altitude will be no lower than OROCA, ORTCA, or an altitude that provides 1,000 feet (2,000 feet in mountainous terrain) above the highest obstacle within a radius of 5 NMs of the course. Under all conditions, aircrews ensure assembly altitude provides terrain and obstacle clearance for the formation.

Enroute. Compute minimum IFR enroute altitude by adding 1,000 feet (2,000 feet in mountainous terrain) above the highest obstruction to flight (man-made obstacle, terrain feature, or spot elevation) within 5 NMs of route centerline (10 NMs outside the US unless 5 NMs authorized by MAJCOM/DO). Round this altitude to the next 100-foot increment.

Minimum altitudes for IFR operations within published Military Training Routes (MTRs) in US sovereign airspace will be the computed leg MSAs unless a higher altitude is required by FLIP AP/1B.

Emergency Safe Altitude (ESA). ESA is designed to provide positive IMC terrain clearance during emergency situations that require leaving the low-level structure. To compute ESA, add 1,000 feet (2,000 feet in mountainous terrain) to the elevation of the highest obstruction to flight within 22 NMs either side of the planned route centerline.

IMC Drop Altitude. Plan minimum IMC drop altitudes at 500 feet above the highest obstruction to flight (man-made obstruction, terrain feature, or spot elevation), or 400 feet plus one contour interval above the highest depicted terrain contour, whichever is highest, within 3 nautical miles either side of the run-in centerline from DZ entry point to DZ exit point or as specified in AFI 11-231, whichever is higher.

IMC Drop Profile. Elements with C-130J or AWADS wingmen will generally plan individual descents over a geographic point (tunnel descent) to IMC drop altitude. Elements or formations with SKE-only followers will generally plan element or formation descents (parallel descent) to IMC drop altitude.

IFR Drop Corridor. As defined in FAR Exemption 4371, the corridor where aircraft may transition between IMC enroute altitude and IMC drop altitude to perform airdrop operations. The beginning of the corridor, the IFR Drop Corridor Ingress Point, is a maximum of 40 NMs from the IFR Drop Corridor Egress Point (co-located with the DZ Exit Point). Plan segmented corridor altitudes not lower than 500 feet above the highest obstruction to flight (manmade obstruction, terrain feature, or spot elevation), or 400 feet plus one contour interval above the highest depicted terrain contour, whichever is highest, within 3 NMs either side of centerline.

DZ Entry Point. The point where an aircraft, element or formation may safely begin descent from IFR enroute altitude or a segmented altitude to IMC drop altitude. During a parallel descent, do not descend until the last aircraft of the element or formation is at or past the DZ entry point and the formation is within 3 NM of centerline.

Earliest Descent Point (EDP). For tunnel descents, the EDP is the same as the DZ entry point. For parallel descents, it is the earliest point where lead may descend to IMC drop altitude and be assured of terrain clearance (last aircraft inside DZ Entry).

IMC Stabilization Point. Normally located 6 NM prior to the PI, the point at which the lead aircraft in a parallel descent, or each aircraft in a tunnel descent, plans to be stabilized at IMC drop altitude and airspeed.

Latest Descent Point (LDP). Latest point where lead may begin a parallel descent to IMC drop altitude and ensure that all aircraft will safely clear terrain/obstacles and stabilize no later than one minute to go. Descending at this point allows flexibility for late slowdowns and aircraft out of position. NOTE: Descending at the LDP does not provide a 6NM IMC stabilization point.

DZ Exit Point. A fixed point on the DZ escape flight path centerline where each aircraft will be at minimum IFR enroute altitude. Normally, calculate the exit point based on a 1000 FPM climb at 140 KIAS. Analyze 3-engine climb performance and ensure obstacle clearance at pre-airdrop gross weight. If unable to clear all obstacles on 3-engines, adjust the DZ exit point based on 3-engine climb capability. This point will be a minimum of 4 NMs track distance from the trailing edge of the DZ.

WARNING: Analyze pre-drop gross weight to determine if obstructions can be cleared on 3- engines from DZ Entry through DZ Exit. If obstructions cannot be cleared, adjust the number of aircraft, reduce aircraft gross weight, revise run-in and/or escape course, or increase drop altitude.

Navigation Chart Preparation. As a minimum, tactical navigation charts will be annotated with the following: turnpoints, IP, DZ, course line, course data, CHUM data, and ESA. CHUM 22 NMs either side of the entire planned route of flight. Crews may trim charts to 10 NMs after establishing the ESA.

NVG Enroute. Fly the appropriate altitude with reference to the pressure altimeter using the radar altimeter as a backup. Three miles prior to a charted “man made” obstacle, within 3 NM of centerline, the aircrew must visually identify the obstacle. If the obstacle is not identified by 3 NM, climb to attain an altitude 500’ above the obstacle. If the altitude for the next leg is higher than the current leg altitude, complete the climb prior to the turnpoint. If the altitude for the next leg is lower than the current leg, do not initiate descent until over the turnpoint. Once the controlling obstacle or terrain feature is visually identified and the aircraft is confirmed well clear, the crew may descend to the next segmented altitude, if lower. 

Required Navigation Accuracy. For airdrops, set POS ALERT(s) at 0.03NM (55 yards; FOM 2) and 0.05NM (110 yards;FOM 4). Normally, airdrop accuracy requirements (300 yd CEP) are met if the ship solution FOM is less than or equal to 4 and no POS ALERTs are indicated. If these conditions are not met, further action (radar or visual crosscheck/update) is necessary to verify/improve navigation accuracy prior to performing airdrops.

For all airdrops, verify navigation accuracy within 10 minutes of slowdown with a visual or radar crosscheck. For IMC routes, navigation accuracy should be verified at least hourly with an offset aimpoint.

Chapter 17 - AIRLAND EMPLOYMENT

TOLD verification. TOLD must be reviewed for two cases prior to landing based on actual conditions. One case presumes a successful off-load/on-load (aircraft gross weight commensurate with fragged mission) and the second case shall presume an aborted mission (not required if expected on-load/off-load is less than 5000 pounds). For Operational/Contingency missions, the PM will note ground run for a 3-engine takeoff for both cases. The PM will update data based on a change in OAT of 5 degrees C or 5000 pounds in gross weight.

Tactical VFR Approaches. Final turn, at pilot discretion, extend flaps to 100%. During the turn to final, do not slow below normal 100% flap approach speed. For maximum effort landings, the pilot will not slow to Maximum Effort Approach Speed prior to initiating the roll out to final.
Low Altitude Approaches. These approaches are low altitude (300 to 500 feet), high speed, VMC maneuvers. They can be entered from any direction at en route altitude and airspeed. Airspeeds, altitudes and distances given in the following guidance are approximate and may be adjusted to fit the tactical situation. All examples are based on rolling out on a 1/2 NM final at 150 ft AGL.

- Straight-in. The lack of turns means the energy dissipation problem is one dimensional, making the timing of slowdown critical. Entering from 250 KIAS at 300 AGL takes approximately 6 NMs; from 200 KIAS, it takes approximately 4 NMs. Tailwinds, pressure altitude, and increased gross weights may require an earlier slowdown. These distances assume the aircrew configures on airspeed to the landing configuration. This approach may be varied by using an angling final, dog leg, or an entry to base using the same basic techniques.

- Teardrop. The teardrop is very similar to a circling approach to the opposing runway; the primary difference is the maneuver is entered at en route airspeed rather than fully configured. In addition, a 300-feet pattern altitude is somewhat lower than most circling approaches. With an entry speed of 220 KIAS, start slowing down about 1.5 NM from the approach end, with 30-35 degrees displacement from the runway axis. Energy is dissipated throughout the approach.

- Beam. The beam approach offers flexibility and keeps the aircraft close to the field. This approach allows landing in either direction and reconnaissance of the field. Cross the field approximately 4000 feet from the approach end at 220 KIAS. Delay the turn to downwind to gain appropriate spacing (approx 1-2 sec). If the pattern is entered with more than 220 KIAS, a downwind extension is likely. Energy is dissipated throughout the approach.

High Altitude Approaches. These approaches are used primarily when a high or medium altitude ingress is necessary (e.g., small arms environment and a permissive high or medium altitude threat environment). These approaches allow reconnaissance of the field. Initial altitude, airspeed, and heading are based on the threat. 

- Overhead. Fly initial approach at 1500’ AGL and en route airspeed. Break as the tactical situation permits with approximately a 45 degree angle of bank and retard the power to flight idle after the bank is established. Make a level turn to downwind with power reapplied as necessary to maintain 150 KIAS.

- Downwind. Enter a downwind leg for the active runway, maintaining enroute airspeed and 1000’ AGL. Break approximately 3/4 NM past the approach end of the runway with a 45 degree angle of bank. Retard power to flight idle after the bank is established. Make a level turn until reaching final approach airspeed then descend at this airspeed while completing the turn.

- Spiral Down. The spiral down approach is a high altitude maneuver, conducted in VMC. It is designed as an alternate method to approach an airfield when small arms are the primary threat and the field perimeter security is limited (usually 1 to 3 miles radius) or when terrain does not permit a normal traffic pattern.

- Plan slowdown for configuration approximately 5 miles from the break. 

- Prior to the break, select prominent ground features to aid in staying within the “protected” airspace when the runway is not in sight. Additionally, get the picture of altitude versus runway length. Remember, a 6,000 foot strip at 10,000 feet AGL could look the same as a 3,000 feet strip at 5,000 feet AGL.

- Review the final base turn MSL altitude. As a technique, add field elevation plus 2,000 feet.

- Wings level descent at 140 KIAS is about 2,300 fpm.

- Configured at 140 KIAS and 30 degrees of bank, the turn radius is about 3,500 feet with a rate of turn of approximately 4 degrees per second. A 360-degree turn will lose approx. 3,500 feet (90 seconds at 2,300 fpm).

- With 45 degrees of bank, the turn radius is charted at 1,900 feet, which means that the aircraft should be no farther from the runway centerline than 3,800 feet (.625 NM). In addition, the aircraft is turning at a rate of 7.5 degrees per second, which means that a 180-degree turn will be completed in 24 seconds. During that interval, the aircraft will descend at least 1,000 feet.

- Plan to roll out on final between 0.5 and 1 mile at approximately 300 to 600 feet AGL.

Combat Offload Procedures. Combat offload provides a means of offloading single, multiple, and married pallets, airdrop platforms, or container delivery system (CDS) containers without the use of material handling equipment. The controlling C2 commander, MAJCOM DO/XO or the commander, DIRMOBFOR may authorize combat offload. The method of combat offload will be determined by the aircrew based on the conditions at the offload site. Unit OG/CC may approve unilateral combat offload training.

Method “A”. Use this method to offload single, multiple, ramp or married pallets, airdrop platforms, and CDS containers. Pallets, platforms, or CDS may be offloaded in a train like fashion or one-by-one as the situation dictates. Fragile items that might be damaged by combat offload will not be offloaded using this method without user concurrence.

WARNING: Many explosive items have specific “drop” criteria that, if exceeded, render the item useless or dangerous to the user. With the exception of small arms ammunition (hazard class and division 1.4), explosives and munitions shall not be combat offloaded without approval of MAJCOM/DO. Exception: Explosives and munitions rigged for airdrop may be combat offloaded without MAJCOM/DO approval.

CAUTION: A taxiway or ramp at least 500 feet long is required, however, 1,000 feet is desired to provide a margin of safety. When pallets, platforms, or containers are offloaded one at a time, use a longer taxiway based on the number to be offloaded.

NOTE: Combat offload of fragile/sensitive cargo items (i.e., computers) that might be damaged by standard method “A” combat offload procedures will not be attempted without user concurrence. If the nature of the mission dictates that cargo must be offloaded, aircrews may lower the ramp to approximately 18 inches above the ground. 
- Double or triple married pallets may be offloaded, without ballast, using this method provided their total weight does not exceed 12,000 pounds, and the height of the pallets fall within cargo height jettison limit in section III of the flight manual or section V of the cargo loading manual.

- Airdrop rigged platforms up to 24 feet in length may be offloaded, without ballast, using this method provided their weight does not exceed 12,000 pounds.

NOTE: Married pallets and airdrop rigged platforms over 12,000 pounds total weight may be offloaded using this method, provided ballast or cargo equal to the difference between 12,000 pounds and the weight of the pallets or platforms (to be offloaded) remains in C through F compartments during offload. Example: A 17,000 pound married pallet or airdrop platform requires 5,000 pounds of ballast or cargo to remain in C through F compartments during the offload.

- CDS bundles may be combat offloaded using this method. With the centerline vertical restraint (CVR), if the total weight of the bundles exceeds 12,000 pounds offload must be accomplished one side at a time. Without the CVR, if the total weight of the bundles exceeds 12,000 pounds bundles should be restrained in groups of four or less and offloaded one group at a time.

CAUTION: When using method “A” on excessively rough, sharply undulating, or battle-damaged surfaces, damage to the aircraft ramp may occur. Reducing forward taxi speed on these surfaces will reduce aircraft oscillation. The AC must determine if the offload area will permit the offload operation to be conducted without damage to the aircraft or equipment.

- Method “B”. Use this method to offload married pallets that do not fit the category for method “A” or for which no ballast is available for married pallets weighing between 12,000 to 15,000 pounds. Use four serviceable steel 55-gallon drums under each pallet to be offloaded. The correct number of steel drums needed to complete the offload must be available at the offload site or must accompany the load if conditions at the offload site are unknown.

WARNING: The maximum weight for pallets to be off-loaded across the ramp at any one time when using method “B” is 15,000 pounds.

WARNING: Do not use method “B” for airdrop-rigged platforms to prevent binding the platform under the vertical restraint rails.

Chapter 18 - AIRCRAFT FORMATION

Weather Minimums. Formation takeoff and landing minimums are the mins for the NAVAID used, but not lower than 200 feet and one-mile visibility (RVR 50). During IFR formation operations, adhere to both ceiling and vis mins. If ceiling or vis is below published landing mins, but above 200 feet and one-mile visibility, the formation may take off if the requirements for a dept alt as prescribed in Chapter 6, (Pg. 82) are met (Existing Wx at alternate w/in 30 mins flying time must be equal to, or better than the published apch mins, and forecast to remain so until 1 hr after takeoff, but not less than 200-1/2 (RVR 2400), or the existing wx at an alt within 2 hrs flying time must be at least 500-1 above the lowest compatible published apch mins, but not less than 600-2 for a precision approach/800-2 for a non-precision approach, and forecast to remain so for 1 hour after ETA at the alternate). If the rwy has dual RVR readouts (apch & dept end of  rwy) both ends must be at least RVR 50.

Taxi Interval. Minimum taxi interval is one aircraft length with four engines operating and two aircraft lengths with two engines operating (or two in HOTEL mode).

CAPS/SKE Check. Accomplish a SKE flight command check (FCI) prior to takeoff with a single command.

Takeoff Interval. Minimum takeoff interval between aircraft is 15 seconds.

Airspeed and Ascent/Descent Rates.

BELOW 10,000 FEET / 10,000 TO 15,000 FEET / ABOVE 15,000 FEET

CLIMB 180 KIAS, 1,500 FPM / 170 KIAS, 1,200 FPM / 160 KIAS, 1,000 FPM

ASSEMBLY 180 KIAS / 170 KIAS / 160 KIAS

CRUISE 210 KIAS / 210 KIAS / 190 KIAS

ENROUTE ALTITUDE CHANGE Enroute Airspeed or As Briefed / 1,000 FPM or As Briefed

ENROUTE AIRSPEED CHANGE (W/O Auto-throttles) Acceleration: 3000 HP (Or As Briefed) / Deceleration : 600 HP

DESCENDING SLOWDOWN 140 KIAS, 1,000 FPM or As Briefed

DZ ESCAPE 140 KIAS, 1,000 FPM or As Briefed

No-Drop Decisions. When a situation requires a formation no-drop, lead will notify the flight over interplane and all aircraft will acknowledge. If radio silence is necessary, lead will pass a SKE no-drop command. Do not transmit individual aircraft no-drops outside the aircraft.

Landings. At decision height, leaving the MDA, or during the final turn extend flaps to 100% unless briefed otherwise. CAPS/SKE interval between aircraft on final is 6,000 feet desired, 5,000 feet minimum. The landing interval for visual approaches is 20 seconds desired, 15 seconds minimum. All aircraft land on centerline. Preceding aircraft should land at the beginning of the TDZ just out of wake turbulence to allow following aircraft maximum runway available. Place the power levers in ground idle and use brakes/reverse as briefed.

VMC Rejoins. Aircraft joining a formation en route will contact lead and rejoin as briefed. Remain at least 500 feet above or below the formation until the formation is in sight and clearance to rejoin is granted. The rejoining aircraft must be stabilized in position at formation altitude by green light to accomplish the drop.

Airspeed Changes. Airspeed changes are normally accomplished using auto-throttles. Lead announces airspeed changes of 15-knots or greater at night.

NVG Exterior Lighting - Peacetime. All aircraft except the last will set navigation lights to STEADY/DIM, formation lights ON/Medium and leading edge lights OFF. Strobe lights may be turned off with navigation lights set to FLASH if in the best interest of safety. The last aircraft should set navigation lights to BRIGHT and top and bottom strobes to WHT or RED (depending on weather conditions). All other lights will be set as required. Lights may be adjusted as required by wingman IAW AFI 11-202V3 lighting requirements.

Hard Turns and Break Turns. Hard turns will use 45 degrees of bank with sufficient elevator loading to create a small turn radius, yet maintain a high-energy (maneuvering) airspeed. Break turns are high performance maneuvers using 60 degrees of bank and 2 Gs. Airspeed should not be allowed to fall below sustained cornering velocity (approximately 180 knots).

Check Turns. Check turns may be used to correct an element's line abreast position or with escort to maneuver the formation away from possible targets. Element/Flight leads may also use check turns during SKE operations to correct their formations to course or run-in centerline. The standard check turn is a level 30-degree bank turn for 30 degrees of heading change left/right. Inside slow down during an airdrop or airland, bank angle is decreased to 10 degrees for a 15 degree heading change. All aircraft in the formation will turn simultaneously. A radio call or pre-briefed signal is required (e.g., "CALL SIGN, CHECK RIGHT/LEFT, NOW"). Check turns may be executed for heading changes of other than 30 or 15 degrees but normally not in excess of 45 degrees and should be called over the primary interplane frequency (e.g., "CALL SIGN, CHECK RIGHT/LEFT, NOW," "ROLL OUT HEADING 245.").

90-/45-Degree Delayed Turns. Delayed turns are hard turns used to maneuver elements through approximately 90 or 45 degrees of heading change. Lead will initiate all delayed turns with a radio call or pre-briefed signal (e.g., "CALL SIGN, 90 RIGHT/LEFT, NOW"). Delayed turns may also be called for turns less than 90 degrees (e.g., "CALL SIGN, 45 RIGHT/LEFT, NOW"). Turns will be completed using the "outrigger rule" as follows:

Outrigger Rule. In general, when a delayed turn is called, the aircraft opposite the direction of turn turns first. In other words, look in the direction of the turn; if an aircraft is there, turn first.

Turns into a Wingman. If turning into a wingman, lead will turn immediately and the wingman will delay the turn until lead is at the wingman's 5 or 7 o'clock position (as the aircraft goes through the outboard engine, begin the turn.) If a comm-out turn is required, the lead simply turns into the wingman and rolls out after 90 degrees of heading change. The wingman waits until lead is at the 5 or 7 o'clock positions and then turns to match lead's heading. For less than 90-degrees of turn, flight lead rolls out on the desired heading. The wingman continues straight ahead to complete the turn after the lead crosses the 6 o'clock position. Note that the wingman must cross in front of the lead if intending to roll out in the proper line abreast position.

Turns Away From Wingman. If turning away from a wingman, the wingman will turn immediately and lead will delay the turn until the wingman is at the lead's 5 or 7 o'clock position (as the aircraft goes through the outboard engine, begin the turn.) Communications-out turns away from the wingman are normally signaled with a pronounced wing flash away from the wingman. The wingman begins the turn, assuming a 90-degree heading change. For less than 90-degree turns, lead gives the same signal, then turns into the wingman when the wingman is on the desired heading. The wingman should roll out upon seeing lead roll out. Once lead is stabilized, the wingman will then maneuver to regain line abreast. Delaying aircraft in the delayed turn should adjust bank angle and turn start/stop to roll out in position, if necessary. 

In-Place Turns. The basic in-place turn is a 180-degree hard turn used to turn the formation around. A radio call or other pre-briefed signal is required (e.g., "CALL SIGN, INPLACE RIGHT/LEFT, NOW"). Both aircraft turn 180-degrees in the called direction while maintaining entry airspeed. If the wingman is aft of line when the entry is initiated, the wingman should delay the turn slightly to avoid being out in front at the completion of the turn. Distance between aircraft at the completion of the turn should be the same as when the turn was initiated.

90-Degree Heading Change. The in-place turn can also be used for 90 degrees of heading change to put the element into in-trail or from in-trail to line abreast. A radio call or other pre-briefed signal is required (e.g., "CALL SIGN, IN-PLACE 90 RIGHT/LEFT, NOW").

Hook Turns. A hook turn is a 180-degree break turn used to rapidly turn a formation around. Use hook turns when called to retrograde or when the threat situation demands expeditious reversal of course. A radio call or pre-briefed signal is required (i.e., "CALL SIGN, HOOK RIGHT/LEFT, NOW"). The communications-out signal for a hook turn is a double wing flash towards the wingman
Shackle. A hard turn commonly used to "check six," shackle turns may also be used to regain formation position and/or position wingman for suspected threats/terrain. In addition, a shackle will lose about 30 seconds on a low-level route. A radio call or pre-briefed signal is required (e.g., "CALL SIGN, SHACKLE, NOW"). Optimum spread for a line-abreast two-ship is 9,000 feet at the beginning of a shackle. Both aircraft turn into each other (an aircraft behind the line should turn less and an aircraft ahead of the line can turn more.) Wingman climb approximately 500 feet to avoid a conflict (wingman should establish a climb vector immediately and then roll into bank). If the tactical situation allows, lead will call a base altitude (MSL) when

initiating the shackle. After crossing each other (approximately 45 to 60 degrees of turn), both aircraft reverse the turn to roll out on the original heading (wingman can begin his descent back to altitude once visually clear of lead.) Do not forget to "check six" during the maneuver. The communications-out signal for a shackle turn is a wing flash away from the wingman. As soon as the wingman begins the turn, lead turns towards the wingman, letting the wingman know that a shackle turn is expected. The wingman must climb 500 feet to avoid lead.
Inadvertent Weather Penetration (IWP). The following procedures are for emergency use and do not constitute authority to violate AFI 11-202V3, or Federal Aviation Regulations (FAR). Exercising these procedures under actual weather conditions is a violation subject to appropriate action by the AF and FAA. Individual aircraft should remain VFR if there is sufficient warning to take evasive action. Flight leads will take all practical measures to avoid entering controlled airspace without clearance.

IWP With SKE. Immediately upon penetrating the weather, lead will direct the flight to execute weather penetration with SKE, giving base heading, base altitude (at or above ESA), and base airspeed as a minimum. If visual conditions cannot be reestablished, lead will contact the ATC facility for clearance. The formation will:

- Initiate climb to base altitude on base heading at base airspeed and 1,000 fpm. 

- Display CAPS information.

- Wingmen set cross-path to 1,000 feet left or right in the safest direction.

- At base altitude, lead will direct wingmen to establish SKE spacing.

IWP Without SKE. Immediately upon penetrating the weather, lead will direct the flight to execute weather penetration without SKE, giving base heading, altitude (at or above ESA), and airspeed as a minimum. Do not change the base heading while in IMC. If visual  conditions cannot be reestablished, the formation leader will contact ATC for individual clearances. The formation will:

- Initiate climb at base airspeed and 1,000 fpm to the appropriate altitude.

- Wingmen will turn 30 degrees in the safest direction away from the base heading.

- Set TCAS to TA and squawk 1200C (or as appropriate) if tactical conditions allow.

- Maintain divergent heading for two minutes before resuming base heading. Lead may direct the formation to resume base heading prior to two minutes if all aircraft are displayed on TCAS and safe separation has been attained. 

- The last element will occupy base altitude and preceding elements will stack at 500-foot intervals with the first element occupying the highest altitude.

Run-In and Slow Down Procedures.

- Each element lead flies an independent run-in from slowdown through escape. Unless tactically unsound, night slow downs will include an aural or visual signal.

- Execute the slowdown maneuver using autothrottles or by retarding all power levers to approximately 600 HP. At 180 KIAS, lower the flaps to 50-percent and slow to 140 KIAS. Depending on tactical situation/terrain, aircraft may perform either a level or ascending slowdown. Upon reaching drop altitude, decelerate (if required) to drop airspeed.
Drop Execution.

- For the Visual In-trail formation, wingmen maintain in-trail spacing just out of wake turbulence to the predominately upwind side over the DZ. In a crosswind condition (4 degrees of drift or more), wingmen will adjust their lateral formation position to maintain the same ground track as the element lead over the DZ.
- Aircraft dropping CDS in formation will establish a minimum of 6000 feet spacing from the preceding aircraft prior to the drop.

DZ Escape. 

- This is a prebriefed maneuver which crewmembers in the cargo compartment must anticipate. After the "Red Light" and "Load Clear" call, whichever is later, accelerate to 140 KIAS or as briefed, descend/climb and turn to escape altitude and heading (delay the "Red Light" call until the expiration of the "Green Light" time, even if “Load Clear” for formation personnel airdrops). Unless there is a prebriefed location or time, individual aircraft will accelerate as soon as aircraft configuration allows. Aircraft experiencing difficulty retrieving static lines or closing air deflectors will notify lead. The formation should not exceed 140 KIAS until the problem has been corrected or a proper limiting speed has been determined.

Recovery. 

- Lead determines the type of visual recovery based upon formation geometry, threat scenario, and traffic pattern, traffic flow, etc. Two normal methods of recovery are: the downwind and the overhead. Attain traffic pattern altitude and airspeed before arriving at the recovery field.

Downwind Recovery.

- Enter a downwind leg for the active landing runway, normally maintaining 200 KIAS and 1,000-feet above field elevation or traffic pattern altitude, whichever is higher. Element wingmen will be in position 2000 feet behind their lead prior to the break. Fly the same track as lead and stack up slightly to avoid wake turbulence. Position the downwind to allow for a continuous turn to final.

- Lead will break approximately 3/4 to 1 NM past the approach end of the runway with approximately 45-degrees of bank to roll out at a point not less than 1/2 NM from the intended touchdown point. Retard power to flight idle after the bank is established. Wingmen and element leads will break with sufficient spacing to attain the desired landing interval. At 2000 feet in-trail spacing, initiating the turn to final approximately 10-12 seconds behind the preceding aircraft should result in 20 second spacing at landing. Make a level turn until reaching 135 KIAS or final approach airspeed, whichever is higher, and then descend at this airspeed while completing the turn. Aircraft will not descend below preceding aircraft during the recovery. Extend 100 percent flaps as airspeed allows, roll out on final at no less than 150’ AGL, slow to final approach speed on short final.

Overhead Recovery.

- Establish the initial approach on the runway extended centerline and fly the entry at 200 KIAS and 1500 feet above field elevation or traffic pattern altitude, whichever is higher. Element wingmen will be in position 2000 feet behind their lead prior to the break. Fly the same track as lead and stack slightly to avoid wake turbulence.

- Break as the tactical situation permits (wingmen should break no earlier than lead’s point) with approximately 45-degrees of bank. Retard power to flight idle after the bank is established. Make a level turn to the downwind leg with power reapplied as necessary to maintain 150 KIAS. Follow the same downwind track as lead.

- Lead will initiate the turn to final to rollout at a point not less than 1/2 NM from the intended touchdown point. Wingmen and element leads will initiate the turn to final to establish the desired landing interval. Wingmen initiating the turn to final approx. 12-14 seconds behind their lead generally result in 20 sec spacing at landing (applies only if aircraft break over the same point). Aircraft will not descend below preceding aircraft during the recovery. Airspeed during the final turn will be 135 KIAS or final approach speed, whichever is higher. Extend 100 percent flaps as airspeed allows. Roll out on final at no less than 150 feet AGL. Slow to final approach speed on short final.

Formation Tactical Approaches. 

- Formation Spiral Down Approach. Approach the initial break point already configured and established in the desired landing intervals. Expect to lose approximately 800 feet per 90 degrees of turn. If performing single-ship landings, assume single-ship procedures at the initial break. To ensure success, every aircraft should break over the same geographical point. Failure to do so will result in improper landing intervals. Wingmen can then use timing to determine their break. After the break, wingmen may have to make minor adjustments to maintain proper spacing, especially during formation landings.

- Formation Abeam Approach. The best formation geometry to fly this approach is line abreast. The distance between aircraft should be the desired landing interval. Ideally, all aircraft should break simultaneously over the runway using the same bank angle. If executed correctly, aircraft will use the same geographical point for their final turn. If aircraft are not in proper formation position at the time of break to downwind, DO NOT break to downwind until the preceding aircraft has done so. Improperly positioned wingman may correct the landing interval by adjusting the perch point for the final turn.

- Formation Teardrop Approach. Proper execution of the slowdown is critical. If the formation is already established in proper landing intervals, all aircraft will slowdown simultaneously. Failure to do so will result in compression leading to improper landing intervals. If each aircraft plans to slowdown over the same point, formation compression must be factored in when computing the distance between formation aircraft. When done correctly, all aircraft will use the same geographical point for their final turn. 

- Formation Straight-In Approach. The slowdown and approach separations considerations are the same for this approach as the teardrop. They are even more critical for the straight-in since there is little room for maneuvering to adjust the landing interval.

C-130J CAPS/SKE Operating Procedures
- SKE capability for up to 36 aircraft/34 with a Zone Marker (ZM) – N/A*/31 actually “fit” (See below).

- Formations will not operate on the same frequency within 80 NMs even while displaying SELECTED aircraft. 

- All formation aircraft must be within 10 NMs of the master aircraft for the SKE to synchronize and within 4 NMs of the selected leader for the flight director guidance to function properly. 

- C-130 formation spacing limits the number of aircraft on a single SKE frequency to 31 (based on 10 NM of master aircraft; 15 in front + 15 in back + the master).

- For departures, placing the master in the middle of large formations (five aircraft or more).

- Formation members should use the SELECTED mode for all ID numbers in the flight up to 24 aircraft.

- CAPS command priority of maneuvers/signals is (1) altitude, (2) heading, and (3) airspeed.

- Altitude Changes. All altitude changes will be signaled.

- Turns. Unplanned heading changes of more than 10 degrees are normally signaled.

- Airspeed Changes. Accelerations and decelerations of greater than 10 knots will be signaled.
*Air Force did not purchase Zone Markers (ZM) for the C-130J (ZM’s would occupy slots #1/2)
Departure and Assembly.

- Assembly altitude should be as low as possible. After positive identification of preceding aircraft, wingmen climb at speeds up to 190 KIAS to close to enroute spacing. After reaching assembly altitude, wingmen may accelerate up to 210 KIAS to complete the rejoin, unless otherwise briefed.
SKE Rejoin Procedures.

- Set leader number as required to join at the end of the formation and display SELECTED or ALL aircraft.

- Set the CAPS display range to the maximum value to allow for earliest display of formation aircraft. After the formation comes within display range, adjust the range to achieve desired target resolution for the rejoin.

- Approach the formation from 1,000 feet above or below the formation altitude.

- Establish radio contact with the formation. Confirm SKE frequency and appropriate leader’s ID number.

- When within range of the master, ensure that the SKE has synchronized and request a flight command check from the lead aircraft. Check that no CAPS/SKE ACAWS or error messages are present.

- Join on position while maintaining 1,000 feet altitude separation. When stabilized in position and the last formation aircraft is positively identified, request clearance from lead and climb/descend to formation altitude.

- The rejoining aircraft must be stabilized in position at formation altitude by the IP (IMC) or by one-minute prior to TOT (VMC) to accomplish the drop.

SKE Enroute Procedures.

- The wingman of each element maintains 4,000 feet spacing from their element lead. Maintain spacing with reference to the element lead to reduce telescoping effects. The cross-path distance for en route navigation is 700 feet in the most appropriate direction for the wingman aircraft.

- Element leads maintain 8,000 feet separation from the preceding element lead, and 0 feet cross-path.

- Aircraft dropping CDS in formation will establish a minimum of 6000 feet spacing from the preceding aircraft prior to the drop. Aircraft not dropping CDS and using 50 percent flaps may establish normal spacing following a CDS aircraft.

- Overrun Procedures. When executing an overrun, establish safe separation between aircraft and reacquire formation position. Overly aggressive maneuvers by element leads adversely affect the following elements.

- Element Lead. Turn in the safest direction based on airspace restrictions, flight path, and terrain obstructions; set 2000 feet cross-path; and monitor position on the CAPS display. Element lead announces his overrun giving element number, base heading, and base airspeed. After the correct spacing has been attained, reestablish formation position. If not in position by one minute prior to TOT, do not drop.

- Wingman. Start a turn in the direction of the set cross-path, set an additional 300 feet cross-path and monitor position. Aircraft will announce overrun by formation position. After the correct spacing has been attained, reestablish formation position. If not in a safe drop position by one minute prior to TOT, do not drop.
- Loss of SKE. Notify lead in all cases. Consider using TCAS, aircraft radar, etc. to maintain clearance.

- Individual Aircraft in VMC have the following options:

- Break out of the formation in the safest direction, and rejoin VMC at the end of the formation.

- Obtain a separate clearance and continue single ship.

- Individual Aircraft IMC will require a breakout. Lead should coordinate a separate clearance. Use the following procedure if an alternate plan was not briefed:

- Straight & Level: Climb 500 ft., turn 30 degrees in the safest direction for 30 seconds, return to base heading.

- Formation in a Turn: Roll out, climb 500 ft.

- Formation VMC. Maintain VMC and assume visual procedures.

- Formation IMC. Lead directs the most logical course of action; consider selecting another master, verifying frequency, etc. Consider executing inadvertent weather penetration without SKE.

- Lead Change. Unless briefed otherwise, the aircraft relinquishing the lead commands the lead change. The new leader acknowledges. The relinquishing leader turns 45-degrees away from base heading in the safest

direction until 1 NM from the formation, reset appropriate cross-path, along-path, and leader number, and drifts back to rejoin at the end of the formation. If VMC, the old leader may join at a coordinated position within the formation. The appropriate follower aircraft selects the new leader number and resets cross-path and along-path as required. New lead performs flight command check.

Run-In and Slowdown. 

- All aircraft will use formation lead’s drift to determine CAPS cross-path. If drift is 4 degrees or more, wingmen will set cross-path to 0. Otherwise, wingmen will set 200 feet cross-path toward the upwind side. Element leaders fly an independent run-in from slowdown through escape.
- The entire formation slows down simultaneously on leads command. Lead will also signal slowdown with a radio call (tactical situation permitting). Lead slows down using autothrottles and maintains drop altitude unless briefed otherwise. Without autothrottles, reduce power to approximately 600 HP. At 180 KIAS extend flaps to 50 percent and complete the run-in checklist. After slowdown, element leads are limited to 10 degrees of bank.

- TNL mode is normally used. At the DZ entry point, each aircraft descends individually maintaining 140 knots and 1000 feet per minute. Formation and element leaders signal with a descent (↓) sequence if they have a CAPS/SKE timing only wing man (unable to perform computer drop). At drop altitude, slow to drop airspeed and complete the run-in checklist. 

- Do not initiate descent from the last en route altitude until the following conditions are met:

- Own position is positively known.

- Within 3 NMs of DZ run-in course centerline; to include CAPS/SKE timing only wingmen.

- At or past the DZ entry point; to include wingmen for parallel descents.

- Each element stacks 50-feet above the preceding element. Wingmen maintain the same drop altitude as their element leaders by reference to the pressure altimeter and CAPS.

- At drop altitude, lead rechecks drift and passes new drift if it will change formation geometry for the drop. This should be done no later than 2 minutes prior to the drop.

- Capable wingmen will resolve an independent CARP. Not later than 2 minutes to drop, wingmen check the computer crosstrack and notify their lead if the readout is 400 yards or greater and not correcting. Lead will confirm position.

Drop Execution. 

- Wingmen will maintain formation position via CAPS and release based on computer green light. If this situation causes a wingman to be outside of the CARP crosstrack window, the crew should consider manually activating the green light if they are confident of a safe drop. Formation and element leads should set command sequence to auto so CAPS/SKE drop signals are passed automatically. This is required for leads with CAPS/SKE timing only wingmen. If element lead no-drops and the situation does not warrant an element

no-drop, wingmen may continue the drop.

DZ Escape. 

- DZ escape commences at a specified distance 1.0 nm or as briefed after “red light”. Element leader maintains drop course, altitude, and airspeed until reaching escape point. Element lead with CAPS/SKE timing only wingmen will signal the escape with a climb (↑) sequence.

- At the escape point, each aircraft individually establishes 140 KIAS, 1,000 feet per minute rate of climb, and turns to DZ escape heading. Formation lead maintains 140 KIAS at assembly altitude until follower aircraft are in position. Formation lead accelerates the formation with appropriate CAPS commands and continues the recovery route. Assembly altitude after the drop will comply with normal IFR en route altitude restrictions.
- Aircraft having difficulty completing the completion of drop checklist must notify lead. The formation will not exceed 140 KIAS until the aircraft has corrected the problem, a safe limiting speed has been determined, or the aircraft has departed the formation.

- Emergency Salvo. For an equipment drop malfunction, notify lead and attempt to secure the load. If the load requires jettison: aircraft depart the formation and proceed to the salvo area. If the aircraft is a formation or element lead aircraft, perform a lead change or follow the airborne abort procedures.

Recovery.

- In general, limit approaches to no more than eight aircraft. Fly formation approaches with 50% flaps.

NOTE: If recovering a large formation and the planned approach is not a straight-in, obtain a minimum of 5 minutes separation between sections of eight or less aircraft prior to reaching the recovery base. 

- Holding. If three or more aircraft must hold request extended holding legs. If holding is required, limit section size to 4 unless entry and pattern can be adjusted to accommodate more aircraft. Reduce airspeed to 170 KIAS if holding is required. Procedure turn entry or Holding in lieu of will be within 70 degrees of the published inbound course on the non-maneuvering side or within 20 degrees on the maneuvering side and a minimum of 1000 feet above procedure turn or GCA pickup altitude. Lead may use a teardrop course for procedure turn entry if descent to turn altitude over the IAF is possible. Do not enter from the quadrant requiring a turn to the non-maneuvering side.

Low-Altitude Approaches.

- Approach separation. Inbound to the recovery base, lead directs the formation to establish approach separation. On receiving this call, element leaders set CAPS along-path to 12,000 feet and wingmen set CAPS along-path to 6,000 feet. Follow CAPS guidance to achieved desired position.

- When within 3 minutes of the IAF or when in the holding pattern and cleared for the approach, reduce airspeed to 150 KIAS and configure for landing. Start the approach from over the IAF. Wingmen set CAPS cross-path to 0 just prior to the IAF and commencing the approach.

- Formation and element leads signal with the appropriate flight command when beginning the turn to final.       - Airspeed inbound to the FAF is 150 KIAS.
- When over the FAF, lead signals an airspeed reduction to 135 KIAS or final approach speed, whichever is higher, and sets flaps to 100 percent or as briefed. Maintain this speed until the missed approach point. Use the terminal navigational aid for course information on final approach and use the CAPS/HUD display for spacing. The interval between aircraft on final is 6,000 feet desired, 5,000 feet minimum.
Missed Approach. 

- If the formation executes a missed approach, maintain 150 KIAS and approach separation. Formation lead requests individual approaches, if available and weather permits. In a radar environment, give the controlling agency the order in which aircraft are to depart the flight. (Use caution, as loss of SKE may occur when the master departs the formation.) If individual approaches cannot be obtained or approach control is not available, the formation will proceed to alternate airfields.

Section 18D - C-130E/H/J Interfly Procedures (Page 201)
Chapter 19 – AIRDROP

Verification of Load Information. A pilot will verify with the LM the actual number and type of parachutes, load weights, sequence of extraction, and position of loads in the aircraft agree with planned CARP data.
Safety Equipment. Personnel required to be mobile in the cargo compartment during low-level phases will wear protective headgear from the combat entry point to the combat exit point if an actual threat is briefed. As a minimum, the helmet will be worn from the start of the Drop Preparation Checklist until the Completion of Drop Checklist. Loadmasters will be on interphone from completion of Drop Preparation Checklist until

Completion of Drop Checklist.

- During airdrops, the loadmaster will wear either a restraint harness, or a parachute, from the Drop Preparation Checklist until doors are closed and locked.

WARNING: During the aircrew briefing, the AC will brief the loadmaster(s) when the mission profile requires flight below 800 feet AGL with the door(s) open.

WARNING: The loadmaster(s) must wear a restraint harness when performing duties near an open exit above 14,000 feet MSL or below 800 feet AGL.
- During an airdrop, occupants in the cargo compartment will have a seat belt fastened, wear a restraint harness, or wear a parachute before doors are opened.
Airdrop Weather Minimums - AFI 13-217 1 MAY 2003

2.6. Instrument Meteorological Condition Airdrops. For U.S. Army training drops, a minimum ceiling of 200’ AGL is normally required. Peacetime airdrops of actual personnel or equipment for unilateral training will not be made when weather conditions over the DZ are less than a 300 foot ceiling and one-half mile visibility. When the ceiling is less than 600 feet AGL, clear all personnel from the DZ NLT 5 minutes prior to the TOT.

-The “twenty minute”, “ten minute”, “six minute”, “one minute”, and “five second” advisories are required for all personnel airdrops. Only the “one minute” and “five second” advisories are required for equipment/CDS.
No Drop Decisions. Before the “one minute” call, any crew member observing a condition that could jeopardize a safe drop will notify the crew. The aircraft commander will take the appropriate action to resolve the situation or call a “no drop”. After the “one minute” call any crew member observing a condition that could jeopardize a safe drop will transmit a “no drop” call. Element leaders will continue to provide signals for wingmen as long as the no-drop situation does not affect the wingmen or formation.

- If the airdrop is aborted or a no drop situation occurs, the PM will place the computer airdrop switch in MAN and confirm the RED light is illuminated or airdrop inhibit is active (Airdrop Hold Switch is in HOLD).

Run-In.

- The pressure altimeter should be cross-checked with the radar altimeter during the run-in to the DZ to help ensure the aircraft is at or above the minimum drop altitude.

- Night Run-in. When the DZ is in sight and will remain in sight, or when a positive position is identified and adequate terrain clearance is assured, the aircraft may descend from run-in altitude to drop altitude.

Slowdown. 

- At 180 KIAS, lower the flaps to 50% and slow to 140 KIAS. Slowdown will be level or ascending. Upon reaching drop altitude, establish drop airspeed.

- Slowdown during personnel drops should be planned to allow jumpmaster access to paratroop doors NLT 1-minute before TOT (2-minutes for jumpmaster directed drops).

- For personnel airdrops, the pilot must be aware of paratroopers standing in the back and avoid drastic pitch or bank changes during slowdown.

- Alternate slowdown procedures may be used if thoroughly planned and pre-briefed.

Drop Execution. 

- The aircraft must be level at drop altitude and on drop airspeed by green light for VMC airdrops. For IMC airdrops the aircraft must be level at drop altitude and airspeed by one minute.

DZ Escape. 

- Do not begin the escape maneuver until the loadmaster has called “Load Clear” or condition of the load. Turn to escape heading, accelerate to prebriefed airspeed and climb or descend as required. Accelerate to enroute airspeed once the aircraft configuration allows. Combat escape procedures will be briefed.

Section 19C - Methods of Aerial Delivery

Jumpmaster Directed (JMD). (Limited to single ship airdrop operations only.)

- PM turns on the green light one minute prior to release point. Jumpers may exit on the jumpmaster's direction while the green light is illuminated. The red light is turned on at the end of the computed usable DZ distance and time or when the last jumper or load exits, whichever comes first. JMD releases will not be mixed with any other type of airdrop method.

Section 19D - High Altitude Airdrop Procedures (Page 215)

- Airdrops conducted above 3,000 feet AGL are considered high-altitude drops.

- A continuous supply of 100% oxygen will be used by all personnel while unpressurized above 10,000’ MSL.

- When dropping from 18,000 feet MSL or higher, use prebreathing procedures.

Tailgate Airdrop Procedures.

- Tailgate drops are those drops during which parachutists exit from the aircraft ramp. The maximum rigged weight of the parachutist is 325 pounds. Tailgate drops are approved for STT, PJ, Army Special Forces, Navy SEALS, paratroopers equipped for arctic airdrop, other US and allied special operations personnel, US Army Quartermaster Center and School, Yuma Proving Ground Airborne Test Force, and units for which a combination drop is their normal method of deployment.

- Rig both anchor cables and static line retrievers before takeoff to provide maximum mission flexibility. MCs may approve rigging only one cable and static line retriever winch if circumstances dictate.

- Use one anchor cable for each pass and limit each pass to a maximum of 20 parachutists. If more than one pass is required, alternate anchor cables, retrieving static lines and d-bags prior to each pass.

Combination Airdrops.

- Combination drops are those during which parachutists exit from the aircraft ramp after equipment extraction or gravity release (CDS, Combat Rubber Raiding Craft (CRRC), Container Ramp Bundle, etc.).

- Combination drops are restricted to single-ship or the last aircraft of an equipment formation. When tailgating parachutists, the drop altitude is determined by the item requiring the highest drop altitude per AFI 11-231.

Door Bundle Airdrops.

- General A-7A or A-21 containers weighing up to 500 pounds (excluding the weight of the parachutes) are referred to as “door bundles” and are dropped from the aircraft through the paratroop door or ramp and door using the Personnel Airdrop Checklist. Door bundles may be dropped independently or with personnel and are limited to one bundle per exit used. When dropped with personnel, the bundle is the first object to exit.

Equipment Airdrops. 

- Only equipment rigged in accordance with 13-C series T.O.s or JSOC 350 series may be airdropped. 

- *The maximum airdrop load to be extracted over the ramp is 42,000 pounds for C-130J/CC-130J*.

CDS Airdrops. 

- CDS is designed to airdrop single or double A-22 type containers.

- Single A-22 type containers may be rigged for low velocity or high velocity airdrops. 

- Double A-22 type containers are normally rigged for low velocity airdrops only.

- Reset flaps (Charted) based on gross weight, number of bundles, and airspeed. Correct settings provide an approximate 6- to 8-degree nose high attitude to allow gravity to extract the CDS bundle.

- It is not recommended to drop CDS at gross weights less than 104,000 pounds. If drop must be made, use zero flaps and expect longer than normal exit time.

Container Ramp Bundles. Ramp bundles are those items with specific rigging procedures intended for release from the aircraft ramp. Ramp bundles are not door bundles The CDS Airdrop Checklist will be used with the exception of arming the CDS switch. RAMZ – (Page 226)

Standard Airdrop Training Bundle (SATB). A 15-pound training bundle may be dropped to simulate personnel, equipment, or CDS airdrops. Use the tactical airdrop checklist for the type airdrop being simulated.

///////////////////////////////////////////////////////////////Emergency Procedures////////////////////////////////////////////////////////////////

- Under satisfactory conditions (static-line exit), minimum acceptable emergency bailout altitude is 400’ AGL.

- Minimum emergency bail-out altitude for free-fall parachutists is 2,000’ AGL (Consider 2000’ AGL for all!)
Towed Parachutist.

- When a towed parachutist is identified, the jumpmaster will stop the remaining parachutists; the loadmaster will notify the pilots; and the PM will place the computer airdrop switch in MAN and activate the RED light. The pilot will maintain drop airspeed, at least the minimum drop altitude (AGL) for the type parachute being used, and avoid flying over or up wind of water or built up areas. The loadmaster will accomplish the malfunction checklist and notify the pilots when complete. The crew will then run the Completion of Drop Checklist.

- If the parachutist is towed after exit from a paratroop door, lower the landing gear and set flaps to 100% to reduce parachute buffeting. If possible, avoid turning the aircraft in the direction of the towed parachutist.

Equipment Malfunction Procedures.

- When notified of a malfunction, the PM will place the computer drop switch to MAN and activate the RED light. PF will maintain drop airspeed and AGL altitude (if possible) and avoid flying over or upwind of water or built up areas to the maximum extent possible. The loadmaster will accomplish the malfunction checklist and notify the PF when complete. The crew will then run the completion of drop checklist.

CDS Malfunction Procedures.

- When notified of a malfunction, extend additional flaps and lower the nose to maintain a slight nose down attitude until the ramp and door are closed and the load is secured. 

- PM will place the computer drop switch to MAN and activate the RED light. 

- PF will maintain drop IAS and AGL altitude and avoid flying over or upwind of water or built up areas.

SATB Malfunction Procedures.

- For any SATB malfunction, PM will place the computer drop switch to MAN and activate the RED light.

# RUN-IN CHECKLIST.
COMPUTER DROP switch – PF/PM “Set ____”
AUTO (Personnel, CDS) 

AD-MAN/TJ-AUTO (HE)
CMD RELAY (as reqd) – PM “OFF” NOTE: CMD Relay should not be turned off until the CAPS/SKE slowdown signal has been relayed. (CONOPS page 246)
RELEASE POINT CHECKLIST. The following checklist will be used as a reference prior to arrival at the release point. The Run-In Checklist may still be in progress after the “ONE MINUTE” advisory. A no-drop will be called if the checklist is not complete prior to the “FIVE SECOND” call. If after the “ONE MINUTE” advisory, conditions exist that could result in an unsatisfactory drop, a no-drop will be called.

30 seconds before the aircraft reaches the release point, the CNI monitors the vertical and crosstrack deviations.

CARP VERT
- When drop altitude is at least 2000’ above PI elevation and aircraft is +/- 200’ off altitude



- When drop altitude is less than 2000’ above PI elevation and aircraft is +200’/ -10% (50’ min)

CARP XTK
- When aircraft crosstrack error is greater than 150 meters (1-4 page 1-58)

Chapter 5 - OPERATIONAL PROCEDURES

Runway/Taxiway Width Requirements.

Type of Operation: 



Minimum Width:

Normal T/O and Landing 


80 Feet/25 Meters

Maximum Effort T/O and Landing 

60 Feet/19 Meters

Taxi 





30 Feet/9 Meters

Maximum Effort Operations. PEACETIME RESTRICTION: Do not use runways less than 3,000 feet long.

Maximum Effort Takeoff.

- Runway Limited: Runway is considered limited if available runway length is less than CFL (adjusted as required). Minimum runway length is the charted MFLMETO corrected for VMCA, if applicable.

- If operating under runway limited conditions; minimum rotation speed is Maximum Effort Rotation Speed (VRmax). Rotate at VMCA if greater than VRmax. MAJCOM approval required to use VRmax if less than VMCA.

- Obstacle Limited: Obstacles are a factor if 3-engine climb performance for normal takeoff operations is not adequate to clear near obstacles.

- Near Obstacles: Near obstacles are any obstructions that penetrate the 3-Engine Climb-out flight path prior to attaining Best Climb Speed. Use the 4-Engine Max Effort Climbout Flight Path and Takeoff Distance Max Effort charts in the performance manual to ensure all near obstacles will be cleared. Rotate at VRmax and climb at VOBSmax until clear of the near obstacle(s).

- Far Obstacles: Max Effort procedures are not designed to clear far obstacles on three engines. Far obstacles must be cleared using the 3-Engine Climb-out Flight Path charts in the performance manual. If obstacles cannot be cleared, adjust gross weight, wait for more favorable conditions, or adjust departure routing to avoid the obstacle(s).

- Simulated Obstacles: When obstacles are simulated for training, rotate at the higher of VMCA or VRmax and climb at VMCA + 10 (not less than VOBSmax) until clear of the simulated obstacle.

Maximum Effort Landing.

- Use Max Effort Landing procedures whenever the runway available for landing is less than that required for a normal landing. Plan the touchdown within the first 500 feet of usable runway.

- The minimum runway required for a maximum effort landing is equal to the charted Maximum Effort landing ground roll plus 500 feet.

- Compute landing performance using: two outboard engines in ground idle, two inboard engines in reverse, (“2OB HGI; 2IB REV” in the Performance Manual), and maximum anti-skid braking.

Tactical Operations. For modified contour flight, the RADALT should be set no lower than 80% of the planned contour (i.e. for 500 AGL contours, set the RADALT no lower than 400 feet). Other settings may be briefed and used based on terrain and mission needs.

# NVG Considerations. 
CONOPS

5.16.1.1 Pilots may taxi using NVGs on unlit airfields or airfields equipped with covert lighting. When operating on unlit surfaces, the AC will ensure available lighting clearly defines the surface edges. 

6.2.9 For night-vision operations, preflight and carry a spare set of NVGs onboard the aircraft. Each crewmember will preflight their own NVGs before flight and carry a spare set of batteries. Each crewmember will also carry an NVG-compatible light source.

6.37.2. The Pilot Monitoring (PM) will advise when descending through 300 AGL on visual approaches then whenever VVI exceeds 1000 FPM on visual or instrument approaches. If either pilot experiences an NVG failure, or other malfunction, within 1 NM of touchdown on a covertly lit runway, the crew should perform a go-around. Tactical and safety considerations will dictate the final course of action.

6.38.10. Instrument approaches to an NVG landing may be flown no lower than above guidance provided the PF has an operational HUD. If an operational HUD is not available, an instrument approach may be flown no lower than 300-1 or approach minimums, whichever is higher. For runways marked with covert lighting, do not continue below DH/MDA unless the landing zone markings are in sight.

17.6.1.4. If ground crews are not NVG qualified, EROs must be accomplished with NVIS (overt) lighting in the cargo compartment sufficient to permit MHE drivers to see marshallers’ signals and safely position MHE and maneuver the load behind the aircraft without use of NVGs. LMs may use NVGs to maintain situational awareness of the load team behind the aircraft before or after actual loading.

17.8.2.4. Pilots and LMs may accomplish combat offloads on NVGs at light levels up to and including blacked out provided aircraft or airfield lighting permit clear definition of taxiway/runway/ramp edges.

AFTTP 3-3.25B DRAFT
The pilot must brief the crew on what to expect in the event of pilot NVG failures. 

Any crewmember experiencing NVG problems will inform the rest of the crew.
If crews experience NVG failure after takeoff or after a go-around, continue to climb, use instruments as necessary, and use all means available to assure terrain/obstruction clearance.

Begin night approaches at NVG Enroute Altitude. When the airfield environment is in sight and will remain in sight, or a positive position is known and terrain clearance is assured, descend from NVG Enroute Altitude to approach and land.

Pilots will coordinate crew duties prior to executing NVG landings. Both pilots will wear NVGs during approaches and landings. If possible, have a spare set of preflighted NVGs available.

The PM must be prepared to turn on the available overt lights in the event of any NVG failure/malfunction. The PM must also be prepared to take control of the aircraft if required. If both pilot’s NVGs fail within 2 NM on final/turn to final, perform a go-around. 

If the aircrew intends to land with NVGs during IMC via an IAP, both pilots will have NVGs on.  
MAX EFFORT TOLD ASSUMPTIONS AND DECISION MAKING

Refusal Speed (VR) is based on runway available and is defined as the maximum speed to which the airplane can accelerate with engines at takeoff power, and then stop within the remainder of the runway available with two engines (symmetrical power) in reverse, one engine in ground idle, one propeller feathered and maximum anti-skid braking.

Brake Energy Limit (VMBE) speed is defined as the maximum speed at which maximum anti-skid braking can be applied without exceeding the energy absorption limit of the brake system. It is calculated using two engines in reverse. Note: If critical engine failure speed is higher than brake energy limit speed, the takeoff gross weight must be reduced by the amount shown in figure 3-25 and the planned takeoff recomputed at the lower weight. If refusal speed is greater than brake energy limit speed, set refusal speed equal to brake energy limit speed. 

Critical Field Length (CFL) is the total runway distance required to accelerate on all engines to critical engine failure speed, experience an engine failure, then continue the takeoff or stop within the same distance. For safe takeoff, the critical field length must be no greater than the runway available. 

Critical Engine Failure Speed (CEFS) is that speed to which the airplane can accelerate, lose an engine, and then either continue the takeoff with the remaining engines or stop in the same total runway distance. The acceleration distance is based on all engines set on computed takeoff power with ATCS operative. Stopping distances are based on two engines (symmetrical power) in reverse thrust, one engine in ground idle, one propeller feathered, and maximum braking with anti-skid either operative or inoperative. 

Ground Minimum Control Speed (VMCG) is the minimum airspeed during the takeoff ground run at which when the critical engine is suddenly made inoperative, It is possible to maintain control of the airplane using the rudder control alone and take off safely using normal piloting skill while maintaining takeoff power on the remaining engines.

Minimum Field Length for Maximum Effort Takeoff (MFLMETO) is defined as length of runway which is required to accelerate to decision (refusal) speed, experience an engine failure, and stop or continue acceleration to maximum effort takeoff speed in the remaining runway. If an engine failure occurs at or above refusal speed, the airplane can accelerate to the computed maximum effort takeoff speed, but this speed does not ensure adequate stall margin with only three engines operating and the resulting reduced lift on one wing. 

# Adjusted Minimum Field Length for Maximum Effort Takeoff (AMFLMETO) is that length of runway required to accelerate on all engines to refusal speed, experience an engine failure, and stop or continue acceleration to VMCA or just above VMU3, whichever is higher, in the remaining runway. (Block 6.0)
DECISION TABLE (From 1-1 page 3-12)

	ENGINE FAILURE AT CRITICAL
ENGINE SPEED AND:
	TAKEOFF OR STOP PERMITTED
	MAX EFFORT: TAKE-OFF COMMITTED IN REMAINING RUNWAY LENGTH
	CANNOT TAKEOFF: MUST STOP IN REMAINING RUNWAY LENGTH

	VMCG < VCEF < VREF
	X
	
	

	VMCG < VREF < VCEF
	
	X (Note 1)
	

	VCEF < VREF = VMCG
	
	
	X


Note 1: Adequate obstruction clearance may not be available. See figure 3-1, figure 3-2, and figure 3-3.
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