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Topics
• Helicopter weight was excessive

– Altered weight records
• Performance planning

– Safety margin
– Determination of payload

• Erosion of safety margin to HOGE
– Altered performance charts and weight records
– Incorrect procedure
– Inadvertent error

• Indications of operating near the helicopter’s 
maximum capability
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Weight

• Helicopter weight was excessive
• Actual empty weight: 13,845 lb.
• Carson-provided weight: 12,408 lb.

= 1,437 lb.
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Weight
Correct           & Altered
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Weight
Correct           & Altered
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Performance Charts

• Emergency power performance 
substituted for normal takeoff performance

• Emergency power HOGE: 17,600 lb.
• Normal power HOGE: 16,400 lb.

= 1,200 lb.
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Performance Charts 
Correct           & Altered
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Procedural Error

• PIC used above minimum specification (min 
spec) engine torque in planning

• HOGE using PIC-derived power: 18,400 lb.
• HOGE using min spec power: 17,600 lb.

= 800 lb.
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Procedural Error 
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Safety Margin
• Preflight planning ensures safety margin by:

– Total weight below HOGE weight 
– Reserve HOGE capability

Empty Weight
Fuel

Allowable Crew
Weight Firefighters

Cargo

Operating 
Weight

Payload



13

Determining Allowable Weight
• Conservative HOGE weight:

– Use of normal takeoff power
– Use of min-spec engine torque
– Accident: neither were used

• 560 lb. USFS additional margin
• These determine maximum allowable weight
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Erosion of Safety Margin

• Operating weight higher than believed

• Payload capability overestimated

• Total weight higher than allowed
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Topping
• On all takeoffs from H-44 the engines went to 

topping
• Topping indicates marginal performance
• Indications to flight crew

– Exceeded 100% NG redline limit
– Flight crew did not comment on CVR

• Normalization of exceedances 
– Logging and water operations have jettisonable 

loads
– Operating near maximum capability accepted 
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• The helicopter was too heavy to takeoff 
successfully from H-44

• Excess weight primarily a result of
– Altered performance charts 
– Altered empty weight
– Use of above min spec torque

• Marginal performance not addressed by 
flight crew
– NG redline exceedances

Summary
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