6 Minutes for Safety Topic:  Terrain Proximity Awareness
PART 3 (Drop Airspeed)
Terrain Proximity Awareness in aerial firefighting requires an understanding of the criticality of proper drop airspeed.  Trend analysis suggests some pilots have the misconception that dropping low and slow makes drops better and / or more accurate.  The emphasis of this 6 Minutes for Safety topic is on proper release airspeed and will dispel any myths regarding any supposed benefits of dropping below manufacturer-recommended drop speeds.  
The Flight Safety Foundation (NTSB + FAA) studied airline and general aviation accidents to better understand the causes of Controlled Flight Into Terrain (CFIT).  Many CFIT accidents occur during the approach and landing phase of flight with conditions that are similar to those experienced during airtanker operations.  Rising terrain, low visibility, obstacles and environmental extremes are common causes of CFIT accidents in airliners / general aviation and airtanker operations.  
One common contributing factor in many of these accidents is a failure to maintain proper airspeed.  Failure to maintain proper airspeed in the final approach / retardant delivery phase unnecessarily increases risk by reducing the stall margin, available G for recovery, and available climb-out speed should a go-around become necessary. 
Proper manufacturer recommended airspeeds in airline and general aviation aircraft for final approach to landing is predicated on maintaining 1.3 VS .
According to FAA-H-8083-25 , Pilot’s Handbook of Aeronautical Knowledge:
“…In all cases, the minimum airspeed allowed at the 50-foot height must be no less than 1.3 times the airplane’s stalling speed in the landing configuration. This speed is commonly called the airplane’s VREF speed and will vary with landing weight.” 
In discussions with various manufacturers (Air Tractor, Ayres, Dromader), their recommended drop airspeeds are based on maintaining 1.3 VS .  In addition, test data for retardant effectiveness is predicated on maintaining proper manufacturer-recommended speeds during delivery.  Dropping slower or faster than these speeds reduces effectiveness.
SLOW AIRSPEED RELEASE:  Speed is Life
In aerial firefighting, the drop pattern is remarkably similar to the Approach to Landing phase outlined by the Flight Safety Foundation report(s) and in fact, this is where the vast majority of accidents occur.
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FACT:  Drops Below Manufacturer-Recommended Speeds increase risk of:
· Stalls

· Stall Recovery Altitude Required < Altitude Available

· (Up to 280’ for AT-802 Wings Level)
· Similar numbers for all SEATs
· Departure From Controlled Flight
Aerodynamics 101:    L = CL v2 p/2 S 
· L = Total Lift
· CL = Coefficient of Lift

· v = velocity

· p = air density
· S = Surface Area
FACTS:  

· AT-802 Stall Speed (AFM):  93 MPH (16,000# with Flaps)

· 1.3 VS = 120.3 MPH

· Manufacturer Recommended Drop Speed: 120-125 MPH
· AT-802 Stall Speed Post-Drop:  82 MPH (Flaps Down / 12,500# Aircraft)
· From Chart (Below):  
· At 2G’s:  Stall Speed Multiplier is 1.45

· 82 MPH x 1.45 = 119 MPH (Stall Speed at 2 G’s or 60o of bank)
· In other words, the manufacturer recommended drop airspeed (120-125 MPH in the AT-802) gives you 1.3 VS on final (and therefore a safe go-around capability) and post-drop gives you a 2G / 60o bank recovery capability.
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FIGURE 2.13 Angle of bank: Increase in g’s and stall speed.
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FACT:  Dropping slow:

· Decreases retardant effectiveness.

· Makes the ATGS job more difficult due to unpredictable and ineffective retardant patterns (short / narrow / thick).

· Unnecessarily increases risk of an inadvertent stall and / or loss of control close to the ground with insufficient altitude to safely recover.

· Reduces available G for recovery.

· Reduces the margin of safety for a go-around should it become necessary.
THINGS GO BETTER WITH GOOD PARAMETERS - FLY PROPER AIRSPEEDS! 






If the normal stall speed is 82 MPH and you either increase the load factor to 2 G’s or bank to 60o, the stall speed multiplier is 1.45


Then 82 x 1.45 = 119 MPH (Stall Speed at 2G’s or 60o bank)





  














