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Summary 
 

The U.S.-JHSAT analyzed 152 U.S.-registered helicopter accidents that occurred in 
CY2006. This report contains both the analysis of these accidents and recommendations 
that may have prevented these accidents and future similar accidents. 

 

  



  
 



Table of Contents 
TABLE OF CONTENTS....................................................................... III 

LIST OF TABLES ................................................................................. XI 

LIST OF FIGURES .............................................................................XIII 

LIST OF ACRONYMS ...................................................................... XIV 

EXECUTIVE SUMMARY..................................................................... 1 

JHSAT METHODOLOGY..............................................................................1 
JHSAT ANALYSIS RESULTS......................................................................... 2 
JHSAT ANALYSIS FINDINGS ....................................................................... 3 

IHST OVERVIEW ................................................................................. 5 

JHSAT CHARTER AND PROCESS ...................................................................5 
METRICS ................................................................................................10 
IHST ACCIDENT RATE REDUCTION GOAL .................................................... 11 

International Goal................................................................................ 11 
U.S. Fleet ............................................................................................ 12 

CY2006 U.S. ACCIDENT RATE ..................................................................... 13 
CY2006 WORLD ACCIDENT RATE ................................................................ 13 

DEMOGRAPHICS .............................................................................. 14 

HELICOPTER FLEET/ACCIDENT DEMOGRAPHICS............................................. 14 
Type of Operations .............................................................................. 14 
Aircraft Damage .................................................................................. 15 
Engine Configuration ........................................................................... 15 
Number of Accidents by Primary Operation ............................................ 15 
Phase of Flight..................................................................................... 16 
Lighting Conditions ............................................................................. 16 

PILOT/ACCIDENT DEMOGRAPHICS .............................................................. 17 
Pilot Experience................................................................................... 17 
Injuries ..............................................................................................18 

INCOMPLETE DATA ISSUES (DATA) .......................................... 20 

DEFINITION ........................................................................................... 20 
STANDARD PROBLEM STATEMENTS ............................................................ 20 
INTERVENTIONS RECOMMENDATIONS ......................................................... 21 
OCCURRENCE TYPE RELATIONSHIPS ............................................................23 
ACCIDENT INVESTIGATION QUALITY ...........................................................23 
CONCLUSIONS........................................................................................ 26 

  
 



RECOMMENDATIONS ................................................................................27 

SPS VS. IR PAIRS ................................................................................ 28 

DEFINITION ........................................................................................... 28 
CHARACTERISTICS .................................................................................. 29 
STANDARD PROBLEM STATEMENTS ............................................................ 29 
INTERVENTION RECOMMENDATIONS...........................................................32 
CY2006 COMPARED TO CY2000 & CY2001 ANALYSIS DATA .............................37 
CONCLUSIONS........................................................................................ 38 
RECOMMENDATIONS ............................................................................... 38 

CY2006 ANALYSIS METHODOLOGY........................................... 39 

OCCURRENCE TYPE ANALYSIS ................................................................... 39 

AUTOROTATIONS............................................................................ 41 

DEFINITION ............................................................................................41 
CHARACTERISTICS .................................................................................. 42 
EMERGENCY AUTOROTATION, AUTO-E ....................................................... 44 
PRACTICE  AUTOROTATION, AUTO-P ...........................................................47 
OCCURRENCE CATEGORIES ....................................................................... 49 
CONCLUSIONS........................................................................................ 50 
RECOMMENDATIONS ................................................................................ 51 

LOSS OF CONTROL (LOC) – INTRODUCTION.......................... 51 

GENERAL................................................................................................ 51 
CHARACTERISTICS ...................................................................................53 
STANDARD PROBLEM STATEMENTS .............................................................53 
INTERVENTION RECOMMENDATIONS...........................................................54 
CONCLUSIONS.........................................................................................55 
RECOMMENDATIONS ................................................................................55 
LOSS OF CONTROL – POWER MANAGEMENT (LOC-PM)...................................56 

Definition...........................................................................................56 
Characteristics .....................................................................................57 
Standard Problem Statements ............................................................... 58 
Intervention Recommendations .............................................................59 
Occurrence Type Relations....................................................................59 
Conclusions ....................................................................................... 60 
Recommendations .............................................................................. 60 

LOSS OF CONTROL – OPERATIONAL LIMITS (LOC-OL) ................................... 60 
Definition.......................................................................................... 60 
Characteristics .....................................................................................61 
Standard Problem Statements ............................................................... 62 
Intervention Recommendations ............................................................ 62 
Conclusions ....................................................................................... 63 
Recommendations .............................................................................. 63 

  
 



LOSS OF CONTROL – EMERGENCY PROCEDURES (LOC-EP) .............................. 64 
Definition.......................................................................................... 64 
Characteristics .................................................................................... 64 
Standard Problem Statements ................................................................65 
Intervention Recommendations .............................................................65 
Occurrence Type Relationships..............................................................65 
Conclusions ........................................................................................65 
Recommendations .............................................................................. 66 

LOSS OF CONTROL – CONTROL INTERFERENCE (LOC–INT) ............................. 66 
Definition.......................................................................................... 66 
Characteristics .................................................................................... 66 
Standard Problem Statements ................................................................67 
Intervention Recommendations ............................................................ 68 
Occurrence Type Relationships............................................................. 68 
Conclusions ....................................................................................... 68 
Recommendations .............................................................................. 68 

LOSS OF CONTROL – LOSS OF TAIL ROTOR EFFECTIVENESS (LOC-LTE) ............. 69 
Definition.......................................................................................... 69 
Characteristics .................................................................................... 69 
Standard Problem Statements ................................................................70 
Intervention Recommendations .............................................................70 
Occurrence Relationships......................................................................70 
Conclusions ........................................................................................70 
Recommendations ...............................................................................70 

LOSS OF CONTROL – MISCELLANEOUS (LOC–MISC) ...................................... 71 
Definition........................................................................................... 71 
Characteristics ..................................................................................... 71 
Standard Problem Statements ................................................................73 
Intervention Recommendations .............................................................73 
Occurrence Type Relationships..............................................................73 
Conclusions ........................................................................................73 
Recommendations ...............................................................................73 

SYSTEM COMPONENT FAILURES (SCF)..................................... 74 

DEFINITION ............................................................................................74 
CHARACTERISTICS ...................................................................................75 
MAINTENANCE ........................................................................................75 
OTHER ANALYSIS.....................................................................................76 
STANDARD PROBLEM STATEMENTS .............................................................76 
INTERVENTION RECOMMENDATIONS...........................................................76 
OCCURRENCE TYPE RELATIONSHIPS ............................................................ 77 
CY2000, CY2001 AND CY2006 COMPARISON ................................................. 77 
PREFLIGHT INSPECTIONS ...........................................................................78 
MONITORING SYSTEMS.............................................................................78 
OTHER ...................................................................................................79 

  
 



RECOMMENDATIONS ................................................................................79 

STRIKE CATEGORY .......................................................................... 80 

DEFINITION ........................................................................................... 80 
CHARACTERISTICS OF STRIKE CATEGORY ACCIDENTS.....................................81 
STANDARD PROBLEM STATEMENT (SPS) ..................................................... 83 
INTERVENTION RECOMMENDATIONS.......................................................... 84 
CONCLUSIONS........................................................................................ 86 
RECOMMENDATIONS ............................................................................... 86 

ABNORMAL RUNWAY CONTACT .............................................. 86 

DEFINITION ........................................................................................... 86 
CHARACTERISTICS ...................................................................................87 
STANDARD PROBLEM STATEMENTS .............................................................87 
INTERVENTION RECOMMENDATIONS...........................................................87 
OCCURRENCE TYPE RELATIONSHIPS ............................................................87 
CONCLUSIONS........................................................................................ 88 
RECOMMENDATIONS ............................................................................... 88 

AIRDROME, RAMP, AND LANDING ZONE .............................. 88 

DEFINITION ........................................................................................... 88 
CHARACTERISTICS .................................................................................. 88 
CONCLUSIONS........................................................................................ 89 
RECOMMENDATIONS ............................................................................... 89 
AIRDROME (ADRM) OCCURRENCES........................................................... 89 

Definition.......................................................................................... 89 
Characteristics .................................................................................... 89 
Standard Problem Statements ............................................................... 90 
Intervention Recommendations .............................................................91 
Occurrence Type Relationships..............................................................91 
Conclusions ........................................................................................91 
Recommendations ...............................................................................91 

RAMP OCCURRENCES ............................................................................. 92 
Definition.......................................................................................... 92 
Characteristics .................................................................................... 92 
Standard Problem Statements ............................................................... 92 
Intervention Recommendations ............................................................ 92 
Occurrence Type Relationships............................................................. 93 
Conclusions ....................................................................................... 93 
Recommendations .............................................................................. 93 

LANDING ZONE (LZ) OCCURRENCES........................................................... 93 
Definition.......................................................................................... 93 
Characteristics .................................................................................... 94 
Comparison between CY2001 and CY2006 ...............................................95 
Pilot Experience...................................................................................95 

  
 



Standard Problem Statements ............................................................... 96 
Intervention Recommendations .............................................................97 
Occurrence Type Relationships..............................................................97 
Conclusions ....................................................................................... 98 
Recommendations .............................................................................. 99 

WEATHER OCCURRENCES ......................................................... 100 

DEFINITION ..........................................................................................100 
VISIBILITY ............................................................................................100 

Characteristics ...................................................................................100 
Standard Problem Statements ..............................................................102 
Intervention Recommendations ...........................................................103 
Conclusions ......................................................................................104 

ICING ..................................................................................................104 
Definition.........................................................................................104 
Characteristics ................................................................................... 105 
Standard Problem Statements .............................................................. 105 
Intervention Recommendations ........................................................... 105 
Occurrence Category Relationships ......................................................106 
Comparison between CY2000, CY2001 and CY2006..................................106 
Conclusions ......................................................................................106 

WEATHER RECOMMENDATIONS................................................................ 107 

EXTERNAL LOAD ........................................................................... 108 

DEFINITION ..........................................................................................108 
CHARACTERISTICS .................................................................................109 
STANDARD PROBLEM STATEMENTS ...........................................................109 
INTERVENTION RECOMMENDATIONS......................................................... 110 
OCCURRENCE TYPE RELATIONSHIPS ...........................................................111 
COMPARISON BETWEEN CY2000, CY2001 AND CY2006 DATA ..........................111 
CONCLUSIONS........................................................................................111 
RECOMMENDATIONS ...............................................................................111 

CONTROLLED FLIGHT INTO TERRAIN (CFIT) ...................... 112 

DEFINITION .......................................................................................... 112 
CHARACTERISTICS ................................................................................. 112 
STANDARD PROBLEM STATEMENTS ........................................................... 113 
INTERVENTION RECOMMENDATIONS......................................................... 113 
OCCURRENCE TYPE RELATIONSHIPS .......................................................... 113 
COMPARISONS BETWEEN CY 2001 AND CY 2006 ACCIDENTS........................... 114 
CONCLUSIONS....................................................................................... 114 
RECOMMENDATIONS .............................................................................. 114 

DITCHING......................................................................................... 114 

DEFINITION .......................................................................................... 114 

  
 



CHARACTERISTICS ..................................................................................115 
STANDARD PROBLEM STATEMENTS ............................................................115 
INTERVENTION RECOMMENDATIONS..........................................................115 
OCCURRENCE TYPE RELATIONSHIPS .......................................................... 116 
CONCLUSIONS....................................................................................... 116 
RECOMMENDATIONS .............................................................................. 116 

ABRUPT MANEUVER (AMAN) ................................................... 116 

DEFINITION .......................................................................................... 116 
CHARACTERISTICS ................................................................................. 116 
STANDARD PROBLEM STATEMENTS ............................................................117 
INTERVENTION RECOMMENDATIONS..........................................................117 
CONCLUSIONS....................................................................................... 118 
RECOMMENDATIONS .............................................................................. 118 

FUEL ................................................................................................... 118 

DEFINITION .......................................................................................... 118 
CHARACTERISTICS ................................................................................. 119 
FUEL EXHAUSTION ................................................................................. 119 
FUEL STARVATION ................................................................................. 119 
FUEL CONTAMINATION ........................................................................... 119 
CARBURETOR ICING ...............................................................................120 
PILOT EXPERIENCE .................................................................................120 
STANDARD PROBLEM STATEMENTS ...........................................................120 
INTERVENTION RECOMMENDATIONS.........................................................120 
OCCURRENCE TYPE RELATIONSHIPS .......................................................... 121 
COMPARISON BETWEEN CY2000, CY2001 AND CY2006 .................................. 121 
CONCLUSIONS....................................................................................... 122 
RECOMMENDATIONS .............................................................................. 122 

UNKNOWN/REGULATORY ........................................................ 123 

DEFINITION .......................................................................................... 123 
CHARACTERISTICS ................................................................................. 123 
OCCURRENCE TYPE RELATIONSHIPS .......................................................... 124 
STANDARD PROBLEM STATEMENTS ........................................................... 124 
INTERVENTIONS .................................................................................... 124 
CONCLUSIONS....................................................................................... 124 
RECOMMENDATIONS .............................................................................. 124 

SURVIVABILITY............................................................................... 125 

DEFINITION .......................................................................................... 125 
CHARACTERISTICS ................................................................................. 125 
MISSION .............................................................................................. 127 
GENERAL CRASH SURVIVABILITY .............................................................. 128 
SAFETY FEATURES EFFECTS ...................................................................... 128 

  
 



CONCLUSIONS....................................................................................... 129 

COMPARISON BETWEEN CY2000, CY2001 AND CY2006 
ACCIDENTS...................................................................................... 130 

PRIMARY OPERATION FLOWN...................................................................130 
CONSEQUENCES.....................................................................................130 

Injury Level ......................................................................................130 
Aircraft Damage ................................................................................ 132 

DEMOGRAPHICS .................................................................................... 134 
Aircraft Characteristics ....................................................................... 134 
Pilot Total Flight Hours ...................................................................... 134 
Pilot Rotorcraft Flight Hours ............................................................... 134 
Pilot Make and Model Flight Hours...................................................... 134 
Pilot Experience by Primary Operation ................................................. 134 
Operating Rules ................................................................................ 135 
Phase of Flight................................................................................... 135 
Visibility Conditions.......................................................................... 136 

STANDARD PROBLEM STATEMENTS ........................................................... 136 
Pilot Judgment/Actions....................................................................... 137 
Data Issues ....................................................................................... 138 
Safety Management............................................................................ 138 
Pilot Situation Awareness ................................................................... 138 
Ground Duties .................................................................................. 138 
Mission Risk ..................................................................................... 138 
System component failure................................................................... 138 
Maintenance ..................................................................................... 138 
Post-Crash Survivability ..................................................................... 138 
Communications................................................................................ 138 
Regulatory ........................................................................................ 139 
Safety Systems & Equipment............................................................... 139 
Infrastructure .................................................................................... 139 
Personnel-Non-Crew .......................................................................... 139 

INTERVENTION RECOMMENDATIONS......................................................... 139 

FUTURE JHSAT EFFORTS.............................................................. 140 

BACKGROUND.......................................................................................140 
FUTURE NEEDS ...................................................................................... 141 
FUTURE JHSAT APPROACHES .................................................................. 141 

CY2006 “TOP 20” INTERVENTION RECOMMENDATIONS . 143 

APPENDIX A - U.S. JHSAT MEMBERS........................................A-1 

APPENDIX B – INTERVENTION RECOMMENDATION 
SUMMARY .........................................................................................B-1 

  
 



APPENDIX C – OCCURRENCE CATEGORY BY MISSION .... C-1 

APPENDIX D – NTSB INVESTIGATION CODES......................D-1 

APPENDIX E - CY2006 NTSB HELICOPTER ACCIDENT DOCKET 
FILES ....................................................................................................E-1 

APPENDIX F - RECOMMENDATIONS TO ELIMINATE SPECIFIC 
OCCURRENCE TYPES .....................................................................F-1 

INCOMPLETE DATA .................................................................................F-1 
AUTOROTATIONS................................................................................... F-2 
LOSS OF CONTROL – ALL TYPES ................................................................ F-2 

Loss of Control – Performance Management .......................................... F-3 
Loss of Control – Operational Limits .................................................... F-3 
Loss of Control – Emergency Procedures ............................................... F-4 
Loss of Control – Control Interference................................................... F-4 
Loss of Control – Loss of Tail Rotor Effectiveness ................................... F-4 
Loss of Control – Other ....................................................................... F-5 

SYSTEM COMPONENT FAILURES................................................................ F-5 
STRIKE................................................................................................. F-6 
ABNORMAL RUNWAY CONTACT ............................................................... F-6 
AIRDROME ........................................................................................... F-6 
RAMP .................................................................................................. F-6 
LANDING ZONE (OFF-AIRPORT) ................................................................ F-6 
WEATHER, VISIBILITY, AND ICING ............................................................. F-7 
EXTERNAL LOAD .................................................................................... F-7 
CONTROLLED FLIGHT INTO TERRAIN ......................................................... F-8 
DITCHING ............................................................................................ F-8 
ABRUPT MANEUVER ............................................................................... F-8 
FUEL (EXHAUSTION, STARVATION, CONTAMINATION, AND CARBURETOR ICING)F-8 
REGULATORY ........................................................................................ F-9 

  
 



List of Tables 
Table 1.  Omitted NTSB Files .............................................................................12 
Table 2.  Accidents by Operation .......................................................................14 
Table 3.  Mean Pilot Flight Experience ..............................................................18 
Table 4.  Median Pilot Flight Experience...........................................................18 
Table 5.  Distribution of Injury Level vs. Mission..............................................19 
Table 6.  Helicopter Occupant Injuries............................................................. 20 
Table 7.  Rotorcraft Accident Summary............................................................ 24 
Table 8.  Level 1 Standard Problem Statements by Accident ........................... 30 
Table 9.  Level 2 Standard Problem Statements by Accidents ..........................31 
Table 10.  Level 3 Standard Problem Statements by Accidents ....................... 32 
Table 11.  Level 1 IRs Categories by Accidents .................................................. 33 
Table 12.  IR Level 2 by Accidents..................................................................... 34 
Table 13.  IR Level 3 by Accidents..................................................................... 34 
Table 14  SPS by IR............................................................................................ 35 
Table 15.  PJ&A SPS vs. Training/ Instructional IR ......................................... 36 
Table 16.  PJ&A SPSs vs. Safety Management IRs. ...........................................37 
Table 17.  Top 10 IRs for CY2006.......................................................................37 
Table 18.  JHSAT Occurrence Type Descriptions............................................. 40 
Table 19.  CY2006 Occurrence Type Analysis ...................................................41 
Table 20.  Autorotation Occurrences................................................................ 42 
Table 21.  Auto-E Operational and Powerplant Data ....................................... 44 
Table 22.  Occurrences Preceding Emergency Autorotations .......................... 45 
Table 23.  CY2006 Level 3 SPS for Auto-E ....................................................... 45 
Table 24.  CY2006 Level 3 IRs for Auto-E* ...................................................... 45 
Table 25.  Pilot Experience Autorotation Occurrence ...................................... 46 
Table 26.  AUTO-E Risk Factors, 2001 & 2006................................................ 46 
Table 27. Auto-P Operational and Powerplant Data .........................................47 
Table 28.  Level 3 SPS for Auto-P ..................................................................... 48 
Table 29.  CY2006 Level 3 IRs for Auto-P* ...................................................... 48 
Table 30. Practice Autorotation Analysis ......................................................... 49 
Table 31.  Occurrence Categories Associated with Autorotations .................... 50 
Table 32.  LOC Category Accidents................................................................... 52 
Table 33  LOC Occurrence Aircraft Damage..................................................... 53 
Table 34.  Type of System Component Failure ..................................................74 
Table 35.  Type of System/Component Failure .................................................76 
Table 36.  Level 1 SPS for System Component Failure ......................................76 
Table 37.  Top IRs for System Component Failures ..........................................77 
Table 38.  System Component Failure Occurrences..........................................77 
Table 39.  Comparison of SCF........................................................................... 78 
Table 40.  Monitoring Systems Accidents ........................................................ 78 
Table 41.  STRIKE Occurrence Analysis ........................................................... 80 
Table 42.  Object Struck Initiating Accident......................................................81 
Table 43.  Wire Strike Height.............................................................................81 

  
 



Table 44.  Operating Regulation during Accident Flight.................................. 82 
Table 45.  Type of Mission Flown During Accident.......................................... 82 
Table 46.  Phase of Flight .................................................................................. 83 
Table 47.  Most Frequent Level 3 Strike SPSs .................................................. 84 
Table 48.  Most Frequent Strike IRs (Level 3).................................................. 85 
Table 49.  LZ Mission Groups ........................................................................... 93 
Table 50.  LZ Flight Phases ............................................................................... 94 
Table 51.  Level 1 SPSs for CY2006 LZ Accidents............................................. 96 
Table 52.  Level 3 SPSs for CY2006 LZ Accidents ............................................ 96 
Table 53.  Level 1 IRs for CY2006 LZ Accidents................................................97 
Table 54.  Level 3 IRs for CY2006 LZ Accidents ...............................................97 
Table 55.  Occurrence Categories related to LZ Accidents ............................... 98 
Table 56.  Most Frequent SPS Level 1s for Visibility Accidents ......................103 
Table 57.  Level 1 IRs for Visibility Accidents ..................................................103 
Table 58.  SPSs for Icing...................................................................................105 
Table 59.   IRs for Icing ....................................................................................106 
Table 60.  CFIT Phases of Flight ...................................................................... 112 
Table 61.  Pilot Experience for Abrupt Maneuvers .......................................... 117 
Table 62.  Fuel Occurrence Types .................................................................... 118 
Table 63.  CY2006 Level 3 SPS for Fuel related occurrences..........................120 
Table 64.  CY2006 Level 3 IRs for fuel related occurrences ...........................120 
Table 65.  CY2006 Occurrence Type Relationships ........................................ 121 
Table 66.  Comparison of Fuel Accidents ........................................................ 121 
Table 67.  Pilot Experience for Unknown/Other/Regulatory .........................123 
Table 68.  Injury Severity Levels......................................................................126 
Table 69.  Injuries by Mission.......................................................................... 127 
Table 70.  Crash Impact Surfaces.....................................................................128 
Table 71.  Pilots’ Rotorcraft Average Experience for Top 5 Accident Missions

...............................................................................................................................135 
Table 72.  Pilots’ Make/Model Average Experience for Top 5 Accident Missions

...............................................................................................................................135 
Table 73.  Total Accidents by Operating Flight Rules......................................135 
Table 74.  Percent of Accidents SPS Level 1..................................................... 137 
Table 75.  Percent of Level 1 IRs.......................................................................140 

 

  
 



List of Figures 
Figure 1.  Overview of Initial JHSAT Process ......................................................7 
Figure 2.  Worldwide Helicopter Population.....................................................13 
Figure 3.  Accidents and Fleet Weight Group Distributions .............................14 
Figure 4.  Helicopter Damage ............................................................................ 15 
Figure 5.   Number of Accidents by Primary Operation ....................................16 
Figure 6.  Phase of Flight vs. Accident Count ....................................................16 
Figure 7.  Accidents by Light and Weather Conditions ..................................... 17 
Figure 8.  Level of Injury vs. Frequency of Occurrence.....................................19 
Figure 9.  CY2006 Data Issues as Standard Problem Statements ....................21 
Figure 10.  CY2006 Data Intervention Recommendation................................ 22 
Figure 11.  SPS Comparison by Year ................................................................. 38 
Figure 12.  Autorotation Occurrences by Mission Type ................................... 43 
Figure 13.  Auto-E and Auto-P by Mission Type............................................... 43 
Figure 14.  Injury Level vs. Autorotation Type ..................................................47 
Figure 15.  Pilot Experience – Hours, 2001 & 2006 Auto-P............................. 49 
Figure 16.  Level 1 SPS for LOC Accidents ........................................................ 54 
Figure 17.  Level 1 IR for LOC accidents ........................................................... 54 
Figure 18.  Level 1 SPSs for Strike Category ..................................................... 84 
Figure 19.  IRs (Level 1) for Strike Category ..................................................... 86 
Figure 20.  ADRM Level 1 SPS Total................................................................. 90 
Figure 21.  Level 1 ADRM IRs ............................................................................91 
Figure 22.  Visibility Issues Characteristics .................................................... 100 
Figure 23.  Phase of Flight for Visibility .......................................................... 101 
Figure 24.  Accident Severity for Visibility Accidents...................................... 101 
Figure 25.  Reduced Visibility Accident Fatalities ...........................................102 
Figure 26.  Level 1 SPS for External Load........................................................ 110 
Figure 27.  Number of Accidents by Primary Operation .................................130 
Figure 28.  Highest Level of Injury .................................................................. 131 
Figure 29.  Three Year Cumulative Accidents with Fatality ............................ 131 
Figure 30.  Accident Fatalities By Primary Operation.....................................132 
Figure 31.  Aircraft Damage .............................................................................132 
Figure 32.  Substantially Damaged Aircraft by Engine Type ..........................133 
Figure 33.  Destroyed Aircraft by Engine Type................................................133 
Figure 34.  Percent of Accidents With SPS Level 1 .......................................... 137 
Figure 35.  Percent of Accidents With IR Level 1 Group .................................140 

  
 
 
 

  
 



  
 

List of Acronyms 
 
ADRM  Aerodrome 
AHS  American Helicopter Society 
AMAN  Abrupt Maneuver 
CAST  Commercial Aviation Safety Team 
CICTT  CAST ICAO Common Taxonomy Terms 
CFIT  Controlled Flight Into Terrain 
EHEST  European Helicopter Safety Team 
EMS  Engine-Monitoring Systems 
EP   Emergency Procedures 
EXTL  External Load 
FAA  Federal Aviation Administration 
FDM  Flight Data Monitoring 
HOMP  Helicopter Operations Monitoring Program 
HAI  Helicopter Association International 
HEMS  Helicopter Emergency Medical Service 
HUMS  Heath and Usage Monitoring Systems 
ICAO  International Civil Aviation Organization 
IHSS  International Helicopter Safety Symposium 
IHST  International Helicopter Safety Team 
IR   Intervention Recommendation 
JHSAT  Joint Helicopter Safety Analysis Team 
JHSIT  Joint Helicopter Safety Implementation Team 
LOC  Loss of Control 
LTE  Loss of Tail Rotor Effectiveness 
LZ   Landing Zone 
NTSB  National Transportation Safety Board 
OEMs  Original Equipment Manufacturers 
PJ&A  Pilot Judgment and Actions 
SCF  System/Component Failure 
SMS  Safety Management System 
SOP  Standard Operating Procedures 
SPS  Standard Problem Statement 



EXECUTIVE SUMMARY 
The INTERNATIONAL HELICOPTER SAFETY TEAM (IHST) was formed in late 

2005 in response to a consensus of government regulators, manufacturers, and 
helicopter operators at the International Helicopter Safety Symposium (IHSS) in 
Montreal, Canada that the rate of worldwide helicopter accidents was 
unacceptably high and must be reduced. The model for IHST was the 
COMMERCIAL AVIATION SAFETY TEAM (CAST) that was successful in motivating a 
reduction of the large air carrier (United States Code 14 CFR Part 121) fatal 
accident rate by 80% in 10 years. The IHST accepted this accident-reduction 
mandate and formed industry and government teams to conduct a similar effort 
to reduce the worldwide helicopter accident rate by 80% in 10 years (by 2016). 
The process adopted was data-based and focused on identifying and removing 
links in the accident causal chain, rather than focusing on “probable cause” 
determinations. 

The IHST formed the JOINT HELICOPTER SAFETY ANALYSIS TEAM (JHSAT) to 
analyze helicopter accident reports and produce recommendations, and the JOINT 

HELICOPTER SAFETY IMPLEMENTATION TEAM (JHSIT) to implement cost-effective 
strategies and action plans to reduce accidents. The JHSAT initiated its effort by 
adapting the CAST process of using government/industry groups to analyze 
helicopter accident reports. 

Since early 2006, the JHSAT has completed an analytical review of three 
years of U.S. helicopter accident data and advanced hundreds of 
recommendations intended to reduce the international helicopter accident rate. It 
has also promoted expansion and standardization of the IHST initiatives and 
processes internationally. This is the third report of the U.S. JHSAT.  It describes 
the Team’s analysis of U.S. helicopter accidents occurring in CY2006. The JHSAT 
report delivered in September 2007 addressed U.S. helicopter accidents occurring 
in CY2000.  The second JHSAT report was delivered in September 2009 and 
addressed U.S. helicopter accidents occurring in CY2001. 

JHSAT METHODOLOGY 
The JHSAT modified the original CAST process to better account for 

helicopter accident data, which is considerably less detailed than commercial 
accident data. In helicopter accidents, there is often lack of recorded data from 
the helicopters and lack of in-depth government investigation of the accidents. 
The report addresses these data deficits and makes recommendations to address 
them. IHST representatives have met with the U.S. National Transportation 
Safety Board on multiple occasions to suggest methodologies for improving 
helicopter accident investigations.  

  
 



In its analysis of a second year of U.S. helicopter accidents (CY2001) the 
JHSAT used best practices previously developed, with modifications suggested 
by IHST partners who had initiated helicopter accident analysis in Europe. The 
JHSAT process now uses helicopter-specific Problem Categories and Statements, 
and helicopter-specific Intervention Categories and Statements. The scoring 
criteria previously used to determine the most accurate Standardized Problem 
Statements (SPS) and most effective Intervention Recommendations (IRs) for 
CY2000 accidents were dropped because the JHSAT found that those qualitative 
criteria were less significant than frequency of occurrence. Starting with its 
analyses of CY2001 accidents, the JHSAT used “occurrence” categories (e.g.: loss 
of control, system/control failure, autorotations, etc.) instead of “mission” 
categories to group similar accidents. By assigning up to four occurrence 
categories to each accident, the team categorized accidents according to where 
the accident happened, what the pilot or crew was doing, the result, and the 
environmental conditions under which the accident occurred. This analysis 
methodology is intended to allow a better understanding of the data, and 
promote effective safety implementation strategies by the U.S. JHSIT and others. 

The dataset of accidents of the U.S.-registered helicopter fleet for the 
CY2000, CY2001 and CY2006 were analyzed using National Transportation 
Safety Board (NTSB) accident report dockets. Accidents involving kit-built 
helicopters and foreign registered helicopters were not included in this study. 
The JHSAT analyzed 197 CY2000 accidents, 174 CY2001 accidents and 152 
CY2006 accidents.  As of this report, the U.S. JHSAT has analyzed 523 rotorcraft 
accidents. 

JHSAT ANALYSIS RESULTS 
The JHSAT found in its first year of analysis that a major factor 

contributing to helicopter accidents was the failure to adequately manage known 
risks. Due to the lack of a systematic process, including leadership and 
accountability, operators did not adequately prioritize and mitigate the risks that 
led to accidents. Analysis of the accidents revealed continuing operational safety 
issues that could be corrected by more effective and systematic management of 
risk and by better training. 

The JHSAT has and will continue to analyze accident data to identify 
underlying contributors to evolving safety issues and to refine its safety 
recommendations. When the helicopter community adopts IHST safety 
recommendations, the JHSAT will make rate-based assessments of their 
effectiveness and evaluate proposed implementation plans. The team will then 
generate future recommendations based on the new accident analyses and 
refinement of previous recommendations, as necessary. 
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JHSAT ANALYSIS FINDINGS 
For CY2006, the accident analysis continued to reveal that the dominance 

of accidents include Pilot Judgment & Actions Standard Problem Statements 
(SPS).  This is similar to conclusions of previous years.  The absence of adequate 
preparation or planning by a pilot is often the initiating event in the accident 
sequence.  Other times, the initiating event is the pilot’s incorrect judgment in 
reaction to the situation or a problem encountered during the flight.  Improving 
pilot judgment and the ability to safely handle problems is the most effective 
way to improve helicopter safety.  The pilot is in the best position to change the 
outcome of a sequence of events; therefore, most interventions must affect pilot 
performance in a positive way. A specific problem with pilot situational 
awareness is often connected in accidents to Pilot’s Judgment & Action.  

The SPS category of Safety Management Systems continues to highlight 
the need to address organizational and safety culture issues.  Improvement in 
this area will not only reduce the risk of accidents but also provide for 
continuous operational safety improvement.  The most frequently used 
Intervention Recommendations (IR) was “Training” and the “Safety 
Management.”     

System Component Failures (SCF) was involved in more than 20% of the 
CY2000, CY2001 and CY2006 accidents. Maintenance problems were identified as 
the primary contributing factor in 85.3% of CY2001 SCF accidents with known 
causes.  The CY2006 data analysis indicated a reduction of 10% for maintenance-
related SCF accidents. SCF maintenance-related accidents were most often 
attributed to failure of maintenance facilities to comply with Instructions for 
Continued Airworthiness (ICA) or lack of quality oversight of maintenance 
practices. 

Autorotations continue to be a frequent event in the accident sequence.  
Autorotations are frequently involved because they become necessary during the 
execution of an Emergency Procedure.  Whether because of an initiating 
emergency procedure, or during the training for such an event, they result in an 
accident when the pilot fails to perform the maneuver correctly.  Experience 
issues were involved in 9% of these accidents, typically because the pilots’ lack of 
experience in make & model affected the outcome or instructors failed to 
intervene in time to prevent students from botching a practice autorotation 
descent or landing.  Increased consideration of risk in all operations, including 
autorotation practice, would reduce the risk of accidents such as these. 

Analyses continue to reveal that deficient preflight preparation and 
inspections missed impending failures in CY2001 and CY2006.  In some 
situations, impending failure may have been detected during a thorough 
helicopter preflight inspection. Increased emphasis on conducting a thorough 
helicopter preflight and any mission specific equipment can have a significant 
impact on reducing System Component Failure accidents. SOPs for preflight 
inspections would reduce the risk of an oversight or omission that might result 
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in an accident. Likewise, improved Safety Management can be accomplished 
through better SOP, operational risk management, improved supervisory and 
operational oversight, and training. Accident data shows that operations at low 
altitude and near hazardous objects require both greater assessment of risk 
during planning and extra care during the flight. 

The inability of pilots to detect wires is a continuing problem as is the 
decision to operate, unnecessarily sometimes, in a low altitude environment.  
The failure to avoid tree or obstacle strikes is likely related to a lack of situational 
awareness of the objects.  Other than strikes during a forced landing, this 
occurrence category can be mitigated by improved risk assessment, Aeronautical 
Decision Making (ADM), establishment and oversight of company SOPs, and 
mission training. 

The JHSAT identified problems with Pilot Judgment & Actions and Safety 
Management in Airdrome, Ramp, and Landing Zone (LZ) accidents.  The most 
prominent interventions associated with ADRM, Ramp, and LZ accidents were 
establishing procedures to reduce risk during these operations. 

When a pilot encounters inadvertent IMC, it is frequently due, in part, to 
the pilot’s decision to continue a VFR flight when there are indications of 
deteriorating weather ahead. When an accident occurs after continued flight in 
marginal or deteriorating weather conditions, it more often than not ends in a 
collision with an unobserved object or obstruction, or Controlled Flight into 
Terrain (CFIT).  These and other accidents might be prevented by improved 
preflight preparation or mission training, with special emphasis on techniques 
for maintaining cues critical to safe flight, and techniques for maintaining visual 
contact and alertness. Also essential is specific inadvertent IMC training.  Better 
Go-No-Go decision making training or weather risk management tools or 
policies are needed.  Training must continually reinforce to pilots the potentially 
catastrophic results of continuing VFR flight into adverse weather conditions. 

With regard to Survivability, the analysis revealed that each accident 
crash environment is unique as to impact load direction, magnitude of impact 
loads, aircraft attitude, crash environment (water, trees, desert, etc.), object 
penetrations of the cockpit/cabin, occupant shoulder harness available and/or 
used, post-crash fire protection systems, water egress, and each occupant’s 
tolerance to impact load.  

This report will provide a detailed look at CY2006 accidents based on 
“Occurrence” categories. Where there were significant year-to-year findings, the 
report will compare CY2006 data to other accidents from other years analyzed by 
the JHSAT. The reader will find accidents with similar circumstances grouped 
together with a discussion of problems that led to those occurrences, mitigations 
that collectively would have reduced the risk of such accidents, and 
recommendations that the accident data would support for eliminating those 
accident scenarios in the future. For example, the reader may look separately at 
circumstances or interventions associated with Loss of Control accidents as a 
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large group or by various sub-categories. Likewise, SCF, Autorotations, landing 
site, and weather-related accidents are discussed separately. As in the CY2001 
report, this report includes a “Top 20” list of Intervention Recommendations. 
While this will help the reader to see what interventions were identified most 
frequently across all Occurrence categories, one should note that these are not an 
all-inclusive listing, and the Recommendations following each accident 
Occurrence category are thought to be the best recommendations the team could 
provide, based on the data, to reduce the risk of those specific occurrence types.  

After three years of accident analysis, the JHSAT analysis continues to 
provide similar findings for each respective year.  However, the work of the 
JHSAT is not complete.  With the U.S. JHSIT implementing safety enhancements, 
the U.S. JHSAT will gradually transform into a Joint Helicopter Implementation 
Measurement Data Analysis Team (JHIMDAT) to determine whether the safety 
enhancements are actually working. 

IHST OVERVIEW 
Key representatives from the Helicopter Association International (HAI), 

the American Helicopter Society (AHS) International, the Federal Aviation 
Administration (FAA), and leading U.S. helicopter manufacturers engaged in 
collaboration to solidify the core International Helicopter Safety Team (IHST). 
The IHST formed the Joint Helicopter Safety Analysis Team (JHSAT) to analyze 
helicopter accident reports and produce recommendations to reduce the accident 
rate. In parallel, it formed the Joint Helicopter Safety Implementation Team 
(JHSIT) to implement cost-effective strategies and action plans to reduce 
accidents. These teams were staffed by government and industry experts and 
stakeholders, and targeted team members with substantial work experience in 
the following disciplines: Engineers, pilots, aircraft accident investigators, 
trainers, type certification and power plant experts, and persons experienced in 
helicopter safety research. The JHSAT initiated its effort by adapting the CAST 
process of group analysis of helicopter accidents.  

JHSAT CHARTER AND PROCESS 
Following receipt of its mandate from the 2005 International Helicopter 

Safety Symposium (IHSS), the IHST Executive Committee selected industry and 
government co-chairs of the (U.S.) JHSAT in early 2006 and authorized the 
formation of the team that would begin the helicopter accident analysis and 
mitigation project. JHSAT members were selected from volunteers representing 
the U.S. Federal Aviation Administration, a broad cross-section of helicopter 
airframe and engine Original Equipment Manufacturers (OEMs), and major U.S. 
helicopter operators. 
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While a future goal of the JHSAT was international expansion of the IHST 
effort, an early task was development of a Charter that would accomplish the 
following: 

 Authorize the work of the JHSAT 
 Commit its members to the 80% accident rate reduction goal 
 Require development of intervention strategies to maximize 

the likelihood of meeting the IHST rate reduction goal 
 Require evaluation of the effectiveness of JHSAT 

recommendations and measure the IHST progress toward 
achievement of its 80% goal.  
The JHSAT Charter also required the development and use of a structured 

analytical process similar to that used successfully by the Commercial Aviation 
Safety Team (CAST) to reduce the worldwide air carrier fatal accident rate. The 
CAST process utilizes a data-driven approach to characterize and develop safety 
interventions that mitigate risk. 

The JHSAT has met monthly, typically in four-day meetings, since early 
2006. In doing so, it has now completed its analytical review of three years of 
U.S. helicopter accident data and advanced hundreds of recommendations 
intended to reduce the international helicopter accident rate. It has also 
promoted expansion and standardization of the IHST initiatives and processes 
internationally. 

The U.S. JHSAT tailored the CAST methodology to its analysis of 
helicopter accidents. In this process, it maintained basic tenets of the CAST 
process: 

 Solutions must be based on actual accident data (i.e., data-
driven) 

 Helicopter community stakeholders must perform the 
analyses 

 Performance of the safety improvement recommendations 
must be measurable 
 
Figure 1 illustrates the JHSAT process.  

 

6 



Select Data Set
Review NTSB 

Accident Dockets 
Data

Develop Event 
Sequence

Identify Problems 
(what/why)

Select Occurrence 
categories, Standard 
Problem Statements 

and Intervention 
Recommendations

Roll Up Problem and 
Intervention Pairs

Develop 
Recommendations –

Ranked by 
Frequency

Identify Intervention 
Recommedations

Identify Intervention 
Recommedations

Rank Order by 
Frequency

Report Results via 
JHSAT Report to 

IHST Excom

Submit report to 
JHSIT

 
Figure 1.  Overview of Initial JHSAT Process 

The JHSAT recognizes that its analysis method is dependent on the 
quality of the data reports utilized, and hence is vulnerable to missing or 
incomplete data. Accordingly, the JHSAT continues to modify the original CAST 
process to better account for helicopter accident data, which is considerably less 
detailed than commercial accident data. Several factors led to this decision: the 
wide range of helicopter types and missions; absence of radar data or recorded 
radio communications (on most flights); and lack of helicopter onboard data 
recording devices; limited government resources for investigation of helicopter 
accidents; limited government documentation of accident facts and 
circumstances; non-identification of witness observations; destruction of the 
evidence by fire or impact forces, all of which lead to loss of ability to accurately 
reconstruct accident event sequences. 

The JHSAT process now contains helicopter-specific Problem Categories 
and Statements, and helicopter-specific Intervention Categories and Statements. 
The CY2000 JHSAT practice of using customized scoring criteria to determine the 
most accurate Standardized Problem Statements (SPSs) and most effective 
Intervention Recommendations (IRs) was not used for the CY2001 and CY2006 
analyses.  The JHSAT found these customized criteria were less significant than 
frequency of occurrence. 

In the second and third year of data analysis (CY2001 and CY2006 
reports), the JHSAT used “Occurrence” type analysis rather than “mission” type 
analysis.  The JHSAT observed that most Interventions fleet-wide rather than 
mission-specific concerns.  

Even with these methodology changes, the JHSAT process largely mirrors 
the CAST process, but with two significant exceptions. First, the IHST effort is 
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much broader in scope by virtue of its analysis of all rotorcraft accidents (minor 
and major) in varied missions (military accident data was not available for 
analysis by the U.S. JHSAT), as compared to the CAST effort, which focused 
strictly on fatal commercial air transport aircraft accidents.  In addition, the 
CAST process used an arithmetical relationship of the scoring components to 
prioritize the entire list of safety recommendations. The U.S. JHSAT prioritized 
the safety recommendations based upon frequency. 

The JHSAT analyzed the dataset of accidents of the U.S.-registered 
helicopter fleet for CY2000, CY2001 and CY2006.  Using the process described 
above and the National Transportation Safety Board (NTSB) accident report 
dockets, including pilot/operator provided statements and data, witness 
statements, documentation of onsite and subsequent test or teardown data, and 
any other factual documentation placed into the public record by the 
investigation team. Accidents involving kit-built helicopters and foreign 
registered helicopters were not included in this study. The JHSAT analyzed 197 
accidents in the CY2000 dataset, 174 accidents in CY2001, and 152 accidents in 
CY2006; for a total of 523 helicopter accidents.  

The JHSAT began its helicopter accident analysis effort, targeting 
accidents that occurred in the year 2000. The IHST selected CY2000 as a starting 
point for analysis because it was considered representative when compared with 
24 years of previous helicopter accidents. The IHST also believed the CY2000 
accident reports were a complete set and that none of the cases were in litigation 
(a circumstance that would have precluded participation in the group analysis by 
some of the JHSAT members). The JHSAT found in this first year of analysis that 
a major factor contributing to helicopter accidents was the failure of operators to 
adequately manage known risks. Due to the lack of a systematic process, 
including leadership and accountability, operators did not adequately prioritize 
and mitigate the risks that lead to accidents. Because of this finding, the JHSIT 
created and recommended use of a Safety Management System (SMS) Tool Kit.  
The toolkit was publicly released with the CY2000 JHSAT report at IHSS 2007.  
The JHSIT released the Safety Management System Toolkit, 2nd Edition in 
September 2009.  These reports, as well as other IHST products are available for 
download at the following location:    http://ihst.org. 

The process evolved further in the third year of accident analysis to 
incorporate best practices learned by the JHSAT previously, as well as those 
suggested by IHST partners in the European Helicopter Safety Team (EHEST) 
who had initiated helicopter accident analyses in Europe, based on what they 
had learned from the U.S. JHSAT. In late 2008, the JHSAT began its analysis of 
the CY2006 helicopter accident data. This report is a culmination of that effort. 
Each accident in the CY2006 dataset was categorized by its primary operation or 
mission, but also by “occurrence” type. By assigning up to four occurrence types 
to each accident, the team was able to group accidents according to where the 
accident happened, what the pilot or crew was doing, the accident result, and the 
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environmental conditions under which the accident occurred. Each of these 
categories allowed grouping of accident data by common circumstances that the 
team believes will allow more effective implementation strategies by the U.S. 
JHSIT and others. 

For example, the “Where” categories (Aerodrome, Landing Zone, or 
Ramp) allow a proactive look at factors that are common to accidents occurring 
at those locations. Similarly, “What” categories (Abrupt/Abnormal Maneuvers, 
Forced or Practice Autorotations, Fuel Problems, System/Component Failures, 
accidents specific to External Load Operations) allow a preventive focus on these 
occurrence types. “Result” categories (Abnormal Runway Contact, Loss of 
Control, CFIT – Controlled Flight Into Terrain, Fire, Ditching, and Object Strike) 
allow a focus on these categories. Environment occurrence codes allow a focus 
on weather and visibility factors. 

It is important to note that there are many sub-categories of Loss of 
Control events and these events are numerous in the CY2006 dataset (59 events). 
In contrast, CFIT and Inadvertent Entry into IMC occur in small numbers, but are 
particularly deadly.  

To illustrate the analysis process used by the JHSAT, we will examine an 
accident analysis from the CY2001 dataset. In this accident, a pilot of a single-
engine light turbine helicopter experienced a Loss of Tail Rotor Effectiveness 
(LTE) while air-taxiing over a parallel taxiway and turning into a parking area. 
There was a thunderstorm in the area that produced a strong gust of wind that 
caused the pilot to lose control of the helicopter. This accident was grouped into 
both the thunderstorm (WSTRW) and the Loss of Control – LTE (LOC-LTE) 
occurrence categories. It should be noted that an accident may be grouped into as 
many as four separate occurrence categories, if applicable.  

The pilot in this case had 3,900 hours total flight time, 3,800 in Rotorcraft, 
but only eight hours in the Make and Model of the accident helicopter. The 
helicopter was substantially damaged but the pilot was not injured. The team 
selected the following Standard Problem Statements for this accident: 
 
Pilot situation awareness Visibility/Weather Local and enroute weather

Pilot Judgment & actions Human Factors - Pilot's Decision Pilot misjudged own limitations/capabilities

Pilot Judgment & actions Procedure Implementation Inadequate response to Loss of tail rotor effectiveness

Pilot Judgment & actions Human Factors - Pilot's Decision Disregarded cues that should have led to termination of 
current course of action or manoeuvre 

 

Ss, it also identified an Intervention that best 
ddressed that particular SPS.   

 

 
As the team selected SP

a
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Infrastructure Wx info Better pilot availability/access to Wx information

Training/Instructional M/M transition Model specific transition training

Training/Instructional Advanced Maneuver Training LTE Training Program

Safety Management Risk Assessment/Management Personal Risk Management Program (IMSAFE)

 
The thunderstorm’s gusty winds in this case caused the pilot with limited 

experience in Make and Model to experience LTE and lose control of the 
helicopter. Weather was the first SPS selected since the wind from thunderstorm 
was the initial cause of the pilot’s problems. As a solution, the team felt that the 
pilot should have obtained better weather information, or had better access to 
weather information. Since the pilot had very low time in Make and Model the 
team felt that the Pilot’s Judgment and Actions were a problem as he misjudged 
personal limitations or capabilities. Specific Interventions for these problem areas 
were more model-specific transition training and more advanced maneuver 
training, specifically LTE training. The team also felt that the pilot disregarded 
cues that should have led to the termination of his current course of action or 
maneuver; and if he had been exposed to a personal risk management program 
(or IM

rvention proposals based on a collection of similar occurrences or 
factors

ment of previous 
recommendations, as justified by the feedback that it receives. 

METRI

SAFE) checklist, perhaps the accident could have been prevented. 
This case is illustrative of many cases analyzed in CY2001 and CY2006, 

and thus the SPSs and Interventions selected, allowed the team to formulate 
specific conclusions and offer recommendations to the JHSIT to prevent similar 
accidents in the future. More than likely, the recommendations submitted for 
JHSIT consideration would not be based on one case but on repetition of SPSs 
and Inte

. 
Looking ahead, the JHSAT plans to continue analyzing accident data that 

will allow for development and refinement of its safety recommendations. When 
the helicopter community adopts these safety recommendations, the JHSAT will 
have the means to make rate-based measurements of the effectiveness of its 
safety recommendations and implementation plans. It will generate future 
recommendations based on new accident analyses and refine

CS 
Safety is defined as freedom from occurrence or risk of injury, danger, or 

loss. Thus, to improve safety, one must reduce the level of risk or manage the 
existing risks. The term “safety” has no inherent metric and therefore has little 
meaning unless the JHSAT can add metrics. We need to measure the number of 
risk management failures to determine how IHST efforts are affecting the level of 
safety and what progress has been made towards the IHST goal. We must 
measure progress often, and make course corrections as needed. Therefore, the 
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JHSAT will aggressively measure risk and changes of risk on a recurrent basis. 

ng the 10-year goal 

reas 
 

ST metrics approach can be found in the U.S. Joint Helicopter Safety Analysis 
Team Year 2000 Report to the International Helicopter Safety Team, dated September 

E REDUCTION GOAL 

 accident rate reduction goal and meets that 
goal, t

ght hours, which becomes the starting point rate for 
worldwide civil helicopters. Their CY2016 target rate thus becomes 1.9 accidents 
per 100,000 flight hours. 

This will provide a timely means to: 
 

 Determine progress toward meeti
 Identify successes and obstacles to success early in the effort 
 Refocus efforts on problem a

Allow new information gained during those years to be used to reduce the 
risk of additional accidents 

The commonly used accident rate of number of accidents/100,000 flight 
hours is used for all IHST metrics toward meeting the goal.  

This U.S. JHSAT report for CY2006 continues that effort. More details on 
the IH

2007. 

IHST ACCIDENT RAT

International Goal 
The IHST primary goal is to achieve an 80% reduction in helicopter 

accident rates by 2016. Achievement of this primary goal will be determined by 
calculating a worldwide accident rate using accident count and worldwide fleet 
hours. Additionally, as the JHSAT function matures, we expected to continue to 
conduct accident analyses, develop safety recommendations, and ramp up our 
ability to provide measurements of the effectiveness of the safety 
recommendations and implementation levels in all regions. This will require 
development of secondary metrics that will give the JHSAT, JHSIT and IHST a 
greater ability to understand and manage the results of the recommendations 
and implementation actions. The IHST concept is to have all regions performing 
their own analyses and implementation using a consistent data-driven approach. 
If each region establishes an 80%

he worldwide goal will also be met. The IHST will provide common 
metrics across all regional efforts. 

The starting point and target goal for the worldwide civil helicopter 
accident rate have been established for the same 5-year period (2001-2005) prior 
to IHST. During that period, worldwide civil helicopters experienced 2,018 
accidents while flying 21,494,948 hours. The result is an average accident rate of 
9.4 accidents/100,000 fli
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U.S. Fleet 
The U.S.-registered helicopter fleet accounts for 14,269 or 45% of the civil 

helicopters worldwide at the end of 2006. For CY2006, the U.S.-registered (N-
registered) helicopters accounted for 154 helicopter accidents. The JHSAT 
ana  only 1 hose ac nts, a e of t ocket
ha red ntr e un ble.  mitted 06 s 
are shown in Table 1. 

lyzed 52 of t cide s som he d s for accidents that 
d occur in other cou ies wer availa The o  CY20 accident

 
Date NTSB # Type Model City Country Remarks 

11-Jan-06 AAIU 2006-010 Accident A109A Dublin Ireland Irish AAIU 

6-Jun-06 DFW06IA151 Incident 206L1 South Pass 57 GOM 
Pax walked 
into TRB on 

Platform 

Table 1.  Omitted NTSB Files 

The NTSB defines an Accident as "an occurrence associated with the 
operation of an aircraft which takes place between the time any person boards 
the aircraft with the intention of flight and all such persons have disembarked, 
and in which any person suffers death or serious injury, or in which the aircraft 
receives substantial damage." An Incident is defined as "an occurrence other than 
an acc

, and walked into the turning 
helicop

 using NTSB and FAA data, as presented on the HAI website, for the 5-
year p

cussed in JHSAT 
CY2000 report. Thus the U.S. target goal in 2016 is 1.8 accidents/100,000 flight 
hours. 

ident, associated with the operation of an aircraft, which affects or could 
affect the safety of operations." The Safety Board investigates only selected 
incidents in the same form as accidents. Typically, incidents do not involve the 
level of injury or damage characteristic of an accident.   

The JHSAT found the NTSB inconsistently classified some accidents, 
contrary to their own definitions. For example, DFW06IA151 was classified an 
Incident, despite meeting the Accident criteria. The passenger had approached 
the helicopter from the rear, intending to embark

ter tail rotor, resulting in a serious injury. The JHSAT believes 
DFW06IA151 should be classified as an Accident. In another case (SEA06LA052), 
the NTSB determined the pilot had committed suicide. The JHSAT believes that 
this event should not be considered an Accident.  

Crashes involving illegal operations, stolen aircraft, suicide, or sabotage 
are included in the NTSB accident totals, but not in NTSB calculated accident 
rates – an inconsistent use of the accident definition that results in varying 
implications based on year-to-year changes in the accident rate.  

This report focuses on U.S.-registered helicopters.  The initial accident rate 
was set

eriod (2001 through 2005) prior to the formation of IHST.  The accident rate 
was calculated as 9.1 accidents/100,000 flight hours, as dis
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The 2001 JHSAT used this average rate of 9.1 accidents/100,000 hours 
prior t

as 
5.6/100,000 flight hours. In CY2006 there were 152 rotorcraft accidents with a 

This rate data was calculated using the Bell 
Helico

stered helicopters for CY2006 was 
6.6/100,000 flight hours. There were 400 rotorcraft accidents world-wide with a 
total of 6,067,889 flight hours. Figure 2 shows the worldwide civil-registered 
helicopter accident distribution for CY2006.  

 

o IHST initiation as the starting point for this analysis.1   

CY2006 U.S. ACCIDENT RATE 
The accident rate for U.S.-registered helicopters for CY2006 w

total of 2,714,231 flight hours. 
pter’s latest “data mining” efforts to determine the actual flight hours.  

CY2006 WORLD ACCIDENT RATE 
The accident rate for world civil-regi

 
Figure 2.  Worldwide Helicopter Population 

                                                      
1 NOTE:  The combined 5-year period numbers stated in the JHSAT CY2000 report contained a 
typographical error which does not affect the starting point for this analysis. 

1. From the CY2000 Report:  “Totals for the 2001 through 2005 time period, were 984 accidents, a 
total of 10,663,000 flight hours, 53 fatalities from the 412 occupants onboard.” 
2. The correction is: “Totals for the 2001 through 2005 time period, were 974 accidents with a total 
of 10,663,000 flight hours with 267 fatalities from the 2,059 occupants onboard.” 
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DEMOGRAPHICS 

HELICOPTER FLEET/ACCIDENT DEMOGRAPHICS 
Helicopters are divided into Normal and Transport Categories. Normal 

Category helicopters are certified under 14CFR Part 27 and are defined as having 
a maximum gross weight of 7,000 lbs.  Transport Category helicopters are 
certified under the 14CFR Part 29 and are defined as helicopters with a gross 
weight of more than 7,000 lbs.  Additionally, there are helicopters in the civil fleet 
that were surpluses from the U.S. armed forces.  The vast majority of the U.S. 
helicopter fleet is composed of models with less than 7,000 pounds maximum 
gross weight.  This category accounts for 90.8% of all helicopter accidents in 
CY2006. Figure 3 shows the aircraft weight distribution of the helicopters for 
CY2006 accidents.  Of interest is that helicopters below 4,000 pounds gross 
weight were involved in over 82% of the CY2006 accidents.   Flight hour 
exposures of the various weight increments do not exist to determine the 
significance. 
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F d Fleet Weight Group Distributions 

Type of Opera
The FAR Part rational categ y had the est percentage of 

accidents, with over 72% of all accidents that occurred in CY2006.  Table 2 
provides a summary of accidents by operational category.  

 

igure 3.  Accidents an

tions 
 91 ope or larg

Type of Operations Number of Accidents % of Accidents 

Part 91 110 72% 

Part 135 17 11% 

Part 133 - External Load 10 7% 

Part 137 (Restricted - Ag Ops) 6 4% 

Public Use 8 5% 

Non US Operation 1 1% 

Table 2.  Accidents by Operation 
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Aircraft Damage 
The majority of aircraft, 131 (86%), were substantially damaged. Of the 

remaining, 20 (13%) were destroyed, and one (1%) had no damage.  Figure 4 
depicts the categories of helicopter damage. 
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Figure 4.  Helicopter Damage 

ategories were nearly identical to the 
Y2001 analysis.  The majority of CY2006 accidents occurred during 

Personal/Private Flying (34 accidents, 22%) and Instructional/Training (28 
accidents, 18%) as shown in Figure 5. These percentages were comparable to 
CY2001.  These two categories of operation comprised the highest percentage of 
accidents in CY2000, CY2001 and CY2006. 
 

Engine Configuration 
Of the 152 helicopters in the accident group, 70 (46%) were reciprocating 

engine helicopters, 67 (44%) were single-turbine helicopters, and 15 (10%) were 
twin-turbine. 

Number of Accidents by Primary Operation 
The relative percentages for the top two c
C
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Figure 5.   Number of Accidents by Primary Operation 

Phase of Flight 
The accidents occurred predominately in four phases of flight.  The 

maneuvering phase had 43 accidents (28%), landing phase had 35 accidents 
(23%), en route phase had 29 accidents (19%), and takeoff phase had 26 accidents 
(17%).  (It should be noted that accidents were not identified in the “hovering” 
phase as that term was not identified as a flight phase in the ICAO common 
taxonomy; JHSAT analyses however identified 21 accidents (14%) as having 
occurred in the hovering phase. Those accidents were listed below in the phases 
involved before the aircraft entered the hover phase.)  Figure 6 depicts the 
number of accidents by the ICAO-defined phase of flight. 
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Figure 6.  Phase of Flight vs. Accident Count 

Lighting Conditions 
Most accidents occurred during daylight hours in Visual Meteorological 

Conditions (VMC), as shown in Figure 7. 
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PILOT/ACCIDENT CS 

Pilot Experien
Pilot experience was generally high, wi

mean helicopter time of 3,723 hours, and mean make/model time of 1,451 hours. 
For the three categories of primary operation that comprised the highest 
percentage of accidents, mean time in make/model was lower as compared to 
other categories of Table 3 sents the d  for mean hours 
of pilot experien

 

Figure 7.  A

DEMOGRAPHI

ce 
th a mean total time of 5,436 hours, 

primary operation.  . pre ata
ce.  

Mean Hours 

 

Primary Operation 

Total Hours Rotorcraft Hours Make/Model Hours 

Aerial Application 6822 2754 1249 

Aerial Observation 7744 5923 4338 

Air Tour/Sightseeing 8223 6644 3705 

Business 8541 8823 1204 

Commercial 5566 3463 1268 

ENG 6657 2676 1738 

HEMS 5622 5098 665 

External Load 7266 4927 775 

Firefighting 11147 9288 4564 

Instructional/Training 2798 1617 567 

Law Enforcement 2865 1961 323 

Logging 7440 7286 1101 

Offshore 12972 11839 3346 
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Personal/Private 2812 924 587 

Utilities/Patrol/Const. 11900 Not provided Not provided 

Table 3 c

The median flight time of pilots involve  in accidents showed results 
comparable to the mean flight time of pilots involved in accidents.  The three 
categories of primary operation that comprised the highest percentage of 
accidents had lower median pilot experience in make/model when compared to 
the other categories of primary operation.  Table 4 presents the data for median 
hours of pilot experience. 

 
 

.  Mean Pilot Flight Experien e 

d

Median Hours 

 

Primary Operation Total   Hours Rotorcraft Hours Make/Mo ours del H

Aerial Application 5470 3250 1105 

Aerial Observation 2029 6000 3000 

Air Tour/Sightseeing 3363 2100 898 

Business 8885 9053 859 

Commercial 3843 2862 1352 

ENG 1965 5950 2171 

HEMS 4991 4976 303 

External Load 8500 3176 905 

Firefighting 14000 8180 1500 

Instructional/Training 1436 884 525 

Law Enforcement 1619 1365 151 

Logging 4019 3858 897 

Offshore 12545 11070 1409 

Personal/Private 986 330 240 

Utilities/Patrol/Const. 11900 Not provided Not provided 

Table 4.  Median Pilot Flight Experience 

Injuries 
Most accidents 82 (54%) produced no injuries.  There were 32 accidents 

(21%) with minor injuries, 14 (9%) with serious injuries, and 24 accidents (16%) 
that resulted in fatal injuries.  (See Figure 8.) The percentages of no injury, minor 
injury, serious and fatal injury accidents were comparable to the CY2001 data 
analysis.   
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Of the 152 accidents in the dataset, 24 resulted in at least one fatality, as 
shown in Table 5.  Of the 152 accident helicopters, there were 350 people on 
board at the time of the accident with 41 fatalities (12%). 

 

Figure 8.  In  vs ue f O rrence

 None Minor Serious Fatal Total % Fatal 

Primary Operation       

Aerial Application 3 2 1 0 6 0% 

Aerial Observation 11 0 0 2 13 15% 

Air Tour/Sightseeing 5 2 3 0 10 0% 

Business 3 0 2 1 6 17% 

Commercial 2 2 1 3 8 38% 

ENG 0 3 0 0 3 0% 

HEMS 6 4 1 3 14 21% 

External Load 6 0 1 0 7 0% 

Firefighting 3 1 0 1 5 20% 

Instructional/Training 19 6 1 2 28 7% 

Law Enforcement 3 8 12 2 1 3% 

Logging 1 1 0 2 4 50% 

O 1 5 20% ffshore 1 3 0 

Personal/Private 19 6 2 7 34 21% 

Utilities 1 1 100% /Patrol/Const. 0 0 0 

Total 82 32 14 24 152 16% 

Table 5.  Distribution of Injury Level vs. Mission 

Percentage of occupants in each respective injury category of (see Table 6) 
was comparable to the CY2001 data analysis. 
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  None Minor Serious Fatal Total 

Number of Injuries 212 66 32 41 350 
CY2006 

Percentage of Injuries 60% 19% 9% 12%  

CY2001 Number of Injuries 218 74 33 48 373 

 Percentage of Injuries 58% 20% 9% 13%  

Table 6.  Helicopter Occupant Injuries 

INCOMPLETE DATA ISSUES (DATA) 

DEFINITION 
The JHSAT noted that most of the reports examined in more than three 

years of data analyses lacked digital or investigative data necessary determine 
the accident circumstances.  The result is a less than ideal identification of 
specific mitigations that would prevent similar accidents in the future. 
Incomplete data issues were identified in 80% of the CY2006 accident reports, 

 Issues primarily included: 1) information not 
availab

PS selections, as more than one DATA SPS were 
found in a single accident. The JHSAT identified three primary types of data 
issues in CY2006: information unavailable to the investigators was selected 78 
times (44%), needed information not included in the report 52 times (30%), and 
inadequate investigation 36 times (20%). In addition, an incomplete human 
factors investigation was selected nine times (5%), see Figure 9. These findings 
closely mirror the SPSs selected in CY2001: information unavailable to 
investigators in 69 accidents (50%), information missing in the investigation 
report in 49 accidents (35%), and other DATA SPSs accounting for the remaining 
21 accident reports (15%). 

identical to the CY2001 data.  Data
le to the investigator, 2) information missing because of incomplete 

accident investigation, 3) inadequate documentation of the accident 
circumstances. While incomplete data problems do not directly cause accidents, 
the lack of a definitive determination of accident causal factors may result in lost 
accident prevention opportunities, with the possibility of similar accidents 
occurring in the future as a result of this missing information. Lack of data at the 
operator level can lead to improper decision-making and missed opportunities to 
reduce operational risks.  

STANDARD PROBLEM STATEMENTS 
Lack of data in investigative reports was cited in the analysis of 122 

CY2006 accidents.  This lack of data influenced 80% of the total accidents, the 
same percentage cited in JHSAT analyses of CY2001 report. The 122 cases 
analyzed included 176 Level 3 S
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recorder

 
Figure 9.  CY2006 Data Issues as Standard Problem Statements 

INTERVENTIONS RECOMMENDATIONS  
In the JHSAT analysis of the CY2006 reports, Install Cockpit Recording 

Devices was recommended 88 times in response to the DATA SPSs, Figure 10.  
This intervention was recommended 98 times in CY2001 and 111 times in 
CY2000. This IR had the highest number of occurrences in all three years of 
analysis.  

The JHSAT encourages the installation of cockpit recording devices (flight 
parameter recorders, video recorders to capture audio and video data, or 
traditional recorders) enabling Flight Data Monitoring (FDM) by the aircraft 
owner or operator. Since the majority of accidents in all three years of analyzed 
data were directly attributed to an error of pilot judgment or action, a flight data-
monitoring device (FDM) would have provided unequivocal information to the 
owner/operator regarding how the aircraft was being operated.  With this 
additional information, the adequacy of the owner/operator standards and 
training program that pre-existed the event may be accomplished. The 
availability of FDM equipment to the accident investigator would potentially 
lead to a determination of what were the aircraft indications and how the pilot(s) 
responded to those indications as the event sequence was unfolding. Under both 
circumstances, the accurate documenting of the event root causes would enable 
future corrective actions to be possible. 
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Figure 10.  CY2006 Data Intervention Recommendation  

The second most frequently selected CY2006 Level 3 DATA intervention 
was to improve the quality and depth of the NTSB investigations.  The analysis 
determined 75 occurrences in CY2006 (81 in CY2001 and 19 in CY2000).  Six cases 
recommended further investigation of flight critical part failures.   

In 37 cases of the three-year dataset, the JHSAT recommended 
development and installation of Data Monitoring Devices, including Engine-
Monitoring Systems (EMS) to monitor the health of the engine, Health and Usage 
Monitoring Systems (HUMS) to detect impending part failures, or Helicopter 
Operations Monitoring Programs (HOMP) to monitor how the helicopter is 
being operated. Monitoring devices can identify part or system irregularities or 
improper operational trends, potentially averting an accident.  

Flight Data Monitoring is a broader term that allows the formal or 
informal proactive use of recorded data or image recordings from the aircraft to 
provide for flight operations monitoring and safety oversight. While the JHSAT 
has used different Intervention Recommendations to address how various 
cockpit recording devices might be most useful in identifying and reducing 
threats to flight safety (flight data monitoring and safety management), clearly 
the use of the recorded data through FDM-like programs has repeatedly been 
identified in the three years of JHSAT analyses.  More specifically, its 
recommendations have advocated installation of cockpit recording devices as a 
means of reducing the helicopter accident rate when accompanied with a 
legitimate FDM and Safety Management Systems (SMS). While not specifically 
designed for accident investigation, recording devices used for FDM and safety 
management would assist the investigator in understanding what initiated the 
accident and how an accident sequence progressed. 
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OCCURRENCE TYPE RELATIONSHIPS 
In CY2006, all occurrence categories and mission types contained DATA 

Issues. 

ACCIDENT INVESTIGATION QUALITY 
Lack of adequate depth of investigation, as noted in JHSAT review of 

NTSB accident investigation reports, has been a substantial impediment to the 
U.S. JHSAT accomplishing the desired level of detailed accident mitigation 
analysis. An understanding of why NTSB investigations show varying depths of 
investigation is provided both by the reports and by the NTSB accident 
identification numbering system. NTSB accident numbers are assigned, in part, 
by a perception of the required level of investigation, usually determined at the 
outset of the investigation. Accident numbers that include the letters “FA,” 
“GA,” or “MA” are “Field” investigations.  The MA code indicates a “Major” 
investigation that would typically be assigned to an NTSB investigation team, as 
a rule with assistance from NTSB Headquarters. In both the FA and GA 
investigations, an NTSB regional investigator travels to the site of the accident or 
to a location where a detailed analysis of the wreckage can be conducted. 
“Limited” investigations, identified by “LA”, are delegated to an FAA 
representative as the IIC at the accident scene.  In this investigation, an NTSB 
investigator is not an active participant in the hands on investigative process and 
therefore does not have direct access to investigative details potentially learned 
at the accident site.  Not all fatal accidents are field-investigated by the NTSB. 
FA, GA and MA dockets generally include supporting documents that are not 
found in LA dockets. FAA and other persons, through NTSB coordination or 
through telephone interviews, generally perform LA investigations. Limited 
investigation cases tend to have few supporting documents; most only include 
the NTSB Owner/Operator Accident Investigation Report form, which must be 
completed by the aircraft operator or pilot.  

In CY2001, the NTSB performed 27 Field and two Major helicopter 
accident investigations, which accounted for only 17% of the helicopter accidents 
occurring that year. The remaining 145 accidents (83%) received Limited 
investigations. In CY2006, the combined number of Field and Major 
investigations declined to 22 (14.5%), and NTSB completed 55 (29%) “Data 
Collection” (CA) accident reports. The NTSB began the practice of completing 
Data Collection reports (rather than Limited accident investigations) in CY2002. 
Table 7 shows the NTSB’s use of Data Collection reports increasing as a 
percentage of the overall accident investigations since 2002 (Note: 2010 accident 
reporting is through 2nd Quarter FY10).  
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2000 217 18 199 197 144 32 0 15 9 1 0 9 0 0 

2001 201 20 179 174 135 26 0 17 2 2 3 3 0 0 

2002 215 1 214  134 29 1 20 3 0 3 1 0 0 

2003 225 15 210  131 34 20 14 4 1 5  0 0 

2004 200 27 173  84 22 44 13 2 3 5  0 0 

2005 221 33 188  62 20 82 11 3 6 1  0 0 

2006 188 27 161 152 63 18 55 12 5 1 6  0 0 

2007 206 30 176  60 13 83 5 4 4 7  0 0 

2008 164 20 144  59 22 54 10 0 5 7  1 0 

2009 177 30 147  52 16 61 6 4 2 5  1  

2010 18 2 16  8 3 2 1 2      

Table 7.  Rotorcraft Accident Summary 
Note (1):  JHSAT analysis accomplished on CY2000, 2001 and 2006 
Note (2):  2010 includes First Quarter ONLY 
 
Data collection reports document accidents and determine probable cause 

solely based on information provided by the operator. In these cases, an NTSB 
investigation did not take place.  In 2006, the 54 Data Collection reports 
constituted 35.5% of all the helicopter accidents occurring in the United States. 
The US JHSAT found DATA problems in 50 of these cases. The JHSAT found 
there were only four CA cases where the facts were clear enough that further 
investigation was unnecessary. The JHSAT found three substantial problems 
with these case reports:  

1. the NTSB relies on the Operator to reveal enough information to support a 
“probable cause” determination; therefore, there is no further attempt to 
investigate to root cause 

2. if the Operator does not fully understand what went wrong, the NTSB 
probable cause is likely to be incorrect because NTSB relies on the 
Operator Report to determine causal factors 

3. limited information in CA report dockets restricts the ability to conduct 
further analysis, such as JHSAT 
The JHSAT review of 54 Data Collection dockets from CY2006 revealed 

that CA dockets rarely contained photos, witness statements, records of 
interview, documentation of the accident site, or aircraft systems test results of 
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any kind. Instead, the NTSB accepted the report (sometimes verbal report) of the 
pilot/operator and conducted no further investigation. The assumption of the 
NTSB was the pilot/operator was totally forthcoming, although conflicting 
evidence in the docket provides suspicion that an operator’s statement is 
inaccurate or misleading. Similarly, data collection reports frequently contained 
misleading information when an operator statement suggested conclusions that 
were not consistent with easily obtained evidence. An illustration from a case file 
was an NTSB conclusion based upon a pilot statement that he had insufficient 
power, under the circumstances, when weather data would have shown the 
accident could have been prevented by improved preflight preparation and 
consideration of the aircraft’s operational limitations.  A rudimentary 
investigation was accomplished by using Google Earth® showing the accident 
site at 4700 feet MSL therefore allowing performance data to be calculated. In 
another data collection report, the pilot suggested he had experienced dynamic 
rollover and the NTSB probable cause reflected that suggestion.  However, 
further examination of the report showed that the pilot experienced fuel 
exhaustion, entered autorotation, and was forced to land on unsuitable terrain. 
Subsequently, the helicopter rolled over during the crash, but “dynamic 
rollover” was not a factor in this accident. 

The JHSAT understands that the NTSB considers Limited (LA) and Data 
Collection (CA) reports to be a necessary means of carrying out its 
responsibilities with relatively low staffing and the need to complete 
investigative reports in a timely fashion. Nonetheless, the JHSAT finds the 
inadequate depth of the NTSB’s LA and CA, fall short of the NTSB mandate to 
improve safety. An example involved an accident on a first student solo after 33 
hours of instruction.  The CA report did not attempt to resolve the reason for the 
loss of control, why the student required 33 hours to solo, or whether the 
student’s instruction was adequate. In an effort to draw an improved conclusion, 
the JHSAT needed to know the experience of the CFI and a description of the 
student’s progress through the training curriculum. With this additional basic 
information it would subsequently lead to improved investigation. 

Some CA reports suggested or described part failures that precipitated 
accidents such as uncommanded yawing that led to a precautionary landing and 
accident or separation of a spark plug and helicoil from an engine cylinder that 
led to a power loss. Neither scenario was investigated to determine the root 
cause of the system component failure.  

Additionally, CA reports do not follow the NTSB standard opening 
paragraph as in all other aviation reports. Not following this fundamental 
guideline for the NTSB reporting frequently prevents the reader from learning 
fundamentals like the purpose of the intended flight and the basic elements of 
the History of Flight.  

The JHSAT efforts were handicapped by deficiencies in the both the 
Limited and Field investigation reports.  These deficiencies made it difficult for 
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the JHSAT to resolve events leading to the accident and to determine the 
corresponding interventions that could improve safety and reduce the accident 
rate. Details of these shortcomings are contained in the CY2001 JHSAT report. 
This report will not repeat those findings but hopes it is sufficient to note that it 
found most of the same problems in the NTSB Limited and Field investigations 
of the CY2006 accidents. It would be fair to say the reports continued to leave 
many questions unanswered and frequently did not determine what the pilot 
observed and how they responded to the events or circumstances that preceded 
the crash. Part failures were not pursued to a root cause in too many accidents 
where Part Failure was cited as the either a probable cause or a contributing 
factor in the accident. Company standards or SOP, or mission-related training 
were almost never documented. When two pilots were present, frequently a 
statement or record of interview was present from only one of the pilots. The 
reports provided little documentation of the accident site except when field 
investigations were conducted.  

The JHSAT used its collective experience to gain as much as possible from 
the accident dockets and frequently conducted independent research to try to 
resolve issues or findings that went beyond the investigation report. The JHSAT 
believes it should not be necessary for the reader or analyst to speculate as to a 
sequence of events or how the accident might have been prevented after reading 
the accident report, but such professional conjecture was necessary in many 
instances. The JHSAT concluded that many of the reports it examined 
accomplish almost nothing to fulfill the NTSB mandate to improve safety. 
Improvements in investigation and reporting are needed to allow safety 
improvement to occur.  

The JHSAT is encouraged by statements made by NTSB indicating a 
willingness and desire to improve its helicopter accident investigations. A recent 
presentation by NTSB Chairman Hersman to the International Society of Air 
Safety Investigators on April 29, 2010 describes that commitment:  

 
“We have responded to requests from the co-chairs of IHST to gather 
more information in our helicopter accident investigations. After several 
years of encouraging regional investigators to use an enhanced checklist if 
they chose, [we] have now made it mandatory, and more organizational 
information will be collected in our investigations. “ 

CONCLUSIONS 
The JHSAT suggests the NTSB approach accident investigation from the 

perspective of accident prevention. NTSB investigations should go to the depth 
necessary to justify accident prevention recommendations. They should 
routinely review the safety data and make safety recommendations that would 
reduce the risk of all accident scenarios.   There is a perception that the focus is 
on high visibility accidents and not on overall proactive accident investigation.  
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In order to prevent future accidents, the root causes of all accidents should be 
determined.  

If a thorough investigation is carried out and findings are well reported, 
both the investigation authority and accident analysis teams like the JHSAT can 
conduct a more thorough in-depth analysis.  Improved investigations will 
ultimately improve safety.  Specific and relevant safety documentation will 
justify safety improvements and enhance safety education.  The resulting 
enhanced accident safety data may potentially improve the quality and focus of 
flight training which has been noted as an area for improvement in the past three 
JHSAT reports.  

In many cases, information available to investigators following an 
accident is limited because the exact sequence of events cannot be determined. 
After more than three years of analysis, the US JHSAT is convinced that the 
installation of a cockpit imaging or recording device is essential. Investigators 
will have an improved chance of determining what happened in the accident 
sequence.  Such devices would also allow an instructor, following a practice 
maneuver to replay the sequence of events to determine whether training 
standards were met. The lack of cockpit recording devices either handicaps or 
limits company oversight of flight operations and post-mishap investigations.  
Both factors make it difficult to determine how to prevent future accidents.  

RECOMMENDATIONS 
1. NTSB should improve its helicopter accident investigations by: 

a. ensuring that investigation reports (including “data collection” reports) 
provide sufficient documentation to allow identification of a means to 
prevent such accidents in the future 

b. identifying the FAR Part by which the flight was to be operated and 
whether the operator trained and operated to those standards 

c. pursuing the cause of suspected component failures through teardown 
analysis and research of maintenance history to establish the root cause of 
any suspected system component failures 

d. probing more deeply into underlying factors, including human factors 
e. performing more on-site investigations to ensure adequate onsite 

examination and component testing is accomplished and documented 
f. if the on-site investigation will be conducted by agencies other than the 

NTSB, ensuring that an appropriate investigation checklist is used by the 
investigator 

g. ensuring that Limited investigations are sufficiently documented to 
establish root cause 

h. use “Data Collection” reports only when causal factors are positively 
determined by the operator report 

i. using a standard report format for all accident reports 
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2. Consider the use of DA reports for those accidents that involve FAA IIC and 
allow the FAA to complete the reports and submit to the NTSB for the 
approval of the Probable Cause determination.  The use of the DA report 
would provide the FAA with the complete authority for the report writing 
and ensure that the appropriate level of investigation details are included in 
the docket.  

3. Install cockpit audio and video recording devices in all helicopters where a 
capability for their installation currently exists. 

4. Implement Flight Data Monitoring as a means of providing better operator 
flight operations oversight of normal flight operations and tools needed for 
accident and incident investigations. 

SPS VS. IR PAIRS 

DEFINITION 
This section examines the use of Standard Problem Statements (SPSs) and 

the Intervention Recommendations (IRs) in the analysis of the 152 accidents for 
CY2006.  The CY2006 analysis was completed by building upon the experience 
gained during the analysis of the data from CYs 2000 and 2001.  The JHSAT 
analysis of the CY2000 helicopter accidents created a taxonomy to describe 
helicopter accident causes.  This taxonomy consisted of 365 Standard Problem 
Statements (SPS) in 14 groups and 59 subgroups.  During the CY2001 analysis the 
JHSAT developed a similar taxonomy for the Intervention Recommendations 
(IR).  This taxonomy consists of 329 Interventions Recommendations divided into 
eight groups and 35 subgroups.  In the CY2001 analysis, each accident was also 
grouped into up to four Occurrence Categories to provide a method for a more 
detailed analysis.  In the CY2006 analysis, the Occurrence Categories were 
matched to each individual SPS-Intervention pair instead of by accident.  This 
added level of detail ensured SPS-Intervention analysis in only the relevant 
Occurrence Categories.  

The number of SPSs or IRs assigned to each accident was not limited and 
was based solely on problems that could be identified from the NTSB accident 
docket.  The tables presented in this section reflect the number of times the 
analysis team used an SPS or Intervention in the CY2006 analysis, in addition to 
the number of accidents in which the team listed an SPS or Intervention at least 
once.  The team used each Level 3 (detailed) SPS or Intervention only once per 
accident, but when the data is analyzed at the Levels 1 and 2, duplicates may 
exist.  The Count of Usage column identifies the total number of uses and the 
Count of Accidents column eliminates these duplicates by accident.  The table 
entries are shown in descending order of usage by accident. 
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The CY2006 analysis assigned 880 Occurrence Category – SPS – 
Intervention trios.  It is important to note that 67 of these IRs consisted of the IR 
“No Recommendation.”  Some of these are for Event Counters, i.e. “Autorotation 
– Forced” while others detail a situation where there was not a realistic 
mitigation.  If an existing SPS or IR could not describe an accident cause or 
intervention, the subgroup closest to it was chosen with an “Other” designation 
and a comment describing the specific problem or recommendation.   

CHARACTERISTICS 
Some of the Standard Problem Statements and Intervention 

Recommendations are not accident causal factors.  However, they provide 
valuable data on how the investigation system could be improved.  For example, 
the improved data monitoring and investigations recommendations detail what 
missing information was needed to properly complete the analysis.  Data Issues, 
as well as the Intervention “No Recommendation,” will be included in tables (in 
italicized print) for completeness, but will not be discussed in this section of the 
report.   

Initially, we will discuss SPSs and IRs separately.  Later in this section, we 
will examine and discuss Problem-Intervention pairs as well.  The discussion of 
SPSs and IRs starts by listing the number of times we used the top-level, most 
general SPS groups and IR categories.  The second level tables list the top 10 
most frequent SPS and IR sub-categories.  This second level examination shows 
the number of usages, the number of accidents that had the statement mentioned 
at least once, and the percentage of total accidents.  The third and final level of 
examination uses the detailed Standard Problem Statements and Intervention 
Recommendations.  The tables in this section will address the 20 most frequent 
statements.  Since each Level 3 SPS or IR should only be used once per accident, 
the number of usages and the number of accidents, where each was used is equal 
at this level, unlike in Level 1 or 2.  A complete list of SPSs and IRs for each level 
is presented in the Appendix. 

STANDARD PROBLEM STATEMENTS 
Table 8 presents the CY2006 Problem Statements for all 14 Level 1 groups 

in descending order of total SPS usage.  The accident column shows how many 
accidents had at least one SPS listed from each of the groups.  As an example, 
SPSs that were within the “Pilot Judgment & Actions” (PJ&A) group were used 
in 140 of the 152 accidents analyzed.  There were accidents that had more than 
one PJ&A Problem Statement, as indicated in the 299 usages.  The SPS, Pilot 
Judgment and Actions, dominated the problems, appearing in over 92% of the 
accidents analyzed. 
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SPS Group (Level 1) Count of Usage Count of Accidents % of Accidents 

Pilot Judgment & Actions 299 140 92.1% 

Data issues 176 122 80.3% 

Safety Management 81 56 36.8% 

Pilot Situation Awareness 67 50 32.9% 

Ground Duties 58 50 32.9% 

System Component Failure 51 46 30.3% 

Mission Risk 32 28 18.4% 

Maintenance 44 25 16.4% 

Post-crash survival 27 20 13.2% 

Regulatory 14 12 7.9% 

Communications 11 11 7.2% 

Safety Systems and Equipment 9 9 5.9% 

Infrastructure 7 7 4.6% 

Personnel - Non Crew 4 4 2.6% 

Table 8.  Level 1 Standard Problem Statements by Accident 

The dominance of Pilot Judgment & Actions (92% of accidents) category is 
similar to the conclusion found in previous years.  The pilot’s judgment is 
sometimes the initiating event in the accident sequence, other times an incorrect 
judgment is made in reaction to situation or problem encountered during the 
flight.  Either way, improving the pilot’s judgment and ability to handle 
problems is the most effective way to improve helicopter safety.  The pilot is the 
one factor that can legitimately change the outcome of a sequence of events; 
therefore, the most important area for change. 

The second place SPS category of Safety Management (36% of accidents) 
highlights the need to address organizational and culture issues.  Improvement 
in this area will not only reduce accidents, but also provide improvements in 
operations that currently have a safe accident record. 

Pilot Situational Awareness is the third most used SPS category (32%).  
The problems in this area tended to be related to problems with Pilot’s Judgment 
and Action.  

Table 9 presents the top-10 second-level SPSs.  Inadequate Information in 
Report was the most prevalent Level 2 SPS used; however, since data issues are 
not causal factors they are addressed in the INCOMPLETE DATA ISSUES section.  
The top nine causal Level 2 problems accounts for 441 uses and represent 148 
(97%) of the 152 CY2006 accidents.   

Even at Level 2, some issues have a very high occurrence rate, appearing 
in more than 35% of the accidents: Landing Procedures (46.7%), Procedure 
Implementation (42.1%) and Human Factors – Pilot Decision (35.5%).  Flight 
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Profile (24.3%), Mission Planning (23.0%), and External Environment Awareness 
(22.4%) contribute in over a fifth of the accidents.   

The top 20 Level 3 Standard Problem Statements are listed in Table 10.  
These 20 items account for 447 SPSs and are used in 150 accidents (98%).  The 
detailed Level 3 SPSs are presented with their associated second and top-level 
group names.  Three of the top 20 are Data Issues.  These issues are analyzed in a 
separate section.  In addition to data issues and causal factor SPSs, two SPSs were 
used to identify a phase of flight critical to accidents.  These are “Autorotation – 
Forced” and “Autorotation – Practice.”  

 

SPS Subgroup (Level 2) SPS Group (Level 1) 
Count of 

Usage 

Count of 

Accidents 

% of 

Accidents 

Inadequate Information  in Report Data Issues 176 122 80.3% 

Landing Procedures 
Pilot Judgment & 

Actions 
84 71 46.7% 

Procedure Implementation 
Pilot Judgment & 

Actions 
77 64 42.1% 

Human Factors - Pilot's Decision 
Pilot Judgment & 

Actions 
70 54 35.5% 

Flight Profile 
Pilot Judgment & 

Actions 
37 37 24.3% 

Mission Planning Ground Duties 40 35 23.0% 

External Environment Awareness 
Pilot Situation 

Awareness 
42 34 22.4% 

Performance of Maintenance Duties Maintenance 25 22 14.5% 

System Component Failure - 
Powerplant 

System Component 
Failure 

25 21 13.8% 

System Component Failure - Aircraft 
System Component 

Failure 
20 20 13.2% 

Table 9.  Level 2 Standard Problem Statements by Accidents 

Autorotations are not necessarily a causal factor, but identifying these 
cases allowed the JHSAT to identify which accidents were associated with 
autorotations, and possibly adjust Intervention Recommendations. The frequent 
involvement of autorotations while executing an Emergency Procedure, and the 
pilot’s inability to perform this maneuver successfully, results in “another 
helicopter accident.” 

In addition to “Data” issues and autorotation counters, the third most 
common SPS was the pilot’s poor decision-making.  Most notably, pilots 
disregard cues (25), select inappropriate landing sites (20), misjudged weather 
risks (13), made other generally poor decisions (12), or misjudged their own 
abilities (10).  The data also indicated that pilots had trouble with the physical 
aspects of flying, including poor flight control handling (23), poor energy/power 
management (21), misjudging aircraft position in relation to hazards (18), and 
flying unsafe altitude profiles (13).  Problems also arose due to pilots’ lack of 
experience in make & model (15) and the instructors’ inability to prevent 
students from causing an accident (13).  Non-pilot related problems included 
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improper maintenance (18), mission risks (13), inadequate management 
oversight (11), and engine problems (11). 

 

Standard Problem Statement 

SPS Subgroup (Level 3) 

SPS Subgroup 

(Level 2) 

SPS Group 

(Level 1) 

Count of 

Accidents 

% of 

Accidents 

Information unavailable to investigators 
Inadequate 

Information in Report 
Data Issues 78 51.3% 

Information missing/incomplete in report 
Inadequate 

Information in Report 
Data Issues 52 34.2% 

Autorotation – Forced Landing Procedures 
Pilot Judgment & 

Actions 
38 25.0% 

Inadequate Investigation 
Inadequate 

Information in Report 
Data issues 36 23.7% 

Disregarded cues that should have led to 
termination of current course of action or 

maneuver 

Human Factors - Pilot 
Decision 

Pilot Judgment & 
Actions 

25 16.4% 

Pilot control/handling deficiencies 
Procedure 

Implementation 
Pilot Judgment & 

Actions 
23 15.1% 

Inappropriate Energy/power management 
Procedure 

Implementation 
Pilot Judgment & 

Actions 
21 13.8% 

Selection of inappropriate landing site Landing Procedures 
Pilot Judgment & 

Actions 
20 13.2% 

Aircraft position and hazards 
External Environment 

Awareness 
Pilot Situation 

Awareness 
18 11.8% 

Failure to perform proper maintenance 
procedure 

Performance of 
Maintenance Duties 

Maintenance 16 10.5% 

Autorotation – Practice Landing Procedures 
Pilot Judgment & 

Actions 
14 9.2% 

Inadequate consideration of weather/wind Mission Planning Ground Duties 13 8.6% 

Engine Component Failure 
System Component 
Failure - Powerplant 

System 
Component 

Failure 
13 8.6% 

Pilot’s flight profile unsafe – Altitude Flight Profile 
Pilot Judgment & 

Actions 
13 8.6% 

Pilot Decision-making 
Human Factors - Pilot 

Decision 
Pilot Judgment & 

Actions 
12 7.9% 

Inadequate and untimely CFI action to 
correct student action 

Crew Resource 
Management 

Pilot Judgment & 
Actions 

12 7.9% 

Pilot improper action due to misdiagnosis 
Procedure 

Implementation 
Pilot Judgment & 

Actions 
11 7.2% 

Mission requires low/slow flight Pilot Intensive Mission Risk 11 7.2% 

Management policies/oversight inadequate Management 
Safety 

Management 
11 7.2% 

Pilot misjudged own limitations/capabilities 
Human Factors - Pilot 

Decision 
Pilot Judgment & 

Actions 
10 6.6% 

Table 10.  Level 3 Standard Problem Statements by Accidents 

INTERVENTION RECOMMENDATIONS 
After the JHSAT established the SPSs for each accident, they then made 

Intervention Recommendations (IRs) which, had they been implemented, would 
likely have neutralized the SPS and consequently prevented or mitigated the 
accident.   

Table 11 presents CY2006 data for all eight Level 1 categories in 
descending order of total IRs for each category.  The Count of Accidents column 
shows how many accidents had at least one Intervention listed for each of the 
categories.  As an example, an IR that is part of the “Training/Instructional” 
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category was used in 123 of the 152 (80.9%) accidents analyzed.  However, some 
accidents used a “Training/Instructional” IR more than once, resulting in 273 IRs 
for this category. The data in this table reflect the 880 IRs for all 152 accidents. 

 

Intervention Recommendation (Level 1) Count of Usage Count of Accidents % of Accidents 

Training/Instructional 273 123 80.9% 

Data/Information 184 123 80.9% 

Safety Management 192 104 68.4% 

No Recommendation 67 50 32.9% 

Systems and Equipment 57 45 29.6% 

Regulatory 36 31 20.4% 

Maintenance 58 28 18.4% 

Infrastructure 13 12 7.9% 

Table 11.  Level 1 IRs Categories by Accidents 

Taken together, the “Training/Instructional” and the “Safety 
Management” categories amounted to more than half of all IRs.  Theoretically, if 
all of the Training/Instructional IRs had been successfully implemented, 80% of 
the accidents for CY2006 could have been prevented.  Similarly, 68% of the 
accidents could have been prevented if the Safety Management IRs had been 
successfully implemented.   Obviously, 100% effectiveness is rarely possible, but 
improving pilot skills, whether physical or mental, can have a dramatic effect on 
the number of accidents.  Implementing the Safety Management IRs by 
providing training, oversight and risk assessment tools can also have substantial 
effects on reducing accidents.   

The following tables provide more detail into the Level 2 breakdowns and 
the Level 3 Intervention Recommendations. Table 12 presents the list of the top 
10 subgroup (Level 2) IRs.  The “Data/ Information” and “No Recommendation” 
categories are shown for reference only.  As stated previously, Data/Information 
issues are not causal factors in the accidents, nor can additional information 
provided “after-the-fact” prevent those accidents.  The “No Recommendation” 
category was used primarily with SPSs that identified mission characteristics and 
events that did not require interventions.  This list by subcategory accounts for 
601 usages.  Of the 152 CY2006 accidents, 149 (98%) are represented by these 10 
intervention sub-categories.   

 
IR Subgroup (Level 2) IR Group (Level 1) Count of Usage Count of Accidents % of Accidents 

Recorder Data/Information 90 90 59.2% 

Investigation Data/Information 90 87 57.2% 

Safety Training Training/Instructional 81 65 42.8% 
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Advanced Maneuver Training Training/Instructional 57 52 34.2% 

No Recommendation No Recommendation 67 50 32.9% 

Risk Assessment/Management Safety Management 54 48 31.6% 

Basic Training Training/Instructional 50 42 27.6% 

SOP – Operations (Ops) Pilot Safety Management 42 38 25.0% 

Flight Ops Management Safety Management 42 36 23.7% 

Mission Specific Training/Instructional 28 23 15.1% 

Table 12.  IR Level 2 by Accidents 

The top 20 Level 3 IRs are listed in Table 13.  These 464 intervention 
recommendations represent 150 of the total 154 accidents.   

 

Intervention Statement IR Subgroup (Level 2) IR  (Level 1) 
Count of 

Accidents 

% of 

Accidents 

Install cockpit recording devices Recorder Data/Information 88 57.9% 

Improve quality and depth of NTSB 
investigation and reporting 

Investigation Data/Information 76 50.0% 

No Recommendation No Recommendation 
No 

Recommendation 
50 32.9% 

Training emphasis for maintaining 
awareness of cues critical to safe 

flight 
Safety Training 

Training/ 
Instructional 

26 17.1% 

Autorotation Training Program 
Advanced Maneuver 

Training 
Training/  

Instructional 
21 13.8% 

Follow ICA procedures with 
confirmation of compliance 

Instructions for Continued 
Airworthiness (ICA) 

Maintenance 18 11.8% 

In-flight Power/ Energy 
Management Training 

Basic Training 
Training/ 

Instructional 
17 11.2% 

ADM training Safety Training 
Training/ 

Instructional 
16 10.5% 

Mission Specific Risk Management 
Program 

Risk Assessment/  
Management 

Safety 
Management 

16 10.5% 

Establish mission specific SOP and 
flight ops oversight program 

Flight ops management 
Safety 

Management 
15 9.9% 

Recommend enforcement action - 
certificate suspension/ revocation 

Disciplinary Action Regulatory 15 9.9% 

CFI judgment and decision-making 
training to follow student more 

closely 
CFI Training 

Training/ 
Instructional 

14 9.2% 

Use Operational Risk Management 
Program (Inflight) 

Risk Assessment/  
Management 

Safety 
Management 

13 8.6% 

Better Mx QA oversight to ensure 
adherence to the ICA/ Manual 

QA Maintenance 13 8.6% 

Emergency Procedures Training 
Advanced Maneuver 

Training 
Training/ 

Instructional 
13 8.6% 

Enhanced Aircraft Performance & 
Limitations Training 

Basic Training 
Training/ 

Instructional 
11 7.2% 

Improved supervisory and 
operational oversight 

Flight ops management 
Safety 

Management 
11 7.2% 

Install proximity detection system 
Situational Awareness 

Enhancers 
Systems and 
Equipment 

11 7.2% 

Training and recognition on suitable 
landing site selection 

SOP - Ops Pilot 
Safety 

Management 
10 6.6% 

Establish/ Improve Company Risk 
Management Program 

Risk Assessment/  
Management 

Safety 
Management 

10 6.6% 

Table 13.  IR Level 3 by Accidents 
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When the SPSs are compared to the IRs, the most prominent pairing is of 
the “Pilot Judgment and Actions” SPS to “Training/Instructional” IR.  This 
amounts to 173 recommendations, as shown in Table 14.  
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Pilot Judgment & Actions 1   34 14 71 6 173 299 

Data Issues 176        176 

Safety Management 2 2 1 1 3 45 3 24 81 

Pilot situation awareness    3 2 11 16 35 67 

Ground Duties  2 1   35  20 58 

System Component Failure 4  20 12 1 3 8 3 51 

Maintenance   36  3 3 2  44 

Mission Risk    6  15 2 9 32 

Post-crash survival  1  11 1 2 11 1 27 

Regulatory  1   12   1 14 

Communications  1    4  6 11 

Safety Systems and Equipment       9  9 

Infrastructure 1 5    1   7 

Personnel – Non-Crew  1    2  1 4 

Total: SPS Level 1 184 13 58 67 36 192 57 273 880 

Table 14  SPS by IR 

The next two tables detail the relationships of SPSs to IRs and depict the 
number of Level 2 (subcategory) pairings found in the CY2006 data. Table 13 
shows the Pilot Judgment & Actions Level 2 SPS against the Level 2 
Training/Instructional IRs.  The most frequently used IR is “Advanced 
Maneuver” training (51) - primarily to counter the SPSs of Procedure 
Implementation (25) and Inadequate Landing Procedures (20). 

Safety Training (41) is the second most frequent Intervention 
Recommendation.  This IR was assigned to mitigate problems with Human 
Factors-Pilot Decision (19), and Procedure Implementation (9).   
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Procedure Implementation 25 22 4 8 2 9 70 

Landing Procedures 20 2 4  1 6 33 

Human Factors - Pilot's Decision 3 3 4 1 5 19 35 

Crew Resource Management   13   1 14 

Flight Profile 2 4 2  3 1 12 

Human Factors - Pilot/Aircraft Interface 1    3 5 9 

Total: Pilot Judgment & Action 51 31 27 9 14 41 173 

Table 15.  PJ&A SPS vs. Training/ Instructional IR 

 The second most frequent SPS-IR pairing was Pilot Judgment and Action 
– Safety Management as shown in Table 12.  This pairing occurred one-third less 
frequently than the Pilot Judgment & Actions – Training/Instructional pairing.   

 Table 16 shows the Level 2 subcategory pairs between the Pilot Judgment 
& Actions SPSs and the Safety Management IRs (71). The Risk 
Assessment/Management IRs are the most common subcategory (20) with 
almost half assigned to mitigate Flight Profile (8), and more than a third to 
Human Factor – Pilot Decision (6).  SOP – Ops Pilot (18) is the second most 
common IR with two-thirds of them associated with Landing Procedures (12).   
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Flight Profile 8 9 1 1 1 2 1 23 

Human Factors - Pilot Decision 6 7    5 2 20 
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Landing Procedures  2    4 12 18 

Human Factors - Pilot/Aircraft Interface 1 1 1    3 6 

Procedure Implementation 2 1   1   4 

Total: Pilot Judgment and Action  17 20 2 1 2 11 18 71 

Table 16.  PJ&A SPSs vs. Safety Management IRs. 

From the IR Level 2 categories, the JHSAT further categorized the data 
into Intervention Statements.  Table 17 shows the Top 10 Intervention Statements 
for CY2006.  The two most recommended intervention statements reinforce the 
need for emphasis on training. The third most recommended IR highlights Safety 
Management Systems should incorporate the complete operation and not focus 
solely on the pilots.   

 
Intervention Statement Count 

Training emphasis for maintaining awareness of cues critical to safe flight 26 

Autorotation Training Program 21 

Follow ICA procedures with confirmation of compliance 18 

Inflight Power/Energy Management Training 17 

Mission Specific Risk Management Program 16 

ADM training 16 

Recommend enforcement action - certificate suspension/revocation 15 

Establish mission specific SOP and flight ops oversight program 15 

CFI judgment and decision-making training to follow student more closely 14 

Emergency Procedures Training 13 

Table 17.  Top 10 IRs for CY2006 

CY2006 COMPARED TO CY2000 & CY2001 ANALYSIS DATA 
Figure 11 shows a visual comparison of the CY2006 Level 1 Standard 

Problem Statement categories and those from CY2000 and CY2001.  This data is 
expressed in the percentage of accidents using an SPS in each category.  This 
method is used to normalize the data across the datasets.  This chart highlights 
the fact that Pilot Judgment & Actions and Data Issues are consistently the 
largest problem faced.  The data is very consistent between all three years except 
slight variations in Mission Risk and Pilot Situational Awareness.  However, 
even these categories varied less than 10%.   
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Figure 11.  SPS Comparison by Year 

 

CONCLUSIONS 
The Pilot Judgment & Actions SPS is the most used Level 1 SPS; the 

second most used is Safety Management, with Pilot Situational Awareness third.  
These three categories amount to nearly a third of all SPSs used.  The top three 
Level 1 Intervention Recommendations account for over 60% of all IRs and are 
listed in the following order: Training and Instructional, Safety Management, 
and Systems and Equipment.  Improving the pilot’s mental skills for decision-
making and risk analysis could have a positive impact by reducing the number 
of accidents.   

RECOMMENDATIONS 
1. Increased training of pilot judgment and actions and decision-making 

skills.  This training should be broad-based and start with the basic 
ground school and be reinforced throughout pilots’ careers. 

2. Improved oversight of pilots and operations by management is also 
highlighted by this analysis.  This oversight can be obtained by using 
some variation of a formal integrated Safety Management System (SMS).   

38 



CY2006 ANALYSIS METHODOLOGY 

OCCURRENCE TYPE ANALYSIS 
In the CY2000 report, the JHSAT analyzed the accident data by helicopter 

mission type. While this yielded valuable information, in retrospect most of the 
recommendations formed were not specific to any particular mission, but rather 
applied to the helicopter fleet in general.  This proved problematic in prioritizing 
safety enhancements.  The Joint Helicopter Implementation Team (JHSIT) 
wanted to know how the accidents were occurring so that a more effective 
implementation priority plan could be developed.  In response to this request 
from the JHSIT, the JHSAT studied several methods to analyze the CY2001 
accident data differently.  The CY2006 report continues with the Occurrence 
format as used in CY2001.  

The CAST ICAO Common Taxonomy Terms (CICTT) provided an 
accepted means of categorization, but the CICTT was written exclusively for 
transport category aircraft.  Coordination between the JHSAT and the European 
Helicopter Safety Analysis Team (EHEST) provided a possible solution.  

The EHEST proposed an amendment to the CICTT to incorporate 
Helicopter operations.  Their proposal was shared with the U.S. - JHSAT for 
consideration. The   U.S. - JHSAT attempted to categorize the “Occurrences” in 
accordance with the EHEST proposal, but due to operational differences, elected 
to modify the proposed list.   Table 18 details the Occurrence Types used by the 
U.S. - JHSAT.   

Although the Occurrence Type Analysis was a change to the JHSAT 
analysis method, the U.S. - JHSAT felt future analysis teams could continually 
improve the Occurrence list.  

Concurrently, the CICTT team approved EHEST’s proposal to modify the 
CICTT to incorporate helicopter operations.  An International team, co-chaired 
by an EHEST member, was formed to finalize the proposal.  A JHSAT member 
also served on this team. 
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Occurrence 

Code 

Occurrence 

Category 
Description 

ADRM Aerodrome Heliport/airport (H), Platform (P), Fixed helipad (F), Mobil helipad (M) 

LZ Landing Zone Off-airport landing site - prepared (P), unprepared (U) 

RAMP Ramp 

Ground handling (preflight preparation of aircraft, servicing, boarding, deboarding, 

rotorwash, doors/latches not secured, rotor contact to persons; excludes external 

loads) 

AMAN Abrupt Maneuver Abnormal maneuver (includes abrupt, evasive maneuver) 

AUTO Autorotation Emergency/forced (AUTO-E), Practice (AUTO-P) 

FUEL Fuel 
Fuel related (wrong fuel, contamination, mismanagement, starvation, exhaustion, 

carburetor ice) 

EXTL External Load 
Includes load/cable contact, cable into rotor, load dropped, static ground contact, 

human cargo, ground crew factors 

SCF 
System/Component 

Failure 

Failure or malfunction of system or component: Engine (E), Helicopter - non-

powerplant (H), Special Mission Equipment (M), Unconfirmed/perceived (U) 

ARC 
Abnormal Runway 

Contact 

Landings that result in collapsed or spread gear, rotor contact to airframe, or tail 

boom damage. Not limited to "runway" contact 

CFIT 
Controlled Flight into 

Terrain 

Unintended contact with ground or water (typically en route or in approach or 

departure flight phases) 

DITCH Ditching 
Intended landing in water during or after emergency with intent to abandon 

helicopter 

FIRE Fire Non-impact(NI), Post impact (POST) 

LOC Loss of Control 

Dynamic Rollover (DR), Emergency Procedures (EP), Exceeded operating limits 

(OL), Interference with controls (INT), Loss of TR authority (LTE), Performance 

Management (PM), Tie-downs/hoses (TD), Settling with Power (SP), Unknown 

reasons (Unk) 

STRIKE 
Object Strike 

(OBJ-H) 

Object strike (wire, tree, antenna, etc) while in other than the Take-off/Landing 

Phase or Low Altitude Mission operations 

 HTOL Object strike while in the TO/L phase 

 LALT-M 
Object strike while in Low altitude missions or accident caused by having too little 

altitude to recover due to the mission 

VIS Visibility 
Reduced visibility White-Out/Brown-Out (W/B), windscreen (WS), fog/glare (FG), 

flat light (FL), glassy water (GW), Night/Darkness (N) Inadvertent IMC (IIMC), 

Ice Icing 
Icing (snow/ice on ground or inflight, includes rotor and windshield ice; and inlet 

ice leading to loss of power). Not carb ice (see fuel). 

WSTRW Thunderstorm Windshear/thunderstorm 

Unk/Oth Other/Unk  

Table 18.  JHSAT Occurrence Type Descriptions 
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Table 19 shows the breakdown of the Occurrence Types assigned during the 
CY2006 analysis.  Some occurrences had sub-categories (see accident occurrence 
analyses sections for illustrations). 

 
Occurrence Category #  of Accidents % of CY2006 Accidents 

LOC - Loss of Control 59 38.8% 

AUTO - Autorotation 55 36.2% 

SCF - System Component Failure 43 28.3% 

STRIKE 28 18.4% 

VIS - Visibility 17 11.2% 

LZ - Landing Zone 15 9.9% 

UNK - Unknown/Other 14 9.2% 

FIRE 12 7.9% 

FUEL 8 5.3% 

EXTL - External Load 9 5.9% 

CFIT - Controlled Flight into Terrain 6 3.9% 

AMAN - Abrupt Maneuver 6 3.9% 

ADRM - Airport 5 3.3% 

DITCH - Ditching 4 2.6% 

ARC - Abnormal Runway Contact 2 1.3% 

ICE – Icing 1 0.7% 

RAMP 1 0.7% 

Table 19.  CY2006 Occurrence Type Analysis 

AUTOROTATIONS 

DEFINITION 
An autorotation is a descending maneuver in which the engine is 

disengaged from the main rotor system, and the rotor blades are driven solely by 
the upward flow of air through the rotor. The freewheeling unit is a clutch 
mechanism that disengages when the engine rpm is less than the rotor rpm. If 
the engine loses power, the freewheeling unit automatically disengages the 
engine from the main rotor allowing the main rotor to rotate freely. 

The most common reason for an autorotation is an engine power loss, but 
an autorotation can also be performed in the event of a complete tail rotor failure, 
since there is virtually no torque produced in an autorotation. If altitude permits, 
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an autorotation is also prescribed to recover from settling with power. For 
analysis purposes, autorotations were divided into two categories—
emergency/forced (AUTO-E) and practice autorotations (AUTO-P). 

The JHSAT analyzed autorotation accidents differently in the CY2000 
analysis and report. In the CY2000 report, the team considered autorotations as 
maneuvers from differing phases of flight. The CY2001 and CY2006 data analysis 
made judgments regarding the documented flight circumstances and if any 
indication of autorotation was involved then it was identified as an occurrence 
category for analysis. The autorotations identified are analyzed to identify the 
primary factors in the autorotations that contributed to the accident.  

This report’s analysis of autorotation data includes both CY2001 and 
CY2006.  Analysis will be directed to identifying the primary autorotation 
contributing factors to the accidents.   

A top-level look at the CY2001 and CY2006 accident data in Table 20 
shows that autorotations were involved in approximately 37% of the 326 
accidents that occurred during those two years. One third of the accidents 
involving autorotations in CY2001 (23 of 65 accidents) and in CY2006 (18 of 54 
accidents) were initiated as practice autorotations.  

 
 CY2001 CY2006 

Auto P (Practice) 23/174 (13.2%) 18/152 (11.8%) 

Auto E (Emergency) 42/174 (24.1%) 36/152 (23.7%) 

Auto Total 65/174 (37.4%) 54/152 (35.5%) 

Table 20.  Autorotation Occurrences 

The CY2001 and CY2006 autorotation accidents were analyzed against a 
common set of standard problem statements (SPS), intervention 
recommendations (IR), and occurrence categories. Where available, the JHSAT 
used some of the environmental risk factors and flight profile data for more in-
depth analysis of autorotation risk factors.  

CHARACTERISTICS 
The first look at the CY2001 and CY2006 data is a comparison of the 

number of accidents involving autorotation by mission category. The following 
chart, Figure 12, indicates that Instruction/Training and Personal/Private 
missions had the highest number of autorotation accidents. More importantly, 
the figure shows that the frequency of autorotation accidents by mission category 
is similar for both CY2001 and CY2006. 
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Figure 12.  Autorotation Occurrences by Mission Type 

Figure 13 shows combined CY2001 and CY2006 data.  Practice 
autorotation accidents predominantly occurred within the Instruction/Training 
mission group and the Law Enforcement Group.  Emergency autorotations were 
evenly distributed across mission types. This was expected as the majority of 
emergency autorotations stem from system component failure, fuel issues, 
preceding loss of control or other initiating factors.  

There were a few accidents where during a practice autorotation, an 
emergency developed leading to a forced landing. These accidents are 
documented in the occurrence category database as both Auto-P and Auto-E.  
They are included in the analysis as practice autorotations, Auto-P.   

 

 
Figure 13.  Auto-E and Auto-P by Mission Type 

The remaining autorotation analysis will be separated into practice 
autorotations (Auto-P), and emergency autorotations (Auto-E) sections.  
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EMERGENCY AUTOROTATION, AUTO-E 
The first dataset is provided to examine the aircraft types and FAR 

operating rule applicable to the accident flight. Data includes a combination of 
both CY2001 and CY2006 statistics.  

Table 21 illustrates that the emergency autorotations are spread across the 
full range of helicopter operations and helicopter types. This is expected as 
accidents involving forced landings due to parts/system failure, fuel exhaustion, 
etc., occur across all operations and helicopter types.  

 
 Engine Configuration 

Operational Certification Multi-Turbine Single-Piston Single-Turbine Total 

FAR 91 FAR 27 1 18 16 35 

 FAR 29 1 0 0 1 

 Restricted 1 2 0 3 

      

FAR 133 FAR 27 0 0 6 6 

 FAR 29 1 0 0 1 

 Restricted 0 0 2 2 

      

FAR 135 FAR 27 0 0 13 13 

      

FAR 137 FAR 27 0 4 2 6 

      

Public Use FAR 27 0 1 5 6 

 Restricted 0 2 * 3 5 

Total  4 27 47 78 

Table 21.  Auto-E Operational and Powerplant Data 

(* Includes one twin reciprocating engine powered helicopter) 

Table 22 lists the initial circumstances that led to the emergency 
autorotations. 

 
Occurrences Preceding Emergency Autorotations 

Engine Failure 26 

Fuel 19 

Ice 2 

Drive Train Failure 6 

Unconfirmed 6 
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Subtotal – Rotor Power Loss 59 

Tail Rotor Damage 15 

Main Rotor Damage 2 

LOC (Loss of Control) Event 2 

Total Auto-E accidents 78 

Table 22.  Occurrences Preceding Emergency Autorotations 

The following two tables (Table 23 and Table 24) list the CY2006 Level 3 
detailed Standard Problem Statements (SPS) and the corresponding Intervention 
Recommendations (IRs). Each table lists only SPS and IRs that occurred multiple 
times in the CY2006 JHSAT analysis.  

 
Autorotation – Forced Frequency 

Pilot control/handling deficiencies 5 

Selection of inappropriate landing site 3 

Pilot’s flight profile unsafe – Altitude 2 

Inappropriate Energy/power management 2 

Pilot improper action due to misdiagnosis 2 

Aircraft position and hazards 2 

Table 23.  CY2006 Level 3 SPS for Auto-E 

 
Autorotation – Forced (Total - 24) Frequency 

No Recommendation 15 

Autorotation Training Program 2 

Emergency Procedures Training 2 

Precautionary landing decision-making training 2 

Mission Specific Risk Management Program 2 

Enhanced Aircraft Systems Training 1 

Table 24.  CY2006 Level 3 IRs for Auto-E* 

The data in Table 24 illustrates the majority of emergency autorotations 
were properly handled as reflected in the frequency of No Recommendations. 
The other circumstances of the emergency may have determined the outcome. 
This is based on the JHSAT finding that 24 of the 36 Auto-E involved accidents in 
the CY2006 data had no Intervention Recommendation assigned specifically 
noting the improper pilot handling of the emergency.  

The SPS statements above are an indication of the problems found when 
the autorotation was not properly handled. Likewise, the Interventions reflect 
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the need for specific types of training for the 1/3 of pilots that had difficulty in 
handling the emergency.  

Pilot experience in Make/Model was not a factor in the mishandling of 
autorotations as shown in Table 25. 

 

 
Pilot 

Experience – 

All Acft 

Pilot 

Experience – 

All Heli 

Pilot 

Experience – 

Make/Model 

Co-Pilot 

Experience – 

All Acft 

Co-Pilot 

Experience – 

All Heli 

Co-Pilot 

Experience – 

Make/Model 

Max 25000 25000 22000 20000 3475 1520 

Average 5131 3072 1613 4337 100 100 

Median 2836 1365 553 134 100 100 

Min 164 164 24 2 2 2 

Table 25.  Pilot Experience Autorotation Occurrence 

Autorotation risk data was noted during the JHSAT review of the NTSB 
data and factored into the analysis. Additionally, the emergency landing 
environmental conditions were assessed to determine which were contributing 
factors in the forced landing accidents.  A sample of these higher risk factors for 
the combined 2001 and 2006 are shown in Table 26. 

 
Forced Autorotation Risk Factors No. % Auto-E 

Inherent Mission Risk (low/slow/unsuitable landing area) 16 21% 

Landing Obstacles: Trees/Forest 16 21% 

Landing Area: Slope/Mountain 10 13% 

Hover < 200’ 10 13% 

Water 9 12% 

Night Operations 7 9% 

Buildings/wires 4 5% 

Brush 3 4% 

Table 26.  AUTO-E Risk Factors, 2001 & 2006 

The consequence of the emergency (AUTO-E) and practice (AUTO-P) 
autorotations is listed in Figure 14. The basis of severity of injury is based on the 
most severe injury level for each accident. A brief discussion of each of the six 
fatal autorotation involved accidents follows the table.  Although practice 
autorotations accidents occurred frequently, the resulting injury-severity was 
low.  The six fatal accidents within Autorotation occurrences included three-
piston-powered and three-turbine-powered helicopters.  The initiating factors 
included fuel issues, maintenance issues, a system component failure (main 
gearbox) and an improper autorotation demonstration.  
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Figure 14.  Injury Level vs. Autorotation Type 

PRACTICE  AUTOROTATION, AUTO-P 
Practice autorotation accidents are identified as an accident in which an 

autorotation was initiated for purposes of training, proficiency or maintenance 
checks. This section will discuss those aspects of the practice autorotations that 
the JHSAT identifies as problems and their associated intervention 
recommendations. Where applicable, the data will be presented in a format 
similar to the emergency autorotation data.  Table 27 illustrates the number of 
accidents that coincided with a practice autorotation, broken down by type of 
helicopter and type of installed engine(s). 

   
Operational Data Engine Configuration 

Operational Certification Multi-Turbine Reciprocating Single-Turbine Total 

FAR 91 FAR 27 1 26 8 35 

 FAR 29 1   1 

Public Use FAR 27  1 3 4 

 Restricted   1 1 

Subtotal  2 27 12 41 

Table 27. Auto-P Operational and Powerplant Data 

Approximately two-thirds (2/3) of the helicopters involved in practice 
autorotation accidents are reciprocating reflecting the large number used for 
basic flight training in the Instruction/Training mission group. The five Public 
Use accidents involved the Law Enforcement mission group. 

SPS and Intervention Recommendations identified multiple times in the 
JHSAT CY2006 analysis of practice autorotation are presented below (Table 28 
and Table 29).  
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Autorotation - Practice 

Inadequate and untimely CFI action to correct student action 6 

Pilot control/handling deficiencies 5 

Inappropriate Energy/power management 3 

Inadequate flight crew briefing 3 

Pilot inexperienced with mission 3 

Pilot decision-making 2 

Critical controls selected inadvertently/inappropriately 2 

Table 28.  Level 3 SPS for Auto-P    

   

Autorotation – Practice  

CFI judgment and decision-making training to follow student more closely 8 

No Recommendation 8 

Autorotation Training Program 4 

Improve preflight planning / briefings 3 

Establish mission specific SOP and flight ops oversight program 2 

Increase CFI training on cues for low RPM, airspeed issues 2 

Training emphasis for maintaining awareness of cues critical to safe flight 2 

Inflight Power/Energy Management Training 2 

Change training program to improve safety margin 2 

Table 29.  CY2006 Level 3 IRs for Auto-P* 

The analysis of the SPS indicates that the primary factor identified with 
practice autorotation accidents was the inadequate and untimely CFI action to 
correct student action. In addition, CFI actions often indicated a lack of 
proficiency in safely completing the autorotation landing. The focus of 
intervention recommendations should be placed on CFI training.  

The five Law Enforcement practice autorotation accidents were reviewed 
to determine if there was any mission related reasons for their accident rate. The 
circumstances of their accidents were the same as those found in the full cross 
section of practice autorotation accidents. 

An indication of pilot (CFI) experience is provided in Figure 15. 
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Figure 15.  Pilot Experience – Hours, 2001 & 2006 Auto-P 

Table 30 lists aspects of the practice autorotation accidents that may not 
be evident from the SPS and Intervention listings.  

 
Practice Autorotation  Factors No. % 

CFI Late to Take Control: During autorotation decent phase 14 34% 

CFI Late to Take Control: During autorotation from Hover 7 17% 

Student Control Interference 2 5% 

Soft landing surface – skid dug in 3 7% 

Wind gusts/shear factor 3 7% 

Report power loss on throttle retard 4 10% 

Report no power during recovery 2 5% 

Table 30. Practice Autorotation Analysis 

OCCURRENCE CATEGORIES 
Table 31 provides information on the other “Occurrence Categories” 

assigned the accidents where an autorotation was identified. This report contains 
detailed information regarding each of these occurrence categories in their 
respective report sections. The listing does provide some insight into what other 
factors dominate the autorotation related accidents.  

 

CY2001 & CY2006 Occurrence Category * Auto-E Auto-P 

Auto-E, resulting from Auto-P -- 5 

SCF (System Component Failure) 48 4 

LOC (Loss of Control) 12 23 

FUEL 11 1 

STRIKE 8 1 

EXTL (External Load) 7 0 
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AMAN (Abrupt Maneuver) 4 4 

DITCH 4 0 

LOW ALT (Operation) 3 0 

ICE 2 0 

REG (Regulatory) 2 0 

FIRE 1 0 

LZ (Landing Zone) 0 1 

Table 31.  Occurrence Categories Associated with Autorotations 

Note: * Does not include Abnormal Runway Contact (ARC) as it was redefined for CY2006 analysis. 

The above occurrence category data supports the previous information 
regarding the emergency autorotations (Auto-E).  The Loss of Control (LOC) 
category shows up for each of the 12 accidents where the pilot had difficulty 
successfully executing the autorotation landing. Analysis of that aspect of the 
autorotation is contained in the LOC section. Likewise, the other occurrence 
categories report sections provide additional analysis for these accidents. 

The Auto-P occurrence data indicates that the dominant problem with the 
practice autorotation related accidents is some aspect of LOC. There were five 
accidents where a practice autorotation (Auto-P) was initiated and it transitioned 
to an emergency autorotation (Auto-E) due to reported system/component 
failure (4) or fuel problems (1). The other occurrence category was some action 
by the pilot that represents an Abrupt Maneuver (AMAN).  

CONCLUSIONS 
 Emergency autorotation occurs in 24% of the total CY2001 & CY2006 

accidents presented in this analysis. The accident pilot(s) properly executed the 
autorotations in nearly half of the accidents; however, an accident resulted due to 
flight or environmental risk factors.  

In some cases, the only damage occurred due to component failure in 
flight but was not attributable to the autorotation. The primary means of 
mitigating these accidents rests not with pilot training but with efforts to prevent 
the system/component failure.  

 The one third of emergency autorotation accidents where pilot 
proficiency, judgment and actions were factors provides an opportunity for 
improvement. The JHSAT focused its intervention recommendations on training.  

 With only two fatal accidents in the dataset, the autorotation practice 
accidents have resulted in serious consequences; thereby the focus on mitigating 
these check rides and training autorotation accidents is emphasis on CFI training 
and responsibilities. The use of simulators for autorotation training can offer 
significant risk reduction however their near term availability is an issue. 
Practice autorotation accidents represent 12.6% of the total CY2001 and CY2006 
accidents. 
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RECOMMENDATIONS 

The majority of the CY2006 recommendations are consistent with those 
identified in the JHSAT CY2001 report.  
1. Improve autorotation training by making use of flight simulators to ensure 

students gain procedural skills coupled with knowledge of aircraft 
performance characteristics. 

2. Ensure basic training programs include aircraft preflight procedures, 
performance and limitations training, advanced systems training, in-flight 
power management training, and simulator training.  

3. Ensure make/model transition training includes classroom and type 
simulator training, application of risk assessment models, systems 
familiarization, and specialized training for pilots migrating from fixed-wing 
aircraft to rotary wing aircraft. 

4. Ensure mission-specific training programs include types of maneuvers 
performed during that specific operation, known hazards in the operational 
area, and simulator training. 

5. Establish a safety training program which includes Aeronautical Decision 
Making (ADM) training, Cockpit Resource Management (CRM) training, 
pilot judgment, situational awareness, and aircraft operation regimes during 
an in-flight emergency. 

6. Establish CFI training programs, with initial and recurring requirements, for 
CFI judgment and decision-making, advanced handling techniques, cues for 
low rpm and airspeed issues, and advanced maneuvers training. 

7. Training material for CFI should include a compilation of the most frequent 
practice autorotation failure causal factors with emphasis on pre-flight 
briefing and preparedness for taking control from the student. 

8. Install flight data recording equipment in all aircraft in order to improve the 
quality of accident investigations. 

LOSS OF CONTROL (LOC) – INTRODUCTION 

GENERAL 
Loss of Control (LOC) accidents are those in which control was lost for 

any reason. There were 59 LOC accidents in CY2006. An overview of all of these 
accidents will be provided in this introductory section; a breakdown of LOC 
subcategory accidents will be provided later in the LOC section, ordered by 
frequency of occurrence in CY2006. Those subsections, with frequency of the 
occurrences in parentheses follow:  

1. Performance Management (LOC-PM, 21) 
2. Operating Limits Exceeded (LOC-OL, 9) 
3. Emergency Procedures (LOC-EP, 8) 
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4. Control Interference (LOC-INT, 8) 
5. Loss of Tail Rotor Effectiveness (LOC-LTE, 4) 
6. Miscellaneous (LOC-MISC, 11) 

 
LOC-MISC will address LOC accidents involving Unattended Aircraft 

(LOC-UA, 4 occurrences), Dynamic Rollover (LOC-DR, 3), Ground Resonance 
(LOC-GR, 2), and those due to unknown causes (LOC-UNK, 2).  There are more 
than 59 LOC subcategory occurrences (61) because two events were illustrative 
of problems in more than one occurrence category. LOC accidents in CY2006 
represented (59/152) 39% of the helicopter accidents occurring in that year. LOC 
accidents represented 47% of the accidents occurring in CY2001.  

Table 32 illustrates the numbers of LOC accidents by LOC category in 
CY2006 and the percentage of LOC accidents by subcategory compared with 
CY2001. LOC-PM occurrences dominated the LOC category in both years, with 
37% in CY2001, and 36% in CY2006.  LOC-OL accidents increased slightly from 
13% to 15% of all LOC occurrences in CY2006; LOC-EP accidents increased 
slightly from 12% to 14% of all LOC accidents in CY2006. The most significant 
LOC subcategory rate changes from CY2001 to CY2006 were the increase of 
LOC-INT accidents from 2% to 14%, the increase in LOC-UA accidents from 1% 
to 7%, and the decrease in LOC-DR accidents from 15% to 5% of all LOC 
accidents.   

 

Loss of Control (LOC) Type Acronym 
# of 2006 
Accidents 

% of  
2006 

Accidents 

% of 2006 
LOC 

Accidents 

% of 2001 
LOC 

Accidents 

Performance Management PM 21 13.8 36 37 

Exceeding Operating Limits OL 9 5.9 15 13 

Interference with Controls INT 8 5.3 14 2 

Emergency Procedures EP 8 5.3 14 12 

Loss of Tail Rotor Effectiveness LTE 4 2.6 7 10 

Unattended Aircraft UA 4 2.6 7 1 

Dynamic Rollover DR 3 2.0 5 15 

Unknown UNK 2 1.3 3 5 

Ground Resonance GR 2 1.3 3 5 

Table 32.  LOC Category Accidents  

Both the General and LOC subsections of the report will propose 
Recommendations that would reduce the risk of such accidents occurring in the 
future. Information describing accident circumstances and demographics are 
provided in each LOC subsection.  
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CHARACTERISTICS 
Table 33 shows aircraft damage by LOC category. Only three LOC 

occurrences resulted in aircraft damage that was classified by the NTSB as 
“Destroyed;” the other 95% of these accidents were determined to have 
“Substantial” damage. Each of the destroyed aircraft was being operated in a 
different mission category. Two were reciprocating engine powered helicopters, 
the other was turbine powered. The LOC accidents collectively resulted in six 
fatal and six serious injury accidents.  All of the aircraft involved in fatal 
accidents were classified “Destroyed.” 

 
Aircraft Damage 

Class 
DR EP GR INT LTE OL PM UA UNK 

Destroyed 0 2 0 0 0 1 0 0 0 

Substantial 3 6 2 8 4 8 21 4 2 

Table 33  LOC Occurrence Aircraft Damage 

Overall, the pilots experiencing LOC accidents had substantial total flight 
time and helicopter experience, yet inexperience may have played a role in many 
of these accidents - as median pilot rotorcraft experience was less than 1800 
hours in every category except LOC-GR and LOC-UNK (half of the pilots had 
less than that number of helicopter flight hours). Median helicopter experience 
was lowest (800 hours) in the control interference (LOC-INT) category. Median 
pilot experience in make/model was lowest (140 hours) in the ground resonance 
(LOC-GR) accidents. Median pilot experience in make/model was 330 hours or 
less in the LOC-EP, LOC-GR, LOC-INT, LOC-LTE, LOC-OL, and LOC-PM 
category accidents.  

All LOC accidents reportedly occurred during visual meteorological 
conditions (VMC), with 97% occurring in daylight. 

LOC accidents involved single-turbine, multi-turbine, and reciprocating 
engine powered helicopters and every mission category.  

STANDARD PROBLEM STATEMENTS 
Figure 16 illustrates the Level 1 Standard Problem Statements (SPS) 

attributed to LOC occurrences.  The most common SPS Level 1 entry was Pilot 
Judgment & Actions (PJ&A).  Of this Group the most frequently used Level 2 
problems were Procedure Implementation (42 entries), Human Factors-Pilot 
Decision (23 entries), and Flight Profile Unsafe (14 entries). Safety Management 
and Pilot Situational Awareness problems also dominated this category. SPS 
details are discussed in detail in the LOC subcategory summaries. 
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Figure 16.  Level 1 SPS for LOC Accidents 

INTERVENTION RECOMMENDATIONS 
Figure 17 illustrates the Level 1 Intervention Recommendations (IR) 

attributed to LOC occurrences.  The most common IR (Level 1) is Training, 
followed by Safety Management.  The most frequently used Level 2 Training 
interventions addressed Basic training (30 uses), Safety training (21), Advanced 
Maneuver training (20), CFI training (16), Make/Model Transition training (14), 
and Mission-Specific training (13). The most frequently used Safety Management 
recommended interventions were Risk Assessment Management (15), 
Establishment of pilot SOPs (14), Flight Operations management (9), Oversight 
programs for new employees (5), and Safety culture (3). There were 181 Level 3 
IRs, each of which is more specific than the Level 1 and 2 IRs discussed above. 
Greater detail will be found in each of the LOC subsection reports.  
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Figure 17.  Level 1 IR for LOC accidents 



CONCLUSIONS 
The problems identified with LOC accidents are primarily Pilot Judgment 

& Actions and Safety Management issues. Both address human failings, one 
involving the pilot and the other the oversight of flight operations. The most 
prominent Interventions are Training and Safety Management. Training 
mitigations deal primarily with increased training of the pilot, including 
simulators for advanced maneuvers, judgment and decision-making training, 
CFI training, make/model training interventions, and risk assessment and 
management training.  Safety Management interventions include providing 
SOPs and risk assessment tools for management and pilots to recognize hazards 
and take appropriate steps to reduce the consequences of exposure to them.  
Mitigations to improve maintenance and recognition of maintenance issues were 
prominent in the LOC-EP category. The following recommendations consolidate 
the leading interventions from the LOC subcategory sections that follow this 
LOC overview section. 

RECOMMENDATIONS 
1. Provide training to all pilots on cues critical to safe flight, including 

maintaining visual alertness. 
2. Provide basic and recurrent training, including mission training, on 

effective aeronautical decision-making (ADM). 
3. Provide training focused specifically to power/energy management, 

including common accident causes.  
4. Provide basic and recurrent training on recognition, avoidance, and 

response to loss of tail rotor effectiveness (LTE). 
5. Emphasize aircraft systems and systems emergency procedures in basic, 

advanced and transition to new models training.  
6. Provide CFI training and refresher training on handling technique, cues 

for management of rotor rpm and airspeed in safe ranges, how to 
effectively instruct, and how best to monitor and when to intervene with 
flight students. 

7. Improve preflight preparation by establishing preflight briefing guides 
and SOP-directed preflight planning, and SOP-directed preflight 
inspection procedures for the aircraft and mission equipment.  

8. Provide mission-specific training and SOP that would reduce risk and 
incorporate industry best practices. Provide mission training to manage 
known risks, particularly with regard to adverse weather and missions 
that demand high aircraft performance. Focus mission training on 
emergencies in the mission environment. Ensure that mission flight 
training is conducted in mission compatible aircraft.  
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9. Provide training of CRM for multi-piloted missions including flight 
instruction.  

10. Establish SOP for oversight of low-time mission pilots and pilots with low 
time in type.  

11. Use simulators (or training devices), when available, to ensure high 
quality and realism in training, to ensure effective training in mission-
related maneuvers, and to reduce risk in systems and emergency 
procedures flight training. 

12. Establish small operator risk assessment and management programs and 
provide training and SOP oversight to ensure their effectiveness. 

13. Establish safety programs that provide operational and mission risk 
management, establishment of mission SOPs to address mission planning, 
power/performance training, mission risk (including weather/winds and 
high-density altitudes), and oversight of mission risk management 
programs. These programs should provide for training and oversight of 
new employees and low-time and low mission-experienced pilots.  

14. Ensure that safety management programs provide sound pilot hiring 
practices, provide for company operational oversight, and include 
programs to prevent procedural-intentional non-compliance. Provide 
oversight of new or low-time pilots through safety management 
programs. 

15. Proactively correct known safety risks.  
16. Provide QA oversight of maintenance to ensure compliance with ICAs 

and procedures to prevent maintenance release of unairworthy aircraft.  
17. Provide safety educational information that would address common 

accident causes such as dynamic rollover and ground resonance and the 
risks associated with leaving operating aircraft unattended.  

18. Wherever possible, flight operations should provide ground assistance to 
eliminate the need for pilots to leave a turning aircraft unattended.  

LOSS OF CONTROL – POWER MANAGEMENT (LOC-PM) 

Definition 
Loss of Control-Power Management (LOC-PM) accidents are those in 

which the event was precipitated by the pilot maintaining insufficient power or 
rotor rpm.  This definition would not include those accidents that were preceded 
by a mechanical failure.  LOC-PM accidents occurred with relatively high 
frequency in the CY2006, CY2001, and CY2000 datasets. These accidents are all 
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preventable with adequate planning, alertness, risk assessment, airmanship, and 
appropriate in-flight decision-making.  

There were 21 LOC-PM helicopter accidents in the United States in 
CY2006, representing 14% (21/152) of the overall and 36% (21/59) of all Loss of 
Control accidents. There was a 3% reduction in the percentage of LOC-PM 
compared to all accidents and a 1% reduction in the percent of LOC-PM 
compared to all LOC accidents from CY2001 to CY2006. 

Characteristics 
In CY2006, LOC-PM occurred most often in Instructional (nine accidents, 

43%), Personal (six accidents, 29%), and Air Tour/Sightseeing (two accidents, 
10%). Four other mission categories experienced one LOC-PM accident each. 
Most of the CY2006 accidents (18) resulted in minor or no injuries. None of the 
accidents resulted in fatal injuries and three resulted in serious injuries. Of the 21 
accidents, 13 (62%) involved reciprocating-engine powered helicopters; eight 
(38%) involved single-turbine helicopters; and none involved multi-turbine 
helicopters. All of the helicopters were reported to have sustained substantial 
damage or higher. One of the accidents occurred in darkness. All of the accidents 
occurred in Visual Meteorological Conditions.   

Of the nine Instructional accidents with an LOC-PM outcome, five (24%) 
involved practice autorotations where rotor rpm and/or airspeed were not 
maintained in a safe range, and the CFI failed to detect this in time to prevent the 
accident (or the CFI was demonstrating the maneuver). The others involved: 

1. improper control handling by a solo student , first solo takeoff 
2. loss of control by a CFI who was not prepared when a student transferred 

control to him in a hover 
3. loss of control by a CFI during hover taxi 
4. improper control handling by a student during a steep approach and 

late/inadequate intervention by a CFI 

The six Personal Flying LOC-PM accidents included scenarios such as:  
1. downwind landing approach (2 events) with no apparent pilot 

consideration of wind conditions 
2. landing approach to a ranch during which the pilot failed to recognize 

rotor rpm to be low then delayed his recovery in disbelief 
3. late determination that insufficient power was available to maintain rpm 

during low level flight along a ridge line with high density altitude,  
4. loss of rotor rpm after takeoff in a tailwind 
5. events in which there was a loss of rotor rpm on takeoff but other 

explanatory details were not provided 
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Four of these accidents occurred in reciprocating engine powered aircraft, 
and two involved military surplus single turbine powered helicopters. 

There were two Part 91 commercial Air Tour (local sightseeing) LOC-PM 
accidents, one of which involved fuel exhaustion followed by loss of rotor rpm 
during an emergency autorotation; the other involved a departure in high wind 
conditions (gusts to 28 knots) and passenger control interference during a 
precautionary landing. Other scenarios included loss of rotor rpm during an 
aerial application turn-around maneuver, a loss of control during a 
precautionary landing approach after encountering adverse en route weather, a 
loss of control when distracted during landing on a platform, and loss of control 
during a steep descent with an external load. 

Pilot-in-Command (PIC) inexperience may have played a role in about 
half of these accidents. Average PIC time in the reciprocating-engine powered 
helicopters was 2,805 hours (data skewed by one 20,000-hour pilot); total 
rotorcraft time and make/model time for that group was 1,085 and 457 hours, 
respectively.  Eight (of 13) of the pilots had fewer than 1,000 hours experience in 
rotorcraft and five had 100 or fewer hours experience in make/model, 
respectively, in the reciprocating-engine group. The single-turbine pilot group (8 
accidents) averaged 3,491 total hours (one had more than 10,000 hours), 2,991 
rotorcraft hours, and 662 hours in make/model.  Two of the single-turbine pilots 
had fewer than 1,000 rotorcraft hours and one reported fewer than 100 hours in 
make/model.   

Standard Problem Statements 
As in other Occurrence Types, Standard Problem Statements (SPSs) 

illustrate the issues that characterized or led to the accidents. Fifty-seven SPSs 
addressed LOC-PM aspects of these 21 accidents. Prominent among these SPSs 
(Level 1) were a variety of Pilot Judgment & Actions (PJ&A) (38), Safety 
Management (7), Pilot Situational Awareness (6), and Ground Duties/Mission 
Planning (3).  

The most significant Level 3 PJ&A SPSs and frequency were:  
1. inappropriate energy/power management (11) 
2. pilot control/handling deficiencies (5) 
3. disregarded cues that should have led to termination of action (4) 
4.  inadequate or untimely CFI action to intervene with student (4) 
5.  flight profile - unsafe power margins (4) 
6. unsafe rotor rpm (2) 
7. improper action due to misdiagnosis (2)  
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Similarly, the six Pilot Situational Awareness factors were: Failed to 
recognize cues to terminate current course of action (3); Pilot Awareness of 
weather/wind (2); and Unaware of aerodynamic state (1). 

Safety Management issues related to pilot inexperience (overall or with 
mission) were identified four times. Problems with CFI planning, and Transition 
from fixed-wing to rotary wing were identified once each. 

The three problem statements related to Ground Duties were: Inadequate 
planning or consideration of weather/wind (2); and Inadequate 
mission/contingency planning (1). 

Mission Risk problems (requirements to operate at high-density altitude 
or low/slow flight) were identified twice. 

Intervention Recommendations 
There were 57 Intervention Recommendations suggested to address LOC-

PM problem statements. Forty-three (75%) of the interventions identified 
Training solutions; 12 (21%) suggested improvements in safety management; and 
one (2%) suggested a systems/equipment improvement (a power-available 
versus power-required indicator).  

The Level 3 (specific) Training Interventions address:  
1. in-flight power/energy management (11) 
2. emphasis on cues critical for safe flight (5) 
3. CFI judgment and decision-making to follow students more closely (4) 
4. CFI training on cues to address low rotor rpm and airspeed issues (3) 
5. enhanced aircraft performance and limitations (3) 

Further, it was proposed that programs be changed to improve safety 
margins in training; and that training programs specifically address hazards 
associated with pilots migrating from fixed- to rotary-wing aircraft. 

Of the 12 Level 3 Safety Management interventions, four (4) proposed 
operational or mission risk management programs; two (2) proposed programs 
to improve operator ability to assess risks associated with new employees and 
low-time pilots; and three (3) suggested establishment of SOPs that would ensure 
adequate pilot consideration of weather and wind conditions before departure. 
The others proposed mission-specific SOPs and flight operations oversight by 
operators, improved power/performance planning for mission flights, and the 
conduct of reconnaissance flights at safe altitudes. 

Occurrence Type Relations 
Fourteen (67%) LOC-PM accidents occurred as the first occurrence 

category; six (29%) LOC-PM events occurred secondary to an autorotation (only 
one emergency autorotation). Two (one each) occurrence codes indicated that 
two LOC-PM accidents occurred in darkness or IMC. 
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Conclusions 
Based on the 21 accidents represented in this Occurrence Type the 

primary SPSs are directly related to the pilot’s inability to properly manage the 
performance of the aircraft.  The top level SPSs that indicate this conclusion are:  

1. Inappropriate Energy/power management 
2. Pilot control/handling deficiencies  
3. Pilot’s flight profile unsafe – Power margins 
4. Inadequate and untimely CFI action to correct student action 
5. Disregarded cues that should have led to termination of current course of 

action or maneuver  
6. Failed to recognize cues to terminate current course of action or maneuver 

Recommendations  
1. Provide training focused specifically to power/energy management, 

including common accident causes.  
2. Provide training to all pilots on cues critical to safe flight, and visual 

alertness. 
3. Provide CFI training on handling techniques, cues for management of 

rotor rpm and airspeed in safe ranges and regarding how best to monitor 
flight students and when to intervene with students. 

4. Provide mission flight training to address management of known risks 
and decision-making, particularly with regard to adverse weather, winds, 
and missions that demand high aircraft performance. 

5. Use simulators (or training devices), when available, to ensure high 
quality training, to ensure training in mission-related maneuvers that 
would be of high risk in the aircraft, and to reduce risk in flight training. 

6. Provide safety/risk management programs that provide operational and 
mission risk management, establishment of mission SOPs to address 
mission planning including power/performance training, known mission 
risk including weather/winds and high density altitudes, and oversight of 
mission risk management programs. These programs should provide for 
training and oversight of new employees and low-time and low mission-
experience pilots.  

LOSS OF CONTROL – OPERATIONAL LIMITS (LOC-OL) 

Definition 
Loss of Control – Operational Limits (LOC-OL) accidents are those that 

occur while the helicopter is operated near the established limitations of the 
helicopter model/type.  There were nine LOC-OL helicopter accidents in the 
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United States in CY2006, representing 5.9% (9/152) of the overall dataset and 
17% (9/53) of all Loss of Control accidents. Like autorotation accidents or those 
involving dynamic rollover or LTE, these accidents were usually preventable 
with adequate planning, alertness, risk assessment, airmanship, and sound in-
flight decision-making. 

Characteristics  
There were two fatal LOC-OL accidents; one in which there was serious 

injuries; and six with minor or no injuries. Eight aircraft sustained substantial 
damage, and one was destroyed. Mission categories were varied, with three 
during personal flying, two in aerial observation, one accident occurring in 
Instructional/Training, one in Air Tour/Sightseeing, one in commercial use, and 
one in ENG.  Seven of the helicopters in this occurrence group were powered by 
reciprocating engines and two were single engine turbine-powered helicopters. 
All of the accidents occurred in Day, Visual Meteorological Conditions.  

The high overall pilot experience may have made some of the pilots 
susceptible to pushing aircraft limitations. The pilots involved in these accidents 
averaged 1,961 total flight hours, and 894 hours in the applicable make/model.  
The one flight instructor had 2,100 hours total flight time. 

The seven reciprocating engine pilots averaged 1,442 total flight hours.  
Helicopter hours varied with two pilots having more than 2,000 flight hours, one 
pilot over 1,000 hours, one pilot over 300 hours, and two pilots with 
approximately 150 hours. One pilot had only five hours flight experience in 
helicopters. Two of the accident pilots were operating the aircraft in non-
compliance with an applicable SFAR. 

The two turbine engine pilots had an average of 3,778 total flight hours. 
One had 4,505 flight hours in helicopters, the other over 2,200 flight hours.   

The CY2006 accidents in this category consistently demonstrated the 
pilot’s willingness to operate at the edge of the performance envelope and with 
little apparent regard/knowledge of the risks associated with doing so.  

One accident with loss of tail rotor effectiveness (LTE) involved turbine 
aircraft.  The accident involved a landing at an elevation over 12,400 feet.  No 
performance calculations were attempted. Two of the accidents involved taking 
off above maximum certificated takeoff weight.  One of the accident aircraft was 
being operated above its maximum certificated takeoff weight at a 7,914 foot DA 
crashed on takeoff. Another was operating over its maximum certificated takeoff 
weight lost rotor rpm attempting to cross a mountain pass with a DA about 8,600 
feet. Two accidents involved loss of control in gusty wind condition with not 
enough power to arrest descent. 

Together these LOC-OL pilots showed an inadequate consideration of 
aircraft performance and operational limitations, misjudged their own 
limitations and/or capabilities and they did not or could not exercise proper 
control handling necessary to prevent the accidents. 
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Standard Problem Statements 
Thirty-four (34) Standard Problem Statements (SPSs) illustrate the issues 

that characterized or led to these accidents. Prominent among them were ten 
findings regarding human factors – pilot decision-making and seven findings 
regarding mission planning.  There were four findings of flight profile unsafe, 
four findings of inadequate information reporting,  two regarding external 
environment awareness, one of incorrect weight and balance, one regarding 
operations, one regarding air-to-ground communications, one regarding landing 
procedures, one regarding procedure implementation and one regarding an 
environmental issue. 

The most frequently noted PJ&A problems (with their frequencies in 
parenthesis) were: 

1. disregarded cues that should have led to termination of current course of 
action or maneuver (4)  

2. pilot decision-making (3) 
3. information unavailable for reports (3) 
4. pilot misjudged own capabilities/limitations (3) 
5. inadequate consideration of aircraft performance (2) 
6. lack of knowledge of aircraft aerodynamic state (2) 
7. inadequate consideration of aircraft operational limitations (2) 
8. pilot’s flight profile unsafe – power margin (2) 

Intervention Recommendations 
Fifty-one interventions were suggested to address LOC-OL problems. 

Eighteen IRs identified Training/Instruction needs; seven suggested 
improvements in Safety Management; one suggested infrastructure and one 
regulatory action:   

1. Basic training - enhanced aircraft performance and limitations 
training (4) 

2. Preflight procedures (2)  
3. Mission training (1) 
4. Safety Training - awareness of cues critical to safe flight (3)  
5. Risk management training (1) 
6. ADM (2) 
7. CFI training for risk management (1) 
 

One sought certificate enforcement action, one sought direct air-ground 
communication, three IRs sought mission specific training – mountain flying, 
training in recovery from settling with power situations and the hazards of 
landing and/or maneuvering in tailwinds and mountainous terrain (4), and 
another sought advanced maneuver training for loss of tail rotor effectiveness 
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(1). IRs also sought to improve supervisory/management operational control (2), 
and implement a risk management program (1). 

Conclusions 
Loss of control – operational limits accidents accounted for just 5.9% of the 

overall accidents in CY2006.  However, the recommendations from this accident 
group for training and compliance apply to all helicopter operations.  Most of 
these accidents could easily have been prevented if proper training had taken 
place and/or aircraft performance determination been completed.   

Based upon JHSAT analyses of these nine LOC-OL accidents, the 
following can be stated with a great amount of certainty: 

 The Pilot-In-Command experience level does not appear to have played a 
role in the majority of LOC-OL accidents.   

 The lack of basic mission planning, performance assessment or 
consideration of operating environment, such as canyons or high-density 
altitude were significant factors in the majority of these accidents. As these 
issues are normally addressed during the basic instruction of any aircraft 
type, it can be surmised that the PIC in each of these events was aware of 
the critical nature of these tasks, yet chose not to complete them, either 
due to complacency, or in the belief that the planning was unnecessary. 

 Even when faced with pre-event indications of out of the ordinary 
conditions, such as nose low attitude in an out of CG aircraft and inability 
of an over-grossed aircraft to climb, were not enough to cause some of 
these pilots to halt the operation, and correct the issue creating the non-
standard profile. 
These nine events indicate a need for additional training and evaluation 

on topics such as performance calculations, weight and balance, situational 
awareness (downwind hovering), high altitude effects on aircraft performance, 
and operational risk management considerations. 

Recommendations 
1. Provide additional initial/recurrent training in basic mission planning. 
2. Provide additional initial/recurrent training in aircraft limitations and 

performance calculations. 
3. Provide additional initial/recurrent training in operating environment 

evaluation, with emphasis on wind and altitude effect on aircraft 
performance. 

4. Provide additional initial/recurrent training in recognizing non-standard 
flight configurations, and indications of changing conditions. 
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LOSS OF CONTROL – EMERGENCY PROCEDURES (LOC-EP) 

Definition 
If an accident occurred while the pilot was improperly responding to an 

onboard emergency, the accident occurrence was classified as a “Loss of Control 
– Emergency Procedures (LOC-EP). Eight accident scenarios (5.2% of all 
accidents) in CY2006 illustrated LOC-EP occurrences. LOC-EP occurrences 
accounted for ten (7.4%) of the CY2001 accidents. 

Characteristics  
In five accidents, the pilots experienced a system/control failure that 

required emergency response.  The emergencies included an engine power loss 
(undetermined cause), a cowling separation that damaged a tail rotor driveshaft, 
a throttle system malfunction, a single engine power loss in a twin turbine 
helicopter, and sluggish flight controls. Control was lost during attempts to 
respond to each of these emergencies. Improper pilot responses included: 

1. failure to maintain rotor rpm (two events) 
2. delayed lowering of the collective control after losing directional control 

authority 
3. non-adherence to emergency procedures 
4. improper control inputs causing the helicopter to porpoise resulting in a 

‘bounced’ landing 

The other three accidents were in-flight damage to a tail rotor 
(compounded by the pilot’s failure to do a run-on landing), inadvertent 
movement of the throttle from its normal flight detent position to a “manual’ 
mode, and an improper response to an in-flight control difficulty by a medically-
impaired pilot.  

Six of the helicopters were substantially damaged and two were 
destroyed.  Three accidents resulted in fatal injuries. Two of the other accidents 
resulted in serious injuries, two resulted in minor injuries, and two resulted in no 
injury. Seven of the accidents occurred in daylight (one occurred at night), and 
all eight accidents occurred in VMC. 

Half (four) of these aircraft were owned by FAR Part 135 certificated 
operators, one of which was performing apparently unauthorized external load 
operations. Two were instructional flights (one of which was “differences” 
training conducted by a law enforcement operator).  The other two accidents 
occurred on a personal/private flight and on a maintenance test flight.  The 
average total pilot experience in the LOC-EP accidents was greater than 5,000 
hours, however, there were three pilots with less than 1,500 total flight hours and 
one pilot who reported a total of 200 hours flight experience.  Low pilot 
experience in make/model may have been more significant as the average 
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make/model pilot time was 384 hours, with three pilots having 50 hours or less 
in make/model.  

Standard Problem Statements 
Twenty-eight Standard Problem Statements (SPS) characterized the LOC-

EP aspects of the referenced accidents. Pilot Judgment & Actions (15 problems 
identified) and Safety Management (nine problems identified) dominated the 
SPS list at the highest level (Level 1). More specifically, the PJ&A issues were (at 
Level 3) improper diagnosis of the problem (3), improper control handling (3), 
improper energy/power management (3), critical controls selected (2), and 
landing procedures (3). The Safety Management problems identified included 
hiring criteria, transition training (2), systems training, emergency training, 
mission training, and employee performance monitoring. The Ground Duties 
cited were preflight and mission planning inadequate. One Regulatory SPS was 
used – inadequate government standards. 

Intervention Recommendations 
There were 28 Intervention Recommendations (IR) to respond to the 

problem statements identified in the accident analyses. Eighteen (18) of these 
proposed training to correct the problems (seven make/model transition 
training; seven advanced maneuvering training, and three basic training). The 
specific training interventions (Level 3) included emergency procedures training 
(5), simulator training when available (4), enhanced systems training (2), model-
specific training (2), systems training in make/model (2), risk management 
training, and power management training. The safety management IRs included 
mission-specific SOP, operational control and oversight (2); risk management 
programs (2); greater oversight of new employees, and programs to eliminate a 
culture of non-compliance. Two infrastructure IRs addressed the need for 
records such as PRIA to identify pilots with a troubling work history; and one 
Maintenance intervention addressed the need for a checklist for conduct of 
functional check flights. 

Occurrence Type Relationships 
Five of the accidents involved System/Control Failure (SCF) occurrences, 

and three involved Regulatory (REG) issues. One accident involved external load 
(EXT) issues, and one involved an emergency autorotation (AUTO-E). All eight 
of the accident reports had DATA shortcomings. 

Conclusions 
In order to reduce accidents in the LOC-EP category, change must be 

made in the way emergency procedures are taught.  Basic, advanced, and 
transition training should focus on providing improved systems knowledge and 
how these systems and emergency training are linked. Simulators should be 
used where available to improve realism in systems and emergency training. 
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Safety Management programs must establish mission-specific SOP, provide for 
company operational oversight, risk management and prevention of procedural 
non-compliance. Operators need greater access to historical employment records 
to enable better hiring decision-making and oversight of new employees. 

Recommendations 
1. Emphasize aircraft systems and systems emergency procedures in basic, 

advanced and transition to new models training.  
2. Provide simulator training where available to ensure quality and realism 

in systems, advanced maneuver, and emergency training. 
3. Ensure that transition training programs include emphasis on aircraft 

systems and emergency procedures. 
4. Focus mission training on mission SOP, risk reduction decision-making, 

and emergencies in the mission environment. Ensure that mission flight 
training is conducted in compatible mission aircraft. 

5. Ensure that Safety Management programs provide sound pilot hiring 
practices, provide risk management employee training, establish mission 
SOP, provide for company operational oversight, and include programs to 
prevent procedural-intentional non-compliance.  

LOSS OF CONTROL – CONTROL INTERFERENCE (LOC–INT) 

Definition 
Loss of Control accidents resulting from Control Interference were treated 

as a sub-category under Miscellaneous LOC accidents in the CY2001 JHSAT 
report.   In CY2001 there were only four such events in the dataset. In this report, 
LOC-INT accidents were treated as a unique category as their accident count had 
increased to eight accidents, which was 5% of all of the CY2006 accidents and 
13.6% of the LOC accidents.  LOC-INT accidents were the result of control 
interference by pilots, passengers, and by factors related to maintenance. 

Characteristics 
There was one fatal LOC-INT accident; one in which there were serious 

injuries; and six with minor or no injuries.  All eight aircraft sustained substantial 
damage. Mission categories were varied, with four accidents occurring in 
Instructional/Training, two in Air Tour/Sightseeing, and one each in EMS (post-
maintenance) and Business. Four of the helicopters in this Occurrence group 
were powered by reciprocating engines; three were single-turbine helicopters, 
and one was a multi-turbine powered helicopter. All of the accidents occurred in 
Day, Visual Meteorological Conditions. 

The pilots involved in these accidents averaged 2,740 total flight hours, 
1,031 hours in helicopters, and 303 hours in the applicable make/model (for 
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those reporting). Median flight hours reported were 1,595 total, 800 in 
helicopters, and 201 in make/model. Three of the eight accident helicopters were 
operated by pilots with less than 100 hours in make/model. Three of the five 
reciprocating engine pilots had fewer than 500 total flight hours. Two of the four 
flight instructors had fewer than 400 hours total flight time. 

The LOC-INT category included four dual instructional flights, one of 
which was a demonstration flight for a prospective student. Two of the accidents 
involved very low-time CFIs; one had 396 and the other had 268 total hours 
flight experience. One of these accidents occurred when a student released the 
cyclic prematurely when the CFI attempted to take control in a 3’ hover.  The 
other involved late intervention by a CFI at the bottom of a practice autorotation. 
Interventions that could have prevented these accidents include: 

1. flight operations oversight of new instructors 
2. CFI training regarding critical cues and following students more closely 
3. specific training of students coming from fixed-wing experience  
4. risk assessment training for instructors 

The air tour accident resulted from the pilot re-installing a cyclic control 
lock while briefing his passengers then initiating the takeoff with the control lock 
engaged. The sightseeing accident occurred when the pilot initiated takeoff in 
strong, gusty winds. In a 20’ hover, he realized he was having control difficulty 
and tried to land but was unable to prevent the accident because his front seat 
passenger had applied full right pedal. Better preflight preparation and SOP to 
direct those activities could have prevented these accidents.  

The other two accidents followed maintenance and a tail rotor component 
failure. The maintenance action, involving removal and reinstallation of a tail 
rotor pedal cover, had been signed off by the chief pilot and was conducted 
improperly, interfering with directional control. Had there been a requirement 
for this action to be performed by maintenance, instead of a pilot, the accident 
probably would not have occurred. The other accident occurred following a tail 
rotor failure when a second pilot (with greater flight experience than the 10,000-
hour PIC) interfered with the controls. Better preflight planning and CRM 
training could have prevented this accident.  

Standard Problem Statements 
Standard Problem Statements (SPSs) illustrate the issues that led to the 

accidents. There were 24 SPSs for the control interference aspects of these eight 
accidents, most of which addressed (at Level 1) Pilot Judgment and Action (7), 
Ground Duties (5), Safety Management (4), and Communication (3). Lack of 
positive transfer of control (3), inadequate performance of preflight procedures 
(2), inadequate or untimely intervention (2), diverted attention (2), passenger 
actions (2), and pilot inexperience (2) were the only Level 3 problem statements 
that were cited more than once. Others problems noted were inadequate 
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passenger briefing, improper weight and balance calculation, pilot disregarded 
cues, critical controls selected inadvertently, improper installation, inadequate 
maintenance oversight, and aircraft released in unairworthy condition. 

Intervention Recommendations 
Twenty-two intervention recommendations (IRs) were selected to respond 

to the SPSs identified in the LOC-INT accidents. Consistent with other accident 
analyses, Training (11) and Safety Management (9) interventions dominated the 
Level 1 IRs. Prominent among the proposed Level 3 IRs were eight IRs that 
addressed preflight preparation and seven IRs that addressed CFI and related 
training.  Mission-specific risk management training was proposed twice and 
proactive correction of known safety risks was proposed once. Other training 
recommendations addressed CRM, emergency procedures and dynamic rollover. 
Maintenance IRs addressed QA oversight to ensure compliance with ICAs and 
procedures to prevent release of an aircraft in an unairworthy condition. 

Occurrence Type Relationships 
Four of the LOC-INT events were the first occurrence. One was secondary 

to a practice autorotation (AUTO-P), and one followed a part failure (SCF-H) and 
an emergency autorotation (AUTO-E). One was secondary to power 
management issues (LOC-PM). The occurrence code most often mentioned with 
LOC-INT was DATA (usually information missing from the report or inadequate 
investigation); DATA issues are discussed elsewhere in this report. 

Conclusions 
In general, the same problems were present and similar Interventions 

identified in these accidents as in the other LOC accidents. A high percentage of 
the accidents could have been prevented, regardless of pilot experience or the 
model helicopter, by better preflight and in-flight risk assessment and planning, 
improved communications, and better decision-making. 

Recommendations 
1. Improve preflight planning by establishing preflight briefing guides, SOP-

directed preflight planning, requiring adherence to published preflight 
preparation guidance, and SOP-directed preflight inspection procedures 
for the aircraft and mission equipment.  

2. Improve CFI training and require refresher training on how to more 
effectively instruct and monitor students, especially with regard to 
knowing when and how to intervene. Provide CFI training on advanced 
handling techniques and how to monitor cues critical to safe flight.  

3. Provide CFI risk management training, including guidance regarding 
pilot/students transitioning from fixed-wing aircraft to helicopters.  

4. Establish SOP for oversight of low time commercial pilots and pilots with 
low time in type. 
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5. Provide thorough systems familiarization during transition training. 
6. Provide mission-specific risk management training, and proactively correct 

known safety risks.  
7. Provide aeronautical decision-making training for all pilots and CRM 

training for multi-piloted missions including flight instruction.  
8. Provide QA oversight of maintenance to ensure compliance with ICAs and 

procedures to prevent release of an aircraft in an unairworthy condition.  

LOSS OF CONTROL – LOSS OF TAIL ROTOR EFFECTIVENESS (LOC-LTE) 

Definition 
Loss of Tail Rotor Effectiveness (LTE) or Unanticipated Yaw is an 

occurrence of an uncommanded yaw, which, if not corrected, can result in loss of 
control. LTE is not related to an equipment or maintenance malfunction and may 
occur in any single-rotor helicopter at low airspeeds, at or near gross weight, and 
near translational lift or less. LTE is the result of more anti-torque being 
demanded than the tail rotor can provide to maintain directional control. The 
high power demands of flight at speeds less than translational lift are present in 
all LTE accidents. Sudden initiators of uncommanded yaw are usually caused by 
certain wind directions that require additional tail rotor thrust. 

LTE was only a factor in 6.7% of all loss of control accidents in CY2006 
down from 9.7% of the CY2001 accidents. LTE was a factor in 7% of the CY2000 
accidents.   

Characteristics 
Each LTE accident occurred under different circumstances:  
1. Hovering over water at 150’ with a ten-knot crosswind taking photos of a 

waterfront property. The pilot experienced a right spin, was unsuccessful 
in stopping the spin with left pedal, then entered autorotation at 10’ and 
rolled inverted into water.  

2. Single rotor ENG helicopter attempting to land in a 12,400’ MSL meadow, 
exceeded operating limits, then encountered LTE.  

3. 22-hour student pilot on first solo flight encountered LTE at 10’ AGL. 
Record did not reflect if CFI covered LTE with the student before giving 
the student a solo endorsement.  

4. Personal/private operator entered a hover with a 13-knot gusting tailwind. 
At 4’ to 5’ he initiated a pedal turn to the left; the helicopter spun until the 
pilot initiated a hovering autorotation. 

 
LTE accidents in 2006 were not limited to any single mission type: one 

ENG, one training, one personal/private, and one aerial observation. Two were 
in the maneuvering stage of flight, one landing, and one was on takeoff. 

 All four helicopters were substantially damaged. One accident resulted in 
two minor injuries. 
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Pilot total flight experience in this occurrence category ranged from 10,000 
hours to 180 hours. Flight experience in the make and model of the accident 
helicopter ranged from 5,397 to 22 hours.  

Standard Problem Statements 
Pilots are still losing control of helicopters due to LTE, although the record 

reflects a decrease in the trend. Most helicopter pilots are aware of the concept of 
LTE, but until they experience it really do not know what it is or how to mitigate 
it. In these cases, the most common Level 1 standard problem statement called 
the pilot’s judgments and actions into question (7), specifically procedures 
implementation by not responding correctly to a loss of tail rotor effectiveness.  

The pilots’ inadequate response to loss of tail rotor effectiveness was the 
most selected Level 3 SPS in all four of these accidents. Level 3 standard problem 
statements also included poor pilot decision-making (1), inadequate 
consideration of weather and wind (1), selection of inappropriate landing site (1), 
and choosing an unsafe profile on takeoff (1). The lack of adequate transition 
training from fixed-wing to rotary wing aircraft (1) was also considered to be a 
factor in one accident (student pilot had 180 hours total but only 22 in 
helicopters).  

Intervention Recommendations 
As in previous analysis years, the most common intervention 

recommendation is for more training and instruction - specifically to provide 
ground, flight, or simulator training for recognition and recovery from LTE. 

Occurrence Relationships 
In 2006, inadequate response to LTE was the direct cause of only one of the 

four accidents. In the other three, exceeding operational limits, inadequate 
consideration of wind direction and lack of pilot transition training contributed; 
LTE was secondary. One accident helicopter in 2006 had to ditch in water after 
experiencing LTE. 

Conclusions 
Since LTE is generally a by-product of operating a helicopter at the limits 

of its power margins in adverse or unfavorable wind conditions, in-flight 
power/energy management training for all pilots is recommended. Ongoing LTE 
recognition and power/energy management training is also essential. In 
addition, pilots should not attempt to hover or maneuver at slow speeds with 
unfavorable wind conditions under hot or high conditions where LTE could 
occur. 

Recommendations 
1. Conduct advanced/additional maneuver and recognition of LTE training. 
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2. Conduct power/performance management and aircraft limitations 
training, especially if operating in hot or high altitude situations. 

3. If possible, conduct make and model flight simulator training with 
exposure to the initial onset and recovery from LTE. 

LOSS OF CONTROL – MISCELLANEOUS (LOC–MISC) 

Definition 
The Loss of Control – Miscellaneous Occurrence Type includes several 

other LOC categories with few events in each category.  The remaining accidents 
totaled 11, classified as follows: Unattended Aircraft (UA), four events; Ground 
Resonance (GR), two events; Dynamic Rollover (DR), three events; and Loss of 
Control for Unknown reasons (UNK), two events. 

Characteristics 
There were no fatal or serious injury accidents in the LOC-MISC group. 

There were four accidents with minor injuries; and seven with no injuries.  All of 
the aircraft reportedly sustained substantial damage. Mission categories were 
varied, with two accidents in the Firefighting mission and one each in Air Tour, 
Aerial Application, Business, Electronic News Gathering, EMS, External Load, 
Instructional, Law Enforcement, and Offshore. Two of the helicopters in this 
Occurrence group were powered by reciprocating engines; seven were single-
turbine powered, and two were multi-turbine powered helicopters. All of the 
accidents occurred in Day, Visual Meteorological Conditions. 

The pilots of the flights that composed the LOC-MISC group were highly 
experienced in helicopter operations (averaging 6872 total hours and 5907 hours 
in helicopters). Only two pilots had fewer than 100 hours in make/model. 
Inexperience (due to inadequate transition training), was considered a problem 
in just one occurrence. 

The LOC-MISC group included four unattended aircraft (UA) accidents; 
that is, the aircraft powered up with rotors turning but the pilot had left the 
aircraft. Since UA is a new category in JHSAT reports and accidents of this type 
increased substantially in CY2006, we will discuss them first. They involved one 
reciprocating engine powered aircraft and three single turbine powered aircraft. 
Four mission categories (Firefighting, External Load seismic operations, Air 
Tour, and Business) were involved; two of the accidents occurred at LZs. Both 
LZs were considered unsuitable because of terrain and wind factors. In two 
accidents, the pilot reported he had set the control friction before leaving the 
aircraft to prevent its movement in his absence. All of the accidents involved the 
pilot accepting unnecessary risk by leaving the aircraft to attend to securing or 
removing cargo without assistance. In three accidents, the aircraft moved 
rearward, striking and damaging the tail rotor assembly or rolling over. In one 
instance, the pilot elected to fly back to base after the event with known tail rotor 
damage to respond to an “urgent” call. Collectively, these accidents could have 
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been prevented by establishing SOP that required use of best industry practices 
for accomplishing the cargo management task, addressed LZ risk management 
issues, increased awareness of unattended aircraft hazards, and providing 
training and operational oversight of remote operations. 

One of the ground resonance (GR) accidents occurred when braking while 
ground-taxiing a wheel-equipped twin turbine aircraft in strong gusty winds. 
Training on emergency procedures (to include simulator training) might have 
prevented this accident. The investigation did not determine whether struts, 
tires, or dampers might have been additional factors. The second GR accident 
occurred during ground operations in a skid-equipped aircraft. Low pilot time in 
the aircraft (29 hours) and minimal transition training in the aircraft were 
identified as problem statements in this accident.  

Dynamic Rollover (DR) accidents are the result of the susceptibility of the 
helicopter to a lateral rolling tendency when it pivots about a landing gear until 
it reaches its critical rollover angle. It is frequently precipitated by a takeoff 
attempt when the helicopter’s movement is impeded by a tie down, terrain, or 
vegetation and the helicopter begins to pivot about the obstruction. The rolling 
movement causes the main rotor thrust vector and its moment to continue 
moving laterally, eventually exceeding the cyclic control authority of the 
helicopter. The most effective means of preventing dynamic rollover once the 
main rotor thrust vector begins movement toward the critical rollover angle is to 
smoothly lower collective. CY2001 accident data showed this to be a very 
significant problem, in that 12 LOC-DR accidents occurred (7% of all accidents). 
In that LOC-DR accident count was down to three accidents (2% of the accidents) 
in CY2006, those accidents are noted here with miscellaneous LOC accidents. In 
one of those accidents a dual primary stage student lowered the collective 
inappropriately resulting in skid contact with the ground while hovering. Before 
the CFI could intervene, the aircraft pivoted about the skid and rapidly rolled 
into the ground. Another DR accident occurred when a pilot attempted to takeoff 
after a precautionary landing to an unprepared landing site. The landing skid 
apparently contacted vegetation or uneven terrain during the takeoff resulting in 
the aircraft pivoting on a skid and rolling over. A third DR accident occurred 
when a Firefighting aircraft’s snorkel became snagged on a water tank during a 
dipping operation, culminating in a loss of control. Underlying this accident was 
the pilot’s relatively low helicopter PIC experience and his falsification of his 
pilot experience when applying for his type rating (Part 29 aircraft) and the job. 
All of the DR accidents could have been prevented by increased pilot knowledge 
of DR and attentiveness to circumstances that could trigger the phenomena. 

The two unknown (UNK) accidents were similar in that there was a 
reported but unconfirmed control system failure that preceded the loss of 
control. Lack of depth in the investigation of these occurrences precluded a 
sound determination of how these events might have been prevented.  
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Standard Problem Statements 
Twenty-seven (27) SPSs were selected to address the LOC aspects of the 

LOC-MISC accidents. At Level 1, Pilot Judgment and Action (11) and Safety 
Management deficiencies (8) were cited most often, followed by Ground Duties 
(3), and Situational Awareness (2). At Level 3 (more specific problem 
identification) “inadequate safety program” was identified three times; other 
selected problem statements (disregarded known safety risk (2), sense of urgency 
led to risk taking, and willful disregard of rules) also suggested problems in the 
safety program. Other pilot action problems included improper procedure 
implementation (2), improper recognition and response to dynamic rollover (2), 
inadequate or untimely CFI action, improper action due to misdiagnosis; critical 
controls selected inadvertently, inappropriate energy/power management, 
inadequate preflight preparation, and failed to follow procedures. Underlying 
the ground resonance accidents was a lack of awareness of the aircraft’s 
aerodynamic state (2); and underlying a lack of transition training in one of the 
accidents was a cultural/economic issue. 

Intervention Recommendations 
Twenty-four (24) intervention recommendations (IRs) were proposed in 

response to the LOC-MISC problem statements. These include recommendations 
for Safety Management (11), Training (10), Safety Information (2), and 
Infrastructure/Ground Support (1)  

Occurrence Type Relationships 
Six of the LOC-MISC events, including the dynamic rollover and ground 

resonance events, were the first occurrence type. Two followed LZ occurrences; 
two followed unconfirmed system component failures, and one followed an 
external load event. DATA occurrence issues were identified in all 11 accidents. 

Conclusions 
In general, the same Problems were present and similar Interventions 

identified in these accidents as in the other LOC accidents. A high percentage of 
the accidents could have been prevented, regardless of pilot experience or the 
model helicopter, by better preflight and in-flight risk assessment and planning, 
improved communications, and better decision-making. 

Recommendations 
1. Establish operator risk assessment and management programs and 

provide training and SOP oversight to ensure their effectiveness. 
2. Provide mission-specific training and SOP that would reduce risk and 

incorporate industry best practices. 
3. Provide safety educational information that would address common 

accident causes such as dynamic rollover and ground resonance and the 
risks associated with leaving operating aircraft unattended.  
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4. Provide oversight of new or low time pilots through safety management 
programs. 

5. Ensure that pilot training programs provide thorough systems 
indoctrination in transition training, make use of flight simulators when 
available, and ensure that simulator training includes maneuvers and 
events that cannot be practiced safely in the aircraft. Training programs 
should include industry checklist procedures, decision-making with 
respect to wind, dynamic rollover, best practices, advanced maneuver and 
emergency procedures training. 

6. Wherever possible, flight operations should provide ground assistance to 
eliminate the need for pilots to leave a turning aircraft unattended. Require 
that a qualified pilot be on the controls any time rotors are engaged. 

SYSTEM COMPONENT FAILURES (SCF) 

DEFINITION 
System Component Failure is defined as an occurrence when a system or 

component on the helicopter did not function correctly.  The occurrence could be 
a mechanical failure, an intermittent electrical/system malfunction or failure to 
meet Aircraft Flight Manual (AFM) performance requirements. An SCF may be 
traced to a failure in design, failure to properly maintain or from a “quality 
escape” during manufacture. In some accidents, a failure may have been 
perceived, or reported by the flight crew, but could not be confirmed or 
substantiated by the investigation team.  The JHSAT has classified these 
accidents as unconfirmed system component failures. 

SCF was cited in 43 of the 152 accidents (28.3%) of the total accidents.  The 
SCF occurrences were separated into the following categories: engine failure, 
airframe component failure (including the rotor system), special mission 
equipment failure, and unconfirmed failures, as depicted in Table 34. 

 
Type of Failure # of Failures % of Accidents 

Airframe 18 11.8% 

Engine 16 10.5% 

Unconfirmed 8 5.3% 

Mission Equipment 1 .7% 

Total 43 28.3% 

Table 34.  Type of System Component Failure 
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CHARACTERISTICS 
The SCF characteristics are identified as attributes of a part or system in 

which the failures were documented within the NTSB report.  
Pilot reaction to the SCF and accident circumstances after the initiating 

event, such as Autorotation or Loss of Control, are reported in other sections of 
this report. The focus of this section is to address the actual SCF and potential 
mitigations, but not to address the consequences of the failure. In the analysis of 
the CY2001 and CY2006 accident data, the JHSAT identified a number of failures 
as “unconfirmed” when the evidence within the NTSB docket did not include a 
system failure.  CY2000 analysis of SCF was not included in the occurrence 
categories. SCF related accidents attributed to 21.3% of the CY2001 accidents and 
23.0% of the CY2006 accidents.  

MAINTENANCE 
Maintenance-related accidents are defined as an occurrence due to the 

failure of a helicopter system or component resulting from an improperly 
performed maintenance action, or the lack of proper or scheduled maintenance.  

Maintenance-related problems were identified as a primary contributing 
factor in 18% of the accidents in CY2006.  The following Table 35 illustrates the 
dominance of maintenance error as the primary contributing factor in system 
component failures. CY2001 and CY2006 are shown due to the consistent 
application of the analysis when compared to CY2000. Therefore, maintenance 
problems were identified as the primary contributing factor in 85.3% of CY2001 
SCF accidents with known causes.  The CY2006 data analysis found that 75% of 
the known SCF occurrences were maintenance-related.    

A list of the primary maintenance problems and JHSAT Intervention 
Recommendations are found in Table 35. The primary contributor to 
maintenance error is listed as failure to follow approved maintenance procedures 
in the published Instructions for Continued Airworthiness (ICA). When 
investigating maintenance related accidents the investigation is often of 
insufficient depth to determine specific maintenance human error circumstances. 
The NTSB reports frequently identify the maintenance error but they seldom 
determined why the error occurred.  Therefore, the JHSAT primary intervention 
recommendation is to follow the ICA with confirmation of compliance and by 
improved quality oversight.  

 
 CY2001 CY2006 

Total Identified System component failure Accidents 43 43 

System Component Failures unconfirmed by JHSAT analysis 6 8 

Part failure identified but insufficient data to determine cause 3 7 

Total System/Component failures with cause determined 34 28 

75 



Total Confirmed Maintenance-related System Component Failures 29 21 

Component failures mitigated by design approval holder change 3 7 

Component failure related to operational factors 2 0 

Table 35.  Type of System/Component Failure 

OTHER ANALYSIS 
Table 35 also depicts differences between the CY2001 and CY2006 

accident data. The number of unconfirmed SCF occurrences has increased along 
with an increase in the number of SCF occurrences where insufficient data was 
provided to establish failure cause. Both of these increases are associated with 
the insufficient depth of specific NTSB investigations. Details on these findings 
are reported in the Data section of this report and will be communicated to the 
NTSB under separate correspondence. 

Another area of change between the CY2001 and CY2006 accident data is 
the increase in the number of SCF occurrences mitigated by Design Approval 
Holder (DAH) corrective action, either a part or system design change or 
modification to the ICA. There were seven DAH actions taken in CY2006 versus 
three in CY2001.   

Table 35, also details SCF occurrences related to operational factors. This 
category includes component failures or damage directly related to operation of 
the helicopter outside of the AFM approved limitations.  There were two SCF 
accidents related to operational factors in CY2001 and none in CY2006.   

STANDARD PROBLEM STATEMENTS 
The Top Five CY2006 Level 3 SPSs for SCF occurrences are shown in  

Table 36.     
CY2006 System Component Failure Count 

Failure to perform proper maintenance procedure 16 

Engine Component failure 15 

Maintenance did not detect impending failure 5 

Tail Rotor Drive System Component Failure 4 

Aircraft released in unairworthy condition 4 

Table 36.  Level 1 SPS for System Component Failure 

INTERVENTION RECOMMENDATIONS 
Table 37 lists the Top Five CY2006 Level 3 IRs. Data from CY2001 and 

CY2006 JHSAT analysis is provided for comparison purposes. Interventions are 
rank ordered by CY2006 frequency.  In general, the interventions match the 
dominant SCF maintenance categories.  
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Intervention Recommendations for SCF Issues CY2001 CY2006 

Follow ICA procedures with confirmation of compliance 20 18 

Better MX QA oversight to ensure adherence to ICA 12 12 

Design approval holder implement corrective action & mitigate risk 4 7 

Evaluate adequacy of published ICA 5 5 

Improve preflight and/or MX inspections 8 4 

Install part failure detection system (HUMS) 6 4 

Procedures to prevent release of aircraft in unairworthy status 2 4 

Table 37.  Top IRs for System Component Failures 

OCCURRENCE TYPE RELATIONSHIPS 
Sixty-one occurrence categories assigned in the 43 SCF-related accidents 

are provided in Table 38. The evaluation of each of these occurrence categories is 
presented in their respective report sections. Multiple occurrence categories may 
be involved in specific accidents and each category is a contributing causal factor 
except for data issues.  

 
Occurrence Categories Frequency 

Autorotation 23 

Data 19 

Loss of Control (LOC) 6 

Unknown-regulatory 5 

External Load (EXTL) 3 

Fire 2 

Landing Zone (LZ) 2 

Strike 1 

Total 61 

Table 38.  System Component Failure Occurrences 

CY2000, CY2001 AND CY2006 COMPARISON 
SCF related accidents comprise approximately the same percentage of 

accidents for each of the three years analyzed by the JHSAT. Table 39, lists a 
breakdown of each year SCF accidents.  The table is organized by the highest 
percentage of failures from CY2006. The comparison between the CY2001 and 
CY2006 data identified a similar number of accidents with confirmed SCF 
occurrrences for approximately 22% of the accidents on average.  
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The following paragraphs address three areas discussed in the CY2001 
JHSAT report section on SCF and are revised to reflect additional data from the 
CY2006 analysis. 

Types of Failure 2000 2001 2006 

Airframe 31 (15.7%) 20 (11.5%) 18 (11.8%) 

Engine 18 (9.1%) 15 (8.6%) 16 (10.5%) 

Unconfirmed 0 (0%) 6 (3.5%) 8 (5.3%) 

Special Mission 2 (1.0%) 2 (1.2%) 1 (0.7%) 

Total 51 (25.9%) 43 (24.7%) 43 (28.3%) 

Table 39.  Comparison of SCF  
Note: CY2000 analysis did not identify and annotate unconfirmed failures 

PREFLIGHT INSPECTIONS  
In approximately 24% of the CY2001 SCF accidents, a thorough helicopter 

pre-flight inspection may have detected the impending failure. Increased 
emphasis on conducting a thorough helicopter preflight and any mission specific 
equipment can have a significant impact on reducing SCF accidents. Analysis 
revealed that preflight inspection missed impending failures in eight accidents, 
seven aircraft parts, and one mission-specific equipment in CY2001 and on four 
accidents involving helicopter components in CY2006.  

MONITORING SYSTEMS 
A significant decline in the number of accidents in CY2001 and CY2006 

was evident as compared to CY2000 for cases where vibration or engine 
monitoring systems may have detected impending component failures.   

In the CY2000 dataset, 24 (47%) accidents of the total SCF accidents were 
identified as potentially benefitting from installation of Health and Usage 
Monitoring Systems (HUMS) or Engine Monitoring Systems (EMS). The 
reduction in HUMS and EMS recommendations between CY2000 and the other 
two years is primarily due to the high number of tail rotor system failures (12) 
and engine turbine over-temperature failure modes (3) in the CY2000 data.  The 
following Table 40 illustrates the differences. 

 
Analysis Year CY2000 CY2001 CY2006 

Tail rotor drive system 12 4 0 

Engine over-temperature 3 1 0 

Other helicopter or engine systems 9 1 4 

Total monitor recommendation accidents 24 6 4 

Table 40.  Monitoring Systems Accidents 

78 



OTHER 
The JHSAT recommends that the FAA mandate corrective action when 

available and rely on inspections only as interim risk mitigation.  There were two 
accidents in CY2001 where the Airworthiness Directives (AD) allowed continued 
inspection rather than mandating parts replacement or modification.  In both 
cases, the DAH introduced a design change to these critical parts to eliminate the 
potential failure, but the FAA did not mandate these actions. In each accident, 
the owner/operators elected to rely on the periodic inspections for an extended 
period rather than performing the corrective action.  

A single accident in the CY2006 data had similar circumstances which 
further supports the JHSAT recommendation.  

RECOMMENDATIONS 
 The recommendations from the CY2006 accident analysis are an extension 

of the recommendations from the CY2000 and CY2001 JHSAT reports. 
Maintenance error or omission remains the primary contributing factor in SCF 
related accidents. The CY2000 report emphasized use of HUMS and/or EMS 
monitoring systems to detect impending failure conditions. The potential impact 
of this mitigation appears minimal when considering the CY2001 and CY2006 
data; however, it is still considered a beneficial long-term mitigation with the 
introduction of modern low-cost systems on helicopters and engines.  

The following recommendations reflect a combination of interventions 
from the CY2000, CY2001 and CY2006 analyses: 

 
1. The NTSB should investigate possible non-adherence to published 

Instructions for Continued Airworthiness (ICA) on all SCF accidents.  
2. Improved FAA oversight, operator maintenance quality assurance, and 

record-keeping functions could aid in reducing maintenance error rates.  
3. Industry should pursue inclusion of HUMS and EMS for helicopters and 

engines.   The JHSAT analysis does not support mandatory application of 
HUMS and EMS to the existing fleet, however installation of these systems 
is recommended where mission risk and survivability factors dictate. TC 
holders should consider improved system usage/maintenance capability 
where practical in new type designs. Introduction of maintenance 
monitoring systems in these helicopters would provide a long-term 
benefit.  The JHSAT recommends existing aircraft be retrofitted on a 
voluntary basis by STC. 

4. Training should include emphasis on the importance of a thorough pre-
flight procedure for both the helicopter and mission specific equipment to 
reduce part failure risk. 

5. Provide the NTSB with sufficient JHSAT analysis data to identify the 
maintenance areas that are deficient in current helicopter investigations to 
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include how to improve maintenance information gathering and 
documentation. 

6. The FAA should mandate installation of corrective actions, when available, 
rather than relying on continued inspections.  

7. Public Use helicopters, should be maintained in compliance with civil ICA 
(or equivalent) standards and civil regulatory requirements be applied to 
these operations.   

STRIKE CATEGORY  

DEFINITION 
The STRIKE occurrence category is related to an aircraft striking an object 

to include aircraft and rotor blade strikes that occur during take-off, landing, low 
altitude operations, or during flight.  The taxonomy coding (ICAO CICTT) was 
modified due to significant differences of where and how helicopters are 
operated.  The JHSAT refined the taxonomy for helicopters to allow comparisons 
that are more realistic across aviation communities.  

The STRIKE occurrence category was present in 28 (18.4%) of the 152 
accidents in CY2006.  Subcategories are broken out as follows (Table 41): 

 

Occurrence Code Description Accident Count 

HTOL Strike during a takeoff or landing 9 (32.1%) 

OBJ-H Object strike of helicopter 16 (57.2%) 

LALT Low altitude operation 3 (10.7%) 

 Total:  All Strike Accidents 28 (100%) 

Table 41.  STRIKE Occurrence Analysis 

Of the 28 accidents, LALT accounted for three accidents (10.7%), OBJ-H 
accounted for 16 accidents (57.2%), and HTOL accounted for nine accidents 
(32.1%).   

Secondary strike events included in four accidents. 
The prior years of CY2000 and CY2001 accident history of obstacle strikes 

initiating accidents were compared to the CY2006 accidents in Table 42.  It is 
evident that the wire strikes are a major threat.  The second largest threat is 
striking trees.  

 
OBJECTS CY2000 CY2001 CY2006 

Wire 10 9 11 

Tree 9 5 8 

Pole  2  
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Ground/Runway 1  2 

Water  1 1 

Other Obstacle(s) 2 3 2 

Table 42.  Object Struck Initiating Accident 

Wire Strike Protection System (WSPS) is a kit that directs an encountered 
wire to a hardened steel cutter that causes the wire to sever.  WSPS do not 
protect the entire aircraft but provide adequate protection for smaller wire sizes.  
WSPS kits are not available for all models nor are they an FAA requirement.  Of 
the 11 accidents involving a wire strike in CY2006, only three had the WSPS kit 
installed.  All CY2001 and CY2006 wire strikes involved Part 27 helicopters.  In 
CY2000, only one helicopter involved in a wire strike was a Part 29 weight class, 
as compared to nine in the Part 27 weight class. 

The height above ground level (AGL) where the wire strike occurred was 
identified in the 11 wire strike accidents of CY2001 and CY2006 are shown in 
Table 43.  Over 90% of wire strikes were 100’ or below.  Over 63% of all CY2006 
wire strikes were at a surface height of 50’ or below. 

 
Height AGL (feet) CY2001 CY2006 

0’-25’ 1 (11.1%) 2 (18.2%) 

26’-50’ 3 (33.3%) 5 (45.5%) 

51’-75’ 0 (0%) 2 (18.2%) 

76’-100’ 0 (0%) 1 (9.1%) 

101’-125’ 1 (11.1%) 0 (0%) 

126’-150’ 2 (22.2%) 1 (9.1%) 

Unknown 2 (22.2%) 0 (0%) 

Total 9 (100%) 11 (100%) 

Table 43.  Wire Strike Height 

CHARACTERISTICS OF STRIKE CATEGORY ACCIDENTS 
Strike category accidents may have been the initiating event of the 

accident, or a secondary event in the accident subsequent to another problem.  
Some flights were required to operate at a low altitude to accomplish their 
mission, while others were needlessly operating in a low altitude environment. 

The CY2006 strike category accidents occurred under all of the operating 
rules as noted in Table 44.  Likewise, strike category accidents occurred during 
all types of missions, Table 45. 

 
Operating Regulation CY2001 CY2006 

Part 91 16 (48.5%) 21 (75.0%) 
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Part 133 2 (6.1%) 1 (3.6%) 

Part 135 2 (6.1%) 2 (7.1%) 

Part 137 5 (15.2%) 1 (3.6%) 

Public Use 8 (24.2%) 3 (10.7%) 

Total 33 (100%) 28 (100%) 

Table 44.  Operating Regulation during Accident Flight 

 
Mission CY2001 CY2006 

Aerial Application 7 (21.2%) 1 (3.6%) 

Aerial Observation/Patrol 1 (3.0%) 4 (14.3%) 

Air Tour  1 (3.6%) 

Business 1 (3.0%) 1 (3.6%) 

Commercial 3 (9.1%) 3 (10.7%) 

Emergency Medical Services 4 (12.1%) 3 (10.7%) 

Firefighting 4 (12.1%)  

Instructional/Training 1 (3.0%) 2 (7.1%) 

Law Enforcement 2 (6.1%) 1 (3.6%) 

Logging 1 (3.0%) 1 (3.6%) 

Offshore 1 (3.0%)  

Personal Private 7 (21.2%) 10 (35.7%) 

Utility Patrol/Construction 1 (3.0%) 1 (3.6%) 

Table 45.  Type of Mission Flown During Accident 

Visibility and weather conditions were not significant factors within the 
strike category group.  In CY2006, strike accidents accounted for three (10.7%) of 
the accidents occurring in IMC as compared to five (15.2%) in CY2001.  Likewise, 
only four (14.3%) of the strike category accidents occurred at night in CY2006 
compared to four (12.1%) accidents in CY2001. 

Table 46 details the flight phase during the CY2006 accidents.  Landing 
phase was the highest flight phase percentage of 35.7% during the CY2006 
accidents, followed by maneuver phase of 32.1%.   

 

Flight Phase Number Percentage 

Take-off 1 3.6% 

Maneuvering 9 32.1% 

En route 6 21.4% 

Approach 1 3.6% 
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Landing 10 35.7% 

Standing 1 3.6% 

Total 28 100% 

Table 46.  Phase of Flight 

Overall, the CY2006 strike category accidents are roughly comparable to 
that of the CY2001 accidents.  CY2006 consisted of 15 fatalities (22.7%) of 66 
occupants in 28 accidents.  CY2001 consisted of 11 fatalities (15.1%) of the 73 
occupants in 33 accidents.  The fatality-to-occupant ratio of strike category for 
CY2006 of 22.7% was higher than the overall ratio of 11.7% ratio for all helicopter 
accident occupants.  The CY2006 fatality-to-occupant ratio is higher than the 
comparable ratio in CY2001, which was 15.1% for strike accidents.    

The ratio of post-crash fires for all strike category accidents was 17.9%     
(5 of 28) as compared to 8.6% (13 of 152) for all accidents in CY2006.  For 
comparison in CY2001, the ratio of post-crash fires for all strike category 
accidents was 6.1% (2 of 33) as compared to 9.2% (16 of 174) for all helicopter 
CY2001 accidents.  The fatal injury potential for occupants in the strike category 
continues to be higher than that of the risk to occupants for the average of all 
categories. 

The average flight hours in make/model was 2,181 flight hours (27 of  28 
pilot reporting) for the strike category PIC pilot which is considerably higher 
than the average for all categories of 1,441 flight hours (147 of 152 pilot reporting) 
in CY2006.  For comparison with CY2001, the average flight hours in 
make/model was 1,304 flight hours (32 of 33 pilot reporting) for the strike 
category pilot-in-command pilot which was close to the make/model flight 
hours average of 1,210 hours for all pilots (159 of 174 pilots) in all types of 
accidents. 

STANDARD PROBLEM STATEMENT (SPS) 
There were 79 Level 3 SPSs identified for the 28 accidents in the strike 

category.  The most common of the problems (totaling 59 Level 3 SPSs) and their 
frequency are shown in Table 47.  Frequency of the Level 1 SPSs (counting only 
one per accidents for each Level 1 category) are found in Figure 18.  Overall pilot 
judgment and actions was cited in 22 (78.6%) of the strike accidents. Operations 
near wires, trees, etc and low altitude operations (including takeoff and landing) 
require extra care, vigilance, standardization, and overall risk management.  

 

SPS Level 1 SPS Level 3 Frequency 

Pilot situational 

awareness 
Aircraft position and hazards 12 

Pilot Judgment and 

Actions 
Pilot’s profile unsafe - Altitude 8 
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Safety Systems and 

Equipment 
Intolerance to wire strike 7 

Pilot Judgment and 

Actions 
Diverted attention, distraction 4 

Pilot situational 

awareness 
Low flight near wires 3 

Safety Management Insufficient employee performance monitoring 3 

Pilot Judgment and 

Actions 

Disregarded cues that should have led to termination of current 

course of action or maneuver 
3 

Ground Duties Inadequate consideration of obstacles 3 

Pilot Judgment and 

Actions 
Pilot decision-making 3 

Pilot Judgment and 

Actions 
Improper termination of precautionary landing 3 

Mission Risk Mission requires low/slow flight 3 

Safety Management Management policies/oversight inadequate 2 

Pilot Judgment and 

Actions 
Selection of inappropriate landing site 2 

Pilot Judgment and 

Actions 
Pilot misjudged own limitations/capabilities 2 

Table 47.  Most Frequent Level 3 Strike SPSs 

  
Level 1 SPSs for the 28 STRIKE Accidents
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Figure 18.  Level 1 SPSs for Strike Category 

INTERVENTION RECOMMENDATIONS 
There were 85 Intervention Recommendations (IR) at Level 3 identified for 

the 28 accidents.  The most frequently used Level 3 interventions are listed in 
Table 48.  The recommended interventions at Level 1 are listed in Figure 19.  The 
most recommended intervention was Safety Management.  Improved Safety 
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Management can be accomplished through better SOP operations management, 
operational risk management, improved supervisory and operational oversight, 
and training/recognition of suitable landing sites.  Operations at low altitudes 
and near hazardous object require extra care and planning.  The two Level 1 IRs 
that followed Safety Management were Training/Instructional and Systems and 
Equipment.  The most significant Training/Instructional recommendations 
included advanced maneuver and autorotation training programs, emergency 
procedure training and critical cues, mission specific training (especially for 
known hazards), and judgment training.   

The focus of the Systems and Equipment recommendations were on the 
installation of proximity detection systems and wire strike protection systems 
due to the high number of wire strikes in the CY2006 dataset. 

 

Intervention Level 1 Intervention Level 3 # 

Systems and 

Equipment 
Install proximity detection system 10 

Systems and 

Equipment 
Install WSPS 6 

Training/Instructional ADM Training 5 

Training/Instructional Training emphasis for maintaining awareness of cues critical to safe flight 5 

Safety Management Use Operational Risk Management Program (Inflight) 4 

Safety Management Mission specific Risk Management Program 4 

Training/Instructional Ground Hazard Awareness/Proximity training 4 

Systems and 

Equipment 
Wire detection systems for low altitude ops 4 

Safety Management Establish risk assessment program to eliminate culture of non-compliance 3 

Regulatory FAA remedial action 3 

Safety Management Establish Helicopter operational monitoring program (HOMP) 2 

Safety Management Personal Risk Management Program (IMSAFE) 2 

Safety Management Increase nearby hazard awareness 2 

Safety Management SOP directed preflight planning procedures 2 

Training/Instructional Precautionary landing decision-making training 2 

Safety Management Decision-making training for operations in wind 2 

Safety Management Establish/assert operational control/oversight by operator 2 

Training/Instructional 
Push “nearby object awareness” best practice info into existing company and 

customer training programs 
2 

Safety Management Establish mission specific SOP and flight ops oversight program 2 

Table 48.  Most Frequent Strike IRs (Level 3) 
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Figure 19.  IRs (Level 1) for Strike Category 

CONCLUSIONS 
The strike category accidents are a significant portion (18.4%) of all 

CY2006 helicopter accidents.  The ability to detect wires is an concern as well as 
the decision to operate in the low altitude environment.  The failure to avoid 
tree/obstacle strikes is related to a lack of situational awareness of the helicopter 
relative to nearby objects.  Other than strikes during a forced landing, this 
category can be summarized by poor Aeronautical Decision Making.  Risk 
assessment, aeronautical decision-making training, company SOPs, 
standardization, and various types of training are essential. 

RECOMMENDATIONS 
1. An SMS program that includes significant strike-related recognition and 

avoidance training. 
2. Mission-specific training. 
3. Development and installation of obstacle detection systems. 
4. Operational control implementation and enhancement (including company 

monitoring and enforcement). 
5. Risk management training – low altitude operations. 
6. Installation of a WSPS if applicable.   
7. Maintain the minimum safe altitude for the operation. 

ABNORMAL RUNWAY CONTACT 

DEFINITION 
 Abnormal Runway Contact (ARC) is defined as landings that result in 

collapsed or spread gear, main rotor blade contact with the airframe, or tailboom 
damage. These accidents are not limited to abnormal contact with a prepared 
runway, but include unprepared surfaces as well.  Abnormal Runway Contact 



(ARC) events occurred in two (1.3%) of the 152 accident reports analyzed in 
CY2006.   

In comparison to the CY2001 data, ARC counts have reduced significantly 
due to the application of greater detailed analysis and a more accurate analysis 
utilizing Occurrence Categories.  In CY2001, nine of the 22 ARC accidents 
resulted from the improper execution of a practice autorotation landing. In 
CY2006, both accidents occurred during lift-off and maneuvering and 
subsequently experienced a loss of control.   

CHARACTERISTICS 
Each accident occurred in Visual Meteorological Conditions (VMC).  

There were no fatalities associated with this category of accident; however, each 
aircraft received substantial damage.  

The team reviewed demographics and included the mission being flown 
at the time of the accident, and each accident was operating under Part 91, 
General Aviation Rules and CFIs were at the controls with either a student pilot 
or a passenger with minimal flight experience.   

Pilot flight times were also reviewed. The team determined that the total 
time were in the 1400 – 1700 total time flight hour range, with 900 – 1200 time as 
the Instructor. Both accidents had passengers on board and no flight time was 
reported for either occupant; however, the businesses listed in accidents were 
listed as flight academies.  Total rotorcraft time in make and model ranged from 
900 – 1200 hours.  

STANDARD PROBLEM STATEMENTS 
Abnormal Runway Contact (ARC) accidents accounted for two of the 152 

accidents and included two Standard Problem Statements (SPS). The consistent 
Level 1 SPSs was Pilot Judgment and Actions. Additionally, Post-crash 
Survival/Safety Equipment was listed due to one accident involving a CFI not 
using the installed shoulder harness.   

INTERVENTION RECOMMENDATIONS 
Intervention categories to prevent future occurrences of ARC accidents 

include Safety Training, Basic Training and Flight OPS Management.  

OCCURRENCE TYPE RELATIONSHIPS 
Abnormal Runway Contact is a result as opposed to the cause of an 

accident, and as such has many potential relationships with other accident types 
that are discussed in detail in other sections of this report.  
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CONCLUSIONS 
After reviewing the data, the JHSAT concluded that human error was the 

leading cause of Abnormal Runway Contact accidents. Improper decisions on 
the ground and in-flight by the pilot and others resulted in these two accidents.   

RECOMMENDATIONS 
1. Install FDM equipment in all aircraft in order to improve the quality of the 

accident investigation.  
2. Establish SOPs for specific mission, risk management, and operational 

pilot procedures. 
3. Establish a safety-training program including training on common 

operational pilot errors, Cockpit Resource Management (CRM) training, 
pilot judgment training and risk assessment, and situational awareness. 

4. Establish CFI training programs, with initial and recurring requirements, 
for CFI judgment and decision-making, advanced handling techniques, 
cues for low RPM and airspeed issues, and advanced maneuvers training.  

AIRDROME, RAMP, AND LANDING ZONE  

DEFINITION 
Airdrome (ADRM), Ramp (RAMP), and Landing Zone (LZ) accidents are 

those occurring on or near the ground and involving factors associated with or 
near the landing area.  These are further broken down into three areas with 
consideration to the phase of flight or area of operation.  These would include the 
approach to the landing area, maneuvering in the landing area, and ground 
handling in the landing area.  An overview of all these accidents is provided in 
the following section with more detail provided in the following ADRM, RAMP, 
and LZ sub-sections. 

CHARACTERISTICS 
The most common characteristics in these occurrence types involved 

inadequate pilot judgment in selecting an appropriate landing site.  In the 
airdrome area, these accidents include striking wires during the approach and 
striking trees and parked vehicles or failure to use ground equipment properly.  
Accidents in the landing zone area involved pilots choosing inappropriate 
landing areas, sometimes due to emergency circumstances.  Several landing zone 
accidents occurred because of inadequate reconnaissance (recon) or a total failure 
to perform a suitable high or low recon of the LZ before landing.  
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CONCLUSIONS 
 The problems identified with Airdrome, Ramp and Landing Zone 

accidents are primarily Pilot Judgment & Actions and Safety Management issues.  
Both address human failings, one involving the pilot and the other involving 
oversight of flight operations.  The most prominent interventions associated with 
ADRM, RAMP, and LZ accidents are establishing Safety Management Systems to 
reduce risk during off-site operations, establishing improved operational control 
and oversight of off-site areas, implementing training and instruction on risk 
assessment and management, and establishing SOPs for off-site operations. 

RECOMMENDATIONS 
 Throughout the sections on ADRM, RAMP, and LZ, the following 

common recommendations were found: 
1. Establish Safety Management Systems to reduce risk during off-site 

operations. 
2. Establish specific SOPs for off-site operations areas. 
3. Implement training and instruction focused specifically on risk assessment 

and management, especially for off-site operations. 
4. Establish better operational control and oversight of off-site operations. 

AIRDROME (ADRM) OCCURRENCES 

  Definition 
ADRM accidents are those occurring on or near the ground that involve 

factors associated with an airport, heliport, platform, fixed or mobile helipad or 
its operating area. Such accidents occur with relatively low frequency but seem 
to occur each year across mission categories. Potential avoidance of these 
accidents could be attributed to improved risk assessment and flight planning 
and improved communications between the flight crew and support personnel. 
There were five ADRM helicopter accidents in the United States in CY2006. 

 Characteristics 
ADRM accidents occurred in three different mission categories in CY2006.  

The frequency by categories were three (60% of the ADRM accidents) occurring 
on “Personal” flights and one accident each associated with Business and Air 
Tour flights.  One of the five was a fatal accident. Two accidents produced 
serious injuries, and in the other two accidents produced no injuries.  Three of 
the accidents resulted in substantial damage to the helicopter.  In the other two 
accidents, the helicopter was destroyed.  

One of the accidents involved a single-engine turbine-powered helicopter 
and four involved reciprocating-engine powered helicopters.  One of the 
accidents occurred at dusk and the other four occurred during the day.  All of the 
accidents occurred in Visual Meteorological Conditions. 
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The five accidents occurred during two flight phases. One occurred 
during takeoff and resulted when the helicopter struck wires during departure 
from an uncontrolled airport.  The other four accidents occurred during landing.  
During one accident, while landing the pilot slid 50 feet on an icy surface and 
collided with a parked helicopter.  During another landing accident, the main 
rotor of the helicopter impacted a tree while the pilot was positioning the aircraft 
over a wooden helipad.  In the third accident, the helicopter collided with a 
hangar when the pilot tried to land on an unsecured helicopter dolly.  The 
remaining landing accident resulted when the helicopter rolled over during an 
attempted landing on a helicopter dolly.  

Low total flight time for the pilot was a factor in three of five ADRM 
accidents.  Each of these pilots had total time below 500 hours.  Low time in 
make/model occurred in 80% of the ADRM accidents.  Each of the pilots in the 
four accidents had 350 hours or less in make/model.  The pilot involved in the 
fifth ADRM accident had less than 700 hours in make/model.   

 Standard Problem Statements 
Eleven Problem Statements defined the issues the JHSAT found in the 

ADRM occurrence category and are summarized in Figure 20.  In broad terms, 
the JHSAT most often categorized problems as errors of Infrastructure 36.4%, 
Safety Management 36.4%, Pilot Judgment and Actions 18.2%, and Ground 
Duties 9%.  Infrastructure deficiencies addressed equipment related to the 
Airdrome/Landing Zone.  Safety Management included deficiencies in 
management, the pilot, and pilot experience.  Both cases of Pilot Judgment & 
Actions involved landing procedures as related to selection of an inappropriate 
landing site.  The single deficiency in the Ground Duties pertained to inadequate 
mission planning.  
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Figure 20.  ADRM Level 1 SPS Total 
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 Intervention Recommendations 
 The JHSAT suggested 11 Level 1 Interventions to reduce the hazards 

indicated by the Problem Statements, as depicted in Figure 21. Safety 
Management corrections 64% were the most frequent, followed by 
improvements in Infrastructure 27%, and Training/Instructional 9%. More 
specifically, those recommended interventions (Level 3) included establishment 
of mission-specific SOP and operations oversight, establishment of SOP and 
training for platform operations, training for suitable landing site selection, risk 
assessment and operational risk management training, and ground operations to 
include marking obstructions, snow/ice removal, and providing marshals to 
guide ground operation of helicopters.   
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Figure 21.  Level 1 ADRM IRs 

Occurrence Type Relationships 
 Inadequate “Data” from the investigation existed in four of five ADRM 

accidents.  A collision with an object (Strike) occurred in three of five accidents.  
Fire (post-impact) occurred in two of five cases and a loss of control (LOC) 
occurred in one of five accidents.  

Conclusions 
The team determined Interventions were necessary in Safety 

Management, Infrastructure, and Training/Instruction. 

Recommendations     
1. Establish SOP for the pilot to enhance training on suitable landing site 

selection. 
2. Establish standardized training for platform operations. 
3. Establish/improve the company risk management program. 
4. Use a pre-flight Operational Risk Management Program. 
5. Establish a mission specific SOP and oversight program. 
6. Establish/assert better operational control/oversight. 
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7. Improve the company’s ability to assess risks of newly hired and/or low-
time pilots. 

8. Improve ground support by marking obstructions and platform landing 
areas, marshalling, and proper snow/ice removal. 

9. Implement training/instruction focused specifically on risk assessment 
and risk management. 

RAMP OCCURRENCES 

Definition 
Ramp accidents are those occurring on or near the ground that involve 

ground handling factors (e.g., preflight preparation of aircraft, servicing, 
boarding, deboarding, rotor wash, doors/latches not secured, or rotor contact to 
persons). Such accidents occur with relatively low frequency but seem to occur 
each year across mission categories. These accidents could be easily avoided by 
improved risk assessment and planning, communications between the flight 
crew and their passengers and support personnel, and by giving greater 
consideration the risk involved before conducting “hot” loading and servicing 
functions. In the CY2001 dataset there were six Ramp accidents.  The CY2006 
dataset experienced a decline in these accidents to one Ramp accident. 

  Characteristics 
The only Ramp accident in CY2006 occurred on an Emergency Medical 

Services flight. This accident flight consisted of the following characteristics:  
Positioning/RTB, pilot only; Day/VMC resulted in no injuries but reported 
substantial damage to the helicopter. The NTSB reported that the accident 
involved “inadvertent encounter with ground resonance” of the [multi-turbine-
powered] helicopter.  

Total pilot experience in this single accident played no role in the Ramp 
accidents as the accident pilot had accumulated over 6,500 total flight hours, with 
over 6,000 hours in helicopters and 250 in Make/Model.  

Standard Problem Statements 
The single accident included only one (1) Problem Statement that 

addressed a Ramp issue, “Mission involves operations in high turbulence and/or 
temperature fluctuations”.   

Intervention Recommendations 
The JHSAT suggested one Intervention to reduce the hazards indicated by 

the Mission Risk Problem Statement, which included the establishment of a 
company risk management program that would address the turbulent wind 
conditions and potential for ground resonance in and around the engine start-up 
and shutdown area.  
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Occurrence Type Relationships 
This accident was initiated by a Ramp event and followed by a Loss of 

Control – Dynamic Rollover (LOC-GR).  

Conclusions 
The circumstances of this single Ramp accident, associated problems, and 

the Interventions to reduce the risk of recurring accidents suggest a need for 
safety improvements. Specifically, Safety Management programs should address 
safety culture, risk management and Ramp operations.  Operators should 
provide mission-specific training highlighting best practices and stress the 
common risks encountered during Ramp operations. They should reduce 
taxi/hover operations during high winds and reduce risk where practical when 
encountering other aircraft on the surface of the airport operating area or when 
operating in close proximity to the aircraft.  

Recommendations  
Establish Safety Management programs that address Ramp operations.  

LANDING ZONE (LZ) OCCURRENCES 

Definition 
This occurrence type deals with hazards associated with using off-airport 

prepared and unprepared landing areas. The CAST International Civil Aviation 
Organization (ICAO) Common Taxonomy Terms (CICTT) did not address off-
airport operations. The JHSAT modified the aerodrome “occurrence type” to fit 
off-airport helicopter operations by creating an off-airport landing zone (LZ) 
occurrence. Fifteen accidents fit into this category. Table 49 identifies the 
accidents by Type of Operation. 

 
Mission Freq 

Personal Private 7 

Aerial Observation/Patrol 3 

Instruction/Training 1 

EMS 1 

ENG 1 

Fire Fighting 1 

External Load 1 

Table 49.  LZ Mission Groups 
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Characteristics 
The primary characteristics of these occurrences continue to be selection of 

inappropriate landing sites and inadequate pilot judgment in relation to 
clearance required to clear obstacles and other aspects of LZ operations. Table 50 
is a breakdown of the phases of flight for LZ occurrences. 

 
Phase of Flight Freq 

Landing /Maneuvering 9 

Emergency / Precautionary Landing 4 

Standing 2 

Table 50.  LZ Flight Phases 

Two accidents occurred when single pilots exited the aircraft in the LZ 
with the throttles at idle and the controls unattended. A pilot on a Fire Fighting 
mission landed to unhook a Bambi bucket, moved the throttles to idle, and exited 
the aircraft to unhook the external load.  A gust of wind caused the tail to tilt 
down impacting the ground and damaging the tail rotor.  A second accident pilot 
landed on unsuitable sloped terrain in an attempt to hook up an external load. 
After landing, the pilot applied friction to the controls, moved the throttles to 
idle, and exited the aircraft. While unattended, the helicopter slid rearward and 
impacted a rock out-cropping sustaining substantial damage to the tail rotor 
assembly.  

Four accidents occurred during landings after the pilots initiated 
emergency descents or precautionary landings for system component failures or 
perceived malfunctions. A CFI initiated a practice simulated engine failure 
during student training. The engine failed when the throttle was reduced to idle. 
The CFI entered autorotation and selected an LZ with uneven terrain. The 
helicopter hit the ground and rolled on its right side. Another pilot did a 
precautionary landing during a perceived malfunction and landed next to a 10-
foot wide ditch. The sandy ground collapsed and the helicopter slid backwards 
and rolled on its side in 15 feet of water. A third pilot initiated a 180-degree 
autorotation after experiencing yaw oscillations. The helicopter was landed on 
rocky terrain, surrounded by pinion and juniper trees. There was substantial 
damage to the main rotor and tail rotor gearbox and blades from striking 
obstacles. The fourth pilot initiated a power-on precautionary autorotation after 
hearing a pop and then feeling mushy feedback in the collective. The pilot 
landed on unsuitable terrain on a ridgeline, after which, the helicopter slid 
downward 50-75 feet and sustained substantial damage. The original indications 
of a malfunction did not require the level of urgency perceived by the pilot. 

Nine accidents occurred during the Landing phase or while maneuvering 
to land summarized in the following narratives:   
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1. A low time pilot struck telephone wires on short final to an unprepared 
LZ. The helicopter impacted a roadway and there was a post-crash fire. 
The pilot sustained serious burn injuries.  

2. An EMS pilot was landing to a prepared sod covered LZ at night and 
experienced brownout conditions from blowing sand. The pilot became 
disoriented and while attempting to recover, the helicopter struck a tree 
and impacted terrain. Unknown to the pilot, the sod had recently been 
removed.  

3. In three separate accidents, the aircraft struck trees with their main rotor 
blades after misjudging obstacle clearance during landing. Substantial 
damage occurred from the strikes and subsequent impacts. One of the 
pilots was highly experienced and the other two were low time.  

4. A sixth pilot (student) was attempting to land at an LZ next to a pond. 
Ducks flew up into the landing path and an evasive maneuver caused the 
tail rotor to impact a pond. No reconnaissance of the LZ was conducted.  

5. Two other pilots misjudged winds during landing to their LZs. One pilot 
made a downwind approach, experienced suspected settling with power at 
10-15 feet and impacted the LZ. The other pilot approached an LZ 
downwind and struck the skids on a mound when airspeed dropped 
below effective translational lift.  

6. The last pilot in this section attempted to land at a high altitude LZ (12,400 
MSL) at a relatively high gross weight and warm temperature. The pilot 
experienced suspected LTE at 30 feet AGL, spun, hit the ground level and 
then rolled over. The pilot did not accomplish performance planning for 
this ENG mission.  
In this occurrence category, 14 (93%) of the helicopters were substantially 

damaged and one was destroyed.  Additionally, 14 of 15 accidents occurred in 
unprepared LZs in the daytime. One occurred at night and one occurred in a 
prepared LZ. The accidents resulted in one serious injury, three minor injuries, 
and 26 persons who were uninjured.  

Comparison between CY2001 and CY2006 
The LZ occurrence category was not specifically tracked in the database 

for CY2000 where the focus was on primary operation or mission. Refer to the 
description in the JHSAT Charter and Process section of the CY2001 JHSAT 
Report.  

There was an increase from eight (8) LZ occurrences in CY2001 to 15 in 
CY2006, an increase of 88% (7 of 8). LZ accidents comprised 4.5% (8 of 174) of 
CY2001 accident occurrences and increased to 9.7% (15 of 154) in CY2006. 

Pilot Experience 
Pilot inexperience was a factor in this area compared to the analysis of 

CY2001 accidents. Inexperience is listed as a factor in the single serious 
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injury/serious damage accident. The pilot had 160 hours total and 83 in make 
and model. The pilot had only flown 4.1 hours in the previous year. Pilot 
inexperience in either total time or make and model was a probable contributing 
factor in 53% (8/15) of the accidents, though not specifically mentioned in the 
investigation. Total pilot experience varied from 110 to 13,500 hours. The average 
pilot experience in CY2006 LZ occurrences was 3,917 total flight hours, with 
3,357 hours in rotorcraft, and 1,646 hours in make/model.   

Standard Problem Statements 
 The most common Level 1 SPS in this category was Pilot Judgment and 

Actions, with an associated eleven Level 3 SPS items in the category, “Selection 
of inappropriate landing site.” Pilots were either not adequately trained on or 
failed to use basic high/low reconnaissance techniques for LZ evaluation and 
selection. Additionally, they disregarded cues that should have led to 
termination of their current course of action, chose a flight profile that was 
unsafe, or the pilot misjudged his own or the aircraft’s limitations. The second 
most frequent Level 1 SPS in this category, Safety Management, depicted 
inadequate management oversight, lack of pilot external environment awareness, 
including the aircraft position and hazards, flying near or in vicinity of wires, 
and disregard of known safety risk.  Table 51 lists the frequency of Level 1 
Standard Problem Statements associated with LZ occurrences as listed in the 
database. 

Level 1 SPS (CY2006) Freq 

Pilot Judgment and Actions 21 

Safety Management 4 

Mission Risk 2 

Communications 1 

Infrastructure 1 

Pilot situation awareness 1 

Table 51.  Level 1 SPSs for CY2006 LZ Accidents 

Table 52 lists the frequency of Level 3 Standard Problem Statements 
associated with LZ accidents that occurred multiple times in the database. 

 

Level 3 Problem Statements (CY2006) Freq 

Selection of inappropriate landing site 11 

Disregarded cues leading to termination of current course of action or maneuver 2 

Landing site reconnaissance 2 

Pilot’s flight profile unsafe 2 

Table 52.  Level 3 SPSs for CY2006 LZ Accidents 
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Intervention Recommendations 
Table 53 lists the frequency of Level 1 Intervention Recommendations 

associated with LZ occurrences as listed in the database. 
 

Level 1 Interventions (CY2006) Freq 

Safety Management 17 

Training/Instructional 10 

Infrastructure 3 

Table 53.  Level 1 IRs for CY2006 LZ Accidents 

Table 54 lists the frequency of Level 3 Intervention Recommendations 
associated with LZ accidents that occurred multiple times in the database. 

 
Level 3 Interventions (CY2006) Freq 

Training and recognition on suitable landing site selection 7 

Establish SOP for selection of off airport or remote LZ 3 

Use Operational Risk Management Program (Inflight) 3 

Conduct site reconnaissance at safe altitude 2 

Ground Hazard Awareness/Proximity Training 2 

Pilot judgment training risk assessment 2 

Table 54.  Level 3 IRs for CY2006 LZ Accidents 

The most recommended Intervention in this area is for training and 
recognition on suitable LZ selection under Intervention Level 1 Safety 
Management. The team also recommended enhanced Safety Management 
through the establishment of SOPs for selection of off airport or remote LZs, the 
use of operational risk management programs and pilot judgment, risk 
assessment tools. As noted in the CY2001 JHSAT Report, pilots should receive 
written guidance to insure that they give adequate consideration to weather 
conditions during preflight planning, and identify appropriate landing sites and 
hazards during their preflight preparation and from higher altitudes (high/low 
recon) when they arrive over potential landing sites.  

Occurrence Type Relationships 
Occurrence relationships are listed in Table 55. This section is focused on 

the “where” of the accident and the detail of the other occurrence categories is 
analyzed in the associated section of this report. In addition, the lack of DATA 
from the investigation is cited in 93% of the occurrences in this category.  
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Occurrence Categories Associated with LZ Accidents Freq 

Object Strike (Strike) 5 

System Component Failure (SCF) 4 

Loss of Control (LOC) 4 

Abrupt Maneuver (AMAN) 2 

Autorotation 1 

Fire  1 

Visibility 1 

Unknown 1 

Table 55.  Occurrence Categories related to LZ Accidents 

Conclusions 
The majority of recommended Interventions in this area point to the need 

for more training on the fundamentals of Landing Zone selection and suitability 
assessment upon arrival over the LZ. Supervision on the part of operators or 
management to ensure this training is available and complied with by their pilots 
will help prevent LZ accidents. SOPs should be created that prohibit landings in 
specific landing areas, describe an appropriate or approved landing area, and 
then define the conditions under which a pilot may land in those areas have 
proven to be successful in preventing off-site landing accidents. Training 
materials should be distributed to pilots that outline performance planning 
requirements and suitable LZ characteristics covering: LZ Size, Shape, Surface, 
Slope, Suitability, Approach/Departure techniques, obstacle evaluation, wind 
effects and high/low recon techniques.  

Some operators, especially in the helicopter air medical services, have 
developed written procedures that require positive radio contact with a landing 
site observer before an off-site or scene response landing. Additionally, some 
operators have adopted a slow, near-vertical descent or steep approach profile 
into LZs to prevent obstacle strikes. Many operators have also adopted a vertical 
takeoff to 150 feet or above the highest obstacle during LZ departures to prevent 
striking obstacles that went unnoticed during the landing phase. These 
techniques may help prevent striking unseen obstructions like wires or trees, but 
the trade off is conducting operations within the height velocity diagram of most 
single-engine helicopters and outside the one-engine inoperative (OEI) fly-away 
capability of some twin-engine models. Some operators have determined that the 
risk of hitting an object or obstruction outweighs the time spent inside the height 
velocity diagram during an approach or departure from an LZ. 

A thoroughly conducted risk analysis will help identify the hazards 
(engine power loss/stoppage in out of ground effect (OGE) and obstacle strike 
risks), establish a criticality (worst-case scenario) and the probability (occurrence 
odds), and separately take into account the time spent exposed to the hazards. At 
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some ranking threshold, flight operations management must perform this cost-
benefit analysis and subsequently decide if they want to accept the steep 
approach profile risk and identify the training and other mitigations that need to 
be put in place. This is what an SMS formalizes. The key is to reduce risk by as 
much as possible through documented procedures that are practiced and 
enforced by operations and management.  As stated in the CY2001 JHSAT report, 
the JHSAT often recommended Situational Awareness enhancers to reduce the 
risks associated with LZ operations, including Rearward camera video systems, 
Short-term auto-hover recovery systems, Tail rotor strike protection, and Wire 
detection systems for low-altitude operations. 

Electronic Situational Awareness systems, however, can never take the 
place of sound decision-making, good judgment and piloting skills, or proper 
prior planning before the mission even begins. 

Recommendations 
1. Provide training and materials outlining the suitable LZ characteristics 

Size, Shape, Surface, Slope, Suitability, (5 Ss) Approach/Departure 
techniques, wind effects and high/low recon techniques.  

2. Provide training on ground hazard awareness to include proximity to 
obstructions. 

3. Increase pilot training in Situational Awareness. 
4. In training, emphasize maintaining awareness of cues critical to safe flight 

and techniques for maintaining visual contact with the ground or objects. 
5. Increase/improve CFI training on monitoring students. 
6. Increase flight operations management to establish or assert operational 

control, oversight, and compliance with published procedures in the AFM. 
7. Develop a formalized operations oversight program. 
8. Provide improved supervisory and operational oversight. 
9. Develop a procedural intentional non-compliance (PINC) training program 

and non-punitive incident reporting system. 
10. Develop a personal risk assessment and management program, to include 

preflight and in-flight risk assessments (IMSAFE). 
11. Establish or modify existing company SOPs for selection of off-airport or 

remote landing zones (LZ). 
12. Establish SOPs or procedures for remote operations’ pilots to ensure all 

preparations are completed before commencing start-up and takeoff. 
13. Insure adequate training on aircraft operations in snow or mountain flying. 
14. Provide mission-specific training focused on wind, night, low, slow, at or 

near maximum gross weight and orbiting operations, and for known 
hazards in the area. 

15. Emphasize precautionary landing decision-making in training. 
16. Install situational awareness enhancers: rearward camera/video; tail rotor 

strike protection; and wire detection system for low altitude operations. 

99 



WEATHER OCCURRENCES 

DEFINITION 
In the CY2006 dataset, weather was a factor in 18 accidents. These accidents 

fell into two different accident categories, Visibility and Icing. If a helicopter 
crashed because of, or in part due to, a pilot’s loss of situational awareness due to 
reduced visibility, the accident was included in the Visibility accident category. 
Visibility issues were a factor in 17 (11.2%) of all helicopter accidents in CY2006. 
In comparison, there were also 16 (9.2%) visibility accidents in CY2001 and 16 
(8.3%) accidents in CY2000.  In the CY2006 dataset there was one accident where 
Icing was a causal factor in the accident. In both CY2000 and CY2001, there was 
one Icing accident. The Icing category will be addressed after the Visibility 
issues, followed by the recommendations for the weather section as a whole. 

VISIBILITY 

Characteristics 
As in previous analysis years, it was difficult to group the 17 Visibility 

accidents into only one visibility sub-category. In nearly all of the accidents, 
multiple factors were involved.  Figure 22 details the accident sub-categories. Six 
of the accidents had factors that placed them in two separate Visibility sub-
categories. The most common combinations were “Flat Light and White-
Out/Brown-Out” and “Night and Inadvertent IMC.” In CY2001, accidents were 
only placed in one sub-category. 
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Figure 22.  Visibility Issues Characteristics 

The most prevalent sub-category was Inadvertent IMC (IIMC). There were 
eight accidents where the pilots continued VFR flight into IMC conditions. Four 
(50%) of these accidents occurred at night; the others occurred during the day 
with known weather issues. In six of these accidents, the crews were returning to 
base after completing the active leg of a mission.  

In CY2006, nine of the visibility accidents occurred at night.  In CY2001, 
eight (50%) of the visibility accidents occurred at night. However, during that 
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analysis the accidents were grouped into only the primary sub-category, only 
three of the eight night accidents were placed into the night sub-category.  

The remaining CY2006 visibility sub-categories occurred in VMC, but 
under reduced visual conditions. These conditions included whiteout (snow), 
brownout (dust/dirt), sun glare, and or flat light. 

The phase of flight where the 17 visibility accidents occurred was almost 
equally distributed between helipad activities (47%) and cruise activities (53%). 
Breakdown of accidents during helipad activities consisted of: takeoff (3), 
approach (2), and landing (3). Breakdown of accidents during cruise activities 
consisted of the following: maneuvering (3), and en route (6).  The proportion of 
helipad activities and cruise activities was comparable to CY2001. Specific details 
can be found in Figure 23. 

 
Visibility - Phase of Flight

0

1

2

3

4

5

6

7

Tak
eo

ff

App
ro

ac
h

La
nd

ing

Enr
ou

te

M
an

ue
ve

rin
g

Hov
er

ing

CY2006 CY2001  
Figure 23.  Phase of Flight for Visibility 

Seven aircraft were destroyed and 10 were substantially damaged in 
CY2006.  Of the seven accidents with a destroyed aircraft, four were fatal. Figure 
24 illustrates Aircraft Damage and the Most Severe Injury per accident. Of the 41  
helicopter occupants in this group, 15 died (37%). Eleven of the 15 died in 
accidents where pilots inadvertently entered IIMC.  
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Figure 24.  Accident Severity for Visibility Accidents 
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In CY2001, seven aircraft were destroyed, and nine aircraft were 

substantially damaged. Of the seven helicopters destroyed in CY2001, all but one 
accident was fatal. Of the 45 persons on the helicopters in this group, 12 perished 
(27%). Nine of the 12 (75%) perished in accidents where pilots continued VFR 
flight into IMC conditions. See Figure 25. 
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Figure 25.  Reduced Visibility Accident Fatalities 

The total flight experience average for the 17 pilots involved in CY2006 
Visibility accidents was 4,800 hours.  Their average rotorcraft flight experience 
was 4,071 hours, and average experience in the same make/model of the 
accident helicopter was 813 hours. Five pilots in FY2006 had less than 200 hours 
in make/model. Three had between 201 and 500 hours; two had between 501 and 
1000, and six had over 1000 hours in make and model. By comparison, in FY2001, 
the average of total flight hours for the 16 pilots involved was higher (6,893 
hours). Average rotorcraft hours of the 16 pilots were higher at 4,503 hours. The 
average number of flight hours in make and model of Visibility accident pilots 
was higher at 956 hours. Three pilots had less than 200 hours in make/model.  
Seven had between 201 and 500 hours, two had 501 to 1,000 hours, and only 
three had more than 1,001 hours. One pilot’s rotorcraft hours in make/model for 
CY2001 were unknown. 

Standard Problem Statements 
As in FY2001, Pilot Judgment & Actions (19), Pilot Situational Awareness 

(16), and Ground Duties (9), were the most frequently selected Level 1 SPSs. The 
JHSAT concluded that in CY2006, pilots frequently either disregarded or 
willfully disregarded rules and SOPs (7), suffered from perceptual judgment 
errors, put the helicopter in an unsafe flight profile, had handling deficiencies, 
disregarded cues that should have led to the termination of their current course 
of action or maneuver, or made bad decisions. (See Table 56)  
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SPS Level 1 Freq of Use Accidents % of Accidents 

Pilot situational awareness 16 14 82.4% 

Pilot Judgment & Actions 19 11 64.7% 

Ground Duties 9 8 47.1% 

Safety Management 8 5 29.4% 

Mission Risk 3 3 17.6% 

Infrastructure 1 1 5.9% 

Table 56.  Most Frequent SPS Level 1s for Visibility Accidents 

   
 The Pilot Judgment & Actions SPSs (19) and Situational Awareness SPSs 

(16) all had to do with pilot decisions to continue flight into adverse weather that 
resulted in a loss of situational awareness. Nine SPSs specifically addressed poor 
mission planning or the pilots’ inadequate consideration of weather conditions 
along their projected routes. 

Intervention Recommendations 
For CY2006 the top two Intervention Recommendations (IRs) were 

Training (24) and Safety Management (22), Table 57. The most frequent 
recommendation for training emphasized techniques for maintaining cues 
critical to safe flight and techniques for maintaining visual contact or alertness (6 
cases). Inadvertent IMC training was specifically recommended in five cases. 
Training on CRM, ADM, and simulator training was frequently recommended. 
Safety Management recommendations included: developing pilot decision aids 
regarding weather and alternate routing while in flight, developing operational 
risk management programs, improved supervisory and operational oversight or 
establish/assert operational control oversight on operators, and establishing or 
developing a policy to reduce risk of VFR into adverse weather conditions. 

 

Intervention Level 1 Freq of Use Accidents 
% of 

Accidents 

Training/Instructional 24 13 76.5% 

Safety Management 22 12 70.6% 

Systems and Equipment 4 4 23.5% 

Regulatory 4 4 23.5% 

Infrastructure 2 2 11.8% 

No Recommendation 1 1 5.9% 

Table 57.  Level 1 IRs for Visibility Accidents 
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Conclusions 
When a pilot encounters inadvertent IMC, it is usually because the pilot 

chose to continue a VFR flight into poor or reduced visibility. When an accident 
occurs after continued flight in poor visibility conditions, it is usually the result 
of hitting an unseen object or obstruction, or simply flying into the ground 
(CFIT). A key to survival is to avoid such situations always.  

The majority of recommended Weather-related Interventions point to the 
fact that more pre-flight, basic, advanced, and mission training is needed, with 
special emphasis on techniques for maintaining cues critical to safe flight, and 
techniques for maintaining visual contact and alertness. Increased IIMC training, 
ADM training, weather/risk management tools, and establishing experience 
based SOPs are also recommended. Training must be used to remind pilots of the 
potentially catastrophic results of continuing flight into degrading weather 
conditions. Of the nine IIMC accidents in CY2006, four experienced fatalities and 
two resulted in serious injuries.  In CY2001, all but one of the seven IIMC 
accidents resulted in fatal injuries.  

When pilots find themselves in a whiteout or brownout environment, they 
need to know how to get out of the situation safely. Training will not only 
educate them on these techniques, but may also cause them to avoid a 
white/brown-out, flat light, or inadvertent IMC in the first place.  

Supervision on the part of operators or management is essential to 
preventing reduced visibility accidents. SOPs that specifically prevent takeoff or 
flight into adverse weather, or establish strict weather/launch criteria have 
proven to be successful in preventing weather-related accidents.   

The JHSAT also recommends situational awareness enhancers in four 
cases. Recommended Interventions in both CY2001 and CY2006 included night 
vision devices, Helicopter Terrain Avoidance Warning Systems (HTAWS), radar 
altimeters, weather radar, short-term auto-hover recovery systems, tail rotor 
strike protection/proximity detection and wire detection/protection systems. 
However, we should note that these detection systems, instruments, and gauges 
might also increase the pilot’s workload and divert the pilot’s attention to the 
inside of the cockpit. Electronic situational awareness systems can never take the 
place of sound decision-making, good judgment and piloting skills, or proper 
planning before the mission begins. 

ICING 

Definition 
 Icing occurrences are those where ice restricted airflow to the engine, 

formed on the airframe or rotors, or was ingested by the engine, leading to 
engine flameout. This category does not include Carburetor Ice events since they 
are addressed in the Fuel Category. There was one Icing occurrence in the 
CY2006 dataset.   
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Characteristics 
Prior icing accidents involved engine power-loss due to ingestion of 

ice/snow from a contaminated helicopter engine-air-inlet system. The accidents 
experienced in the CY2000 and CY2001 datasets (one each) were both due to 
similar circumstances. Each involved a helicopter exposed on the ground to 
snow and/or ice accumulation in its engine air inlet system. Neither helicopter 
had inlet covers installed during the snow/ice weather event. Adequate clearing 
of ice/snow accumulation from the helicopter engine-air-inlet system prior to 
flight could possibly have prevented each accident. Subsequently, power-loss 
due to an engine flameout was followed by an emergency autorotation.   

The single CY2006 icing accident involved a restricted category twin-
turbine helicopter.  The pilot had over 15,000 hours in make/model. The cross-
country flight involved departure into forecast low ceilings, with snow and icing 
conditions. The helicopter was not equipped with available engine air inlet 
snow/ice protection baffles or engine auto-relight provisions.  Both engines 
flamed out following flight into snow and icing conditions. Power-loss occurred 
while flying beneath low ceilings at 200’ AGL and 80 knots. The subsequent 
autorotation resulted in a hard landing and substantial aircraft damage but no 
injuries. 

Standard Problem Statements 
There were only three Standard Problem Statements used in the Icing 

category in CY2006.  They can be found in Table 58.  While the crew checked 
weather three times, they were shopping for the answer they wanted and failed 
to adequately consider how the reported weather would affect their flight. The 
willful disregard of the restriction in the flight manual prohibiting flight into 
icing conditions was noted as a problem, with pilot decision-making and the 
company’s safety management system. Adequate policies and oversight, as well 
as a program to review whether optional safety equipment should be purchased 
and installed, should have been in place to prevent such an occurrence. 

 
SPS Level 1 SPS Level 2 SPS Level 3 

Ground Duties Mission Planning Inadequate consideration of weather/wind 

Pilot Judgment & Action Human Factors – Pilot’s Decision Willful disregard of aircraft limitations 

Safety Management Management Management policies/oversight inadequate 

Table 58.  SPSs for Icing 

Intervention Recommendations 
Four Interventions were recommended to mitigate the three problems. See 

Table 59. The first was for regulatory action to be taken against the pilot for 
willfully disregarding the weather conditions and the restriction in the flight 
manual against operating in such conditions. The other IRs addressed Safety 
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Management. If actual weather minimums and a risk assessment process had 
been established, that guidance may have been adequate to keep the pilot from 
flying. The JHSAT also recommended establishing a procedure for evaluating 
optional safety equipment. While the flight should have never occurred, the 
installation of optional air inlet baffles may have prevented this flight from 
becoming an accident. 

 
IR Level 1 IR Level 2 IR Level 3 

Regulatory Disciplinary action Recommend enforcement action – certificate suspension/revocation 

Safety 
Management 

SOP – Ops 
Management 

Ensure company SOPs establish Wx ops minimums 

Safety 
Management 

SOP – Ops 
Management 

Establish procedures to evaluate risk reduction benefits merits of installing 
optional equipment 

Safety 
Management 

SOP – Ops 
Management 

Establish risk assessment program to address adverse Wx flight ops 

Table 59.   IRs for Icing 

Occurrence Category Relationships 
The only other related occurrence category is Autorotation. This category 

addresses the handling of the emergency following the engine power-loss and 
associated risk factors. Autorotations are discussed in another Occurrence 
category. 

Comparison between CY2000, CY2001 and CY2006 
Each year had a single Icing occurrence. Two involved contaminated 

engine air inlets prior to flight and the single CY2006 accident involved in-flight 
snow/ice ingestion and engine flameouts. All three accidents occurred because 
pilots did not follow the cold weather procedures already published in the 
aircraft flight manual. 

Conclusions 
If ice/snow is ingested into an aircraft engine air inlet, power-loss and 

engine failure are likely to occur. Proper adherence to post-flight procedures to 
protect the inlets from ice/snow by use of inlet covers, and adequate inlet 
inspection and clearing of ice/snow contamination during the helicopter 
preflight inspections is essential. It is also imperative that the aircraft flight 
manual guidance be adhered to when potentially encountering icing conditions. 
In-flight accumulation and ingestion of snow and ice can quickly result in a 
power loss. 

While prevention and avoidance are the primary mitigations to avoid 
similar accidents in the future, it is important to mention the use of inlet 
protective devices and auto-relight capability when available. 
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WEATHER RECOMMENDATIONS 
1. Establish or modify policies to reduce risk of VFR flight into adverse 

weather conditions. 
2. Establish a risk assessment program that addresses the potential for VFR 

flight into adverse weather and night flight operations.  
3. Train pilots how to react properly should they fly inadvertently into IMC. 
4. Provide weather training to emphasize mission abort criteria in 

deteriorating weather. 
5. Emphasize training for maintaining awareness of cues critical to safe flight, 

and emphasize techniques for maintaining visual contact with the ground 
or objects. 

6. Ensure adequate training on aircraft operations in snow or mountain 
flying. 

7. Develop or modify existing company SOPs that establish or define weather 
minimums, minimum en route altitudes, or minimum height above 
highest obstacle in sector altitudes.  Enforce those SOPs to eliminate a 
culture of non-compliance and unnecessary risk. 

8. Encourage the use of Night Vision Goggles in missions or flights at night 
where ambient or ground lighting is limited and the risk of losing a visible 
horizon increases. 

9. Encourage flight operations management to establish or assert operational 
control, oversight, and compliance with published procedures in the AFM. 

10. Develop a formalized operations oversight program. 
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EXTERNAL LOAD 

DEFINITION 
As stated in the United Kingdom’s Civil Aviation Publication (CAP) CAP 

426 Helicopter External Load Operations (2006): “The normal method of carrying 
external cargo by helicopter is to suspend it from the helicopter by means of an 
external cargo hook or hooks. Depending upon the helicopter type, the cargo 
hook is either suspended by cables and/or a frame from the belly of the 
helicopter, or is attached to mountings on a connection panel within the belly of 
the helicopter ... Helicopter flying with underslung loads requires special 
precautions to be taken if both the helicopter crew and third parties are to be 
protected from undue risk.” The FAA further expands the definition of External 
Loads into the following classes: 

 
1. Class A rotorcraft-load combination is one in which the external load 

cannot move freely, cannot be jettisoned, and does not extend below the 
landing gear.  

2. Class B rotorcraft-load combination is one in which the external load is 
jettisonable and is lifted free of land or water during the rotorcraft 
operation.  

3. Class C rotorcraft-load combination is one in which the external load is 
jettisonable and remains in contact with land or water during the rotorcraft 
operation.  

4. Class D rotorcraft-load combination is one in which the external load is 
other than a Class A, B, or C and has been specifically approved by the 
Administrator for that operation.  External Human Cargo is included in 
this class.  

 
External load operations are conducted under 14 CFR Part 133, a specific 

regulation for external load rotorcraft operations. External loads may be carried 
at a relatively short distance below the helicopter or attached to long cables. 
“Long line” operations, where a load is slung more than 25 feet below the aircraft 
and frequently in excess of 100 feet, are demanding on both the pilot and aircraft. 
Situational awareness is critical in external load operations, as the helicopter is 
often operated in confined areas and around obstacles. 

In the CY2006 dataset, nine of 152 (5.9%) were external load accidents.  Of 
the nine accidents, three (33%) occurred during logging operations and two 
(22%) occurred during normal external load operations.  Two others occurred 
during fire suppression operations.  Of the remaining two accidents, one (11%) 
occurred during cranberry harvest operations and one (11%) during animal 
repositioning. 
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CHARACTERISTICS 
The nine external load accidents occurred during the following phases of 

flight:  Maneuvering (4, 44%), En route (2, 22%), Takeoff (2, 22%), and Hover (1, 
11%). All nine accidents occurred during day VMC. 

Eight external load accidents (89%) were precipitated by mechanical 
problems, including loss of engine power, loss of tail rotor control, and 
separation of an external cable. Four accidents (44%) were the result of the use of 
improper procedures. Three accidents (33%) were the result of the pilot’s failure 
to maintain control of the aircraft. The remaining two accidents were caused by 
an in-flight collision with an object and ground personnel using improper 
procedures. Underlying issues included everything from the improper rigging of 
cargo hooks, to poor engine and component overhauls.  Under the category of 
pilot’s failure to maintain control, there are cases where pilots either used an 
incorrect emergency procedure or did not recognize the emergency as it 
developed.  In another accident, the aircraft load mechanisms become entangled 
with items on the ground. 

Eight of the accidents resulted in emergency landings and substantial 
damage to the aircraft. Of the nine accidents, one helicopter was destroyed, 
seven received substantial damage, and one was not damaged. Thirteen people 
were on board during the nine external load accidents.  There were nine injuries, 
including two fatal and one serious injury.   

The average pilot total flight experience was 7,970 hours, with a low time 
of 1,534 hours and a high time of 16,300 hours; four pilots had 4,000 or fewer 
total flight hours. The average rotorcraft time was 6,073 hours, although six 
pilots had 4,100 or fewer rotorcraft hours. The lowest pilot experience in 
rotorcraft was 1,291 hours, and the highest time was 16,000 hours. The average 
number of pilot flight time in make/model was 1,068 hours, with a low time of 
50 hours and a high time of 1,646 hours.  

Eight of the nine (89%) aircraft were operated under Part 133, and one was 
operated under Part 135. Seven (78%) of the nine aircraft were single-turbine 
powered rotorcraft, one (11%) was single reciprocating engine powered, and one 
was twin-turbine powered. Six of the nine aircraft (67%) were Part 27 certified 
and two (22%) were Restricted category aircraft. The one multi-turbine powered 
rotorcraft was the only Part 29 certified helicopter.  

STANDARD PROBLEM STATEMENTS 
Almost 38% (10 of 26) of the Standard Problem Statements identified in 

the external load accidents involved Mission-Specific Risks, including aircraft 
(repeated heavy lift), pilot (low/slow flight operations), crew hazards, and flight 
over terrain unsuitable for emergency landings.  Pilot Judgment & Actions 
(PJ&A), Situational Awareness, and Safety Management each accounted for 12% 
(three) of the problems identified (Figure 26). The Safety Management problems 
were inadequate policies and oversight (2), and management disregard of risk. 
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The Situational Awareness problems were lack of awareness of nearby hazards 
(2), and awareness of the aerodynamic state of the external load. The pilot factors 
were flight profile unsafe, disregarded cues, and willful disregard for rules and 
SOP. Other problems were inadequate crew planning (2), and crew coordination. 

 

 
Figure 26.  Level 1 SPS for External Load 

INTERVENTION RECOMMENDATIONS 
Twenty-two (22) Intervention Recommendations were selected to mitigate 

problems seen in the external load occurrences. At the highest level (Level 1), 
these recommendations addressed needed Training (15), Safety Management (5), 
and Regulatory/Enforcement (2) actions.  

Individually, the IRs were heavily focused on reducing risks associated 
with external load missions. Most frequently noted (6) was a need for mission-
specific external load risk-assessment training. Two closely related IRs identified 
the need to establish or improve risk management programs. One IR identified 
the need to establish/improve standard operating procedures (SOP) to ensure 
proper preflight preparation of mission equipment (1), and another requested 
focused training on long-line SOPs. 

There were nine (9) recommendations for focused training to address: 
external load mission best practices, external load LZ operations, aeronautical 
decision-making (ADM), crew resource management (CRM), maneuvers 
required for this mission, known hazards in the operating area, emergency 
procedures, and regarding operational cues critical for safe flight. 

Additionally, there were four recommendations that collectively 
addressed a need for training to eliminate a culture of non-compliance and a 
desire for greater regulatory oversight of non-compliant individuals and 
operators. These recommendations were in response to findings that one 
operator was performing external load operations without Part 133 certification, 
and another operator hired a pilot who had falsified his application for 
employment with regard to his external load experience. 
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OCCURRENCE TYPE RELATIONSHIPS 
Of the nine External Load accidents, three were also addressed in 

Autorotations, five were addressed in Loss of Control, six were addressed in 
System Component Failures, and two were addressed in In-flight Collisions with 
Objects. 

 

COMPARISON BETWEEN CY2000, CY2001 AND CY2006 DATA 
In CY2006, 5.9% of the total accident helicopters were involved in external 

load operations, 4.6% in CY2001, and 3.6% in CY2000. Two fatalities occurred in 
CY2006 external load accidents; three fatalities occurred in CY2001, and only one 
occurred in CY2000. 

CONCLUSIONS 
While external load accidents accounted for a small percentage (5.9%) of 

the overall accident population in CY2006, the thrust of most of the intervention 
recommendations (training needed to reduce mission risk, SOPs required to 
ensure uniform use of best practices, and oversight to ensure safe operations and 
regulatory compliance) could very well address accidents of other occurrence 
types.  

RECOMMENDATIONS 
1. External load operators should provide high quality mission-specific risk 

management programs. 
2. External load operators should provide flight crews with mission-specific 

external load risk-assessment training. 
3. External load operators should establish external load SOP based on 

industry best practices and ensure compliance through company oversight 
of operational practices. 

4. External load operator training should include: 
a. Company SOP for preflight preparation and operation of mission 

equipment 
b. Focused training on maneuvers necessary for the operation, long-line, 

and other external load equipment operation 
c. External load mission best practices 
d. External load LZ operations, hazards in the operating area, 

aeronautical decision-making (ADM), crew coordination, and resource 
management (CRM) 

e. Emergency procedures in the mission environment, including cues 
critical for safe flight 

5. Regulatory and company oversight should ensure a culture of compliance 
with regulations and company SOP, including decision-making that would 
minimize risk in the external load mission environment.  
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CONTROLLED FLIGHT INTO TERRAIN (CFIT) 

DEFINITION  
Controlled Flight into Terrain (CFIT) describes a flight scenario in which 

an airworthy aircraft is inadvertently flown, or allowed to fly into terrain, an 
obstacle, or a body of water.  In virtually all CFIT accidents, the crew was 
unaware of an unsafe deviation from the intended flight path until recovery was 
unlikely or impossible. A CFIT event may occur in any phase of flight, whether 
the flight crew or the autopilot is controlling the aircraft.  

CHARACTERISTICS 
Six CFIT events occurred in CY2006.  These six accidents comprised 3.9% 

of the CY2006 helicopter accident dataset. The JHSAT considered the mission 
type, the type and number of engine(s) installed, the phase of flight when the 
mishap occurred, the pilot’s flight experience and other parameters. These CFIT 
accidents occurred in four different phases of flight. See Table 60 below. 

 
Phase of Flight CFIT Accidents 

Approach to Landing 2 

Low-speed Maneuvering (not associated with a take-off or landing) 2 

Take-off 1 

En-route to destination 1 

Table 60.  CFIT Phases of Flight 

Three of the CFIT accidents involved impact with water, two occurred in 
mountainous terrain and one accident occurred in a level, unobstructed field. 
Three of the CFIT accidents occurred in daylight and three occurred in darkness.  
Three accidents occurred in Instrument Meteorological Conditions (IMC) and 
three accidents in VMC.  

These six accidents resulted in the loss of five lives and injuries to six 
aircraft occupants. Three CFIT aircraft were reportedly destroyed and three 
sustained substantial damage.  

Three of the accident aircraft were single engine/single pilot, and three 
were twin engine.  Two of the three twin-engine aircraft were operated with a 
crew of two pilots. All of the aircraft involved in CFIT were turbine-powered.  
The three single engine aircraft were certificated under 14 CFR Part 27; the three 
medium twin engine helicopters were certified under Part 29.  

The pilots’ total flight experience ranged from 3,162 to 16,848 hours with 
an average of 8,607 hours; pilot experience in rotorcraft ranged from 3,104 to 
16,802 hours with an average of 7,546 hours.  Time in the make/model of the 
accident aircraft varied from 104 to 8,000 hours with an average of 2,055 hours.  
Four of the accident pilots had less than 400 hours time in make/model.   
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The mission types flown at the time of the accidents included two 
repositioning flights and one aerial observation flight resulting in three total 
flights conducted under 14 CFR Part 91.  An additional repositioning flight, an 
On-Demand Air Taxi, and an Air Tour flight were the three flights conducted 
under Part 135. 

STANDARD PROBLEM STATEMENTS  
Seven Level 1 Standard Problem Statements (SPS) were assigned.  The 

most frequent SPS was Pilot Judgment & Actions (PJ&A) and was cited in five of 
the six events. Pilot Situational Awareness, Safety Management Systems, and 
Communications were each cited in three cases. Post-crash Survival was cited as 
a problem in two of the six occurrences. 

There were 25 Level 3 SPSs.  Eight Level 3 SPSs under the PJ&A Level 1 
SPSs were grouped in the categories of diverted attention/distraction, 
disregarded cues, perceptual/judgment factors, pilot decision-making, and flight 
profile unsafe.  Three Level 3 SPSs under the Situational Awareness Level 1 SPS 
were grouped in the following categories:  failed to recognize cues, and reduced 
visibility/night.  The three Level 3 SPSs under Safety Management problems 
were inadequate oversight of remote operations or pilot performance, and lack of 
monitoring flight ops data. There were six Post-crash Survival problems that 
were categorized in the Level 3 SPSs of safety equipment failed or not installed, 
ELT failed, and inadequate communications.    

INTERVENTION RECOMMENDATIONS  
Twenty-four corresponding Intervention Recommendations (IR) fell 

within five Level 1 IR categories.  Distribution of Level 1 IRs was as follows:  ten 
within the Safety Management category, six in the Training category, five in the 
Systems/Equipment category, two in the Infrastructure category, and one in the 
category of greater regulatory oversight of flight operations.  The more specific 
Level 3 IRs suggested mission specific SOP and (operator) flight operations 
oversight programs, operational and personal risk management programs, risk 
reduction through installation of flight operations monitoring equipment, 
installation of enhanced vision systems and situational awareness enhancers.  In 
addition, training was recommended on visual alertness, avoidance of 
inadvertent flight into IMC, cues critical to safe flight and simulator-based 
mission training.   

OCCURRENCE TYPE RELATIONSHIPS 
A review of the CFIT occurrences found a significant relationship with 

occurrence types associated with visibility.  In four of the six CY2006 CFIT 
events, the lack of visibility was a significant factor in the accident. All five of the 
CY2006 CFIT fatalities occurred when the visibility was substantially reduced. 
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COMPARISONS BETWEEN CY 2001 AND CY 2006 ACCIDENTS 
Of the two CFIT events in CY2001, one accident occurred during descent 

in preparation for low-level flight and the second occurred on approach to 
landing.  Both events occurred during the daylight hours under VMC.  Both of 
the CY2001 accident aircraft were single-engine turbine powered. 

There were not any descent related CFIT events in CY2006.  There were 
two CY2006 events related to approach to landing.  Three of the six CY2006 
events occurred during daylight hours under VMC.  Three of the six CY2006 
accident aircraft were single-engine turbine powered. 

The pilot total time, helicopter time, make/model time was comparable 
between the CY2001 and CY2006 accident datasets.  

Examining the CY2001 and CY2006 CFIT events together, the notable 
differences were that the raw number of CFIT events tripled in CY2006 and the 
CY2006 CFIT dataset included three medium twin-engine helicopters.   

CONCLUSIONS 
Throughout the Level 1 through Level 3 problem statements, deficiencies 

in pilot performance in one or more area were a predominant factor. Pilot 
Judgment and Actions, and Situational Awareness problems were frequently 
involved on CY2001 and CY2006 accidents.  

Equipment issues were identified but are secondary to the pilots’ decision-
making process leading up to the event.   

RECOMMENDATIONS 
1. Establish mission specific SOP and (operator) flight operations oversight 

programs. 
2. Establish operational and personal risk management programs. 
3. Provide for risk reduction through installation of flight operations 

monitoring equipment, installation of enhanced vision systems and 
situational awareness enhancers. 

4. Provide training on visual alertness, avoidance of inadvertent flight into 
IMC, cues critical to safe flight and simulator-based mission training. 

5. Provide comprehensive ADM and CRM training specific to mission flight 
operations. 

6. Conduct mission risk assessments as a part of all mission planning. 

DITCHING 

DEFINITION 
Ditching is defined as the intended landing in water during or after an 

emergency with an expectation to abandon the helicopter.  In CY2006, there were 
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four reported ditching accidents (3%) of the 152 accidents analyzed.  These 
accidents occurred because of loss of power due to undetermined reasons (three 
accidents) and loss of tail rotor effectiveness (one accident). Ditching occurred as 
a secondary event in each of the four accidents as a prior event had to occur in 
order for the pilot to resort to ditching the helicopter.  In the JHSAT report 
discussing the CY2001 helicopter accidents in the U.S., there were six ditching 
accidents. 

CHARACTERISTICS 
All of the ditching accidents in CY2006 occurred in day, Visual 

Meteorological Conditions (VMC).  All four aircraft sustained substantial 
damage. Two of the accidents resulted in no injuries, one had minor injuries, and 
one resulted in two serious injuries.   

Two mission categories captured all of the ditching accidents: aerial 
observation (two accidents) and personal/private (two accidents).  

Two of the aircraft were powered by a reciprocating engine and two by a 
single turbine engine.  Two aircraft were certified under FAR Part 27, and two 
were operating under the restricted category. The phases of flight before ditching 
were maneuvering (two accidents), approach (one accident), and hover (one 
accident).    

Pilot total time ranged from 1,350 hours to 10,000 hours (two pilots 
reported 10,000 hours), with an average of 5,788 hours. Total rotorcraft hours 
ranged from 365 hours to 4,000 hours.  The average number of total rotorcraft 
hours was 2,266 hours. Total flying hours in make and model ranged from 151 
hours to 1,400 hours, with an average of 623 hours.  

STANDARD PROBLEM STATEMENTS 
The JHSAT assigned six total Standard Problem Statements for the four 

ditching accidents. These problem statements addressed the ditching event, not 
the events that prompted the ditching decision, as these are discussed in other 
“Occurrence” categories. The selected problem statements noted that the “vehicle 
sank/capsized” in all four events. Under post-crash survivability, SPSs were 
selected to note that two of the operator had not provided passenger flotation 
equipment for flights that were intended to fly over water, out of autorotation 
range of the shoreline.  

INTERVENTION RECOMMENDATIONS 
Three Intervention Recommendations (IR) were selected in response to the 

post-crash survival SPSs. These IRs (3) suggested that personal flotation devices 
should be provided for all occupants whenever the intended route includes flight 
over water and out of autorotation range of a suitable landing site, and aircraft 
floats should be installed when aircraft are routinely used for overwater flights.   
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OCCURRENCE TYPE RELATIONSHIPS 
As mentioned earlier, ditching was not the initiating event in any of the 

accidents, but was the result of other events. These accidents involved two 
occurrences of unconfirmed System/component Failure and one each of Abrupt 
Maneuver and Loss of Control. The initiating occurrences are discussed in other 
sections of the report. All four of the accident reports also lacked “Data” needed 
to resolve issues related to the initiating event. 

CONCLUSIONS 
After reviewing this data, the JHSAT concluded that ditching accidents 

are preventable only through the mitigation of other hazards.  However, they 
provide a basis for making recommendations specific to ditching survivability.  

RECOMMENDATIONS 
1. Operators should provide personal flotation devices (PFD) for all 

occupants whenever it is anticipated that flights will be conducted over 
any substantial body of water. 

2. PFDs should be used whenever the route will involve flight over water and 
out of autorotation range of suitable landing site. 

3. Helicopter operators should install aircraft flotation devices for aircraft 
that are routinely used for overwater flights. 

ABRUPT MANEUVER (AMAN) 

DEFINITION 
Abrupt Maneuver occurrences were those mishaps involving rapid 

control movement that resulted in the aircraft assuming abnormal attitudes, 
including those resulting from evasive maneuvers.  There were six AMAN 
accidents in CY2006 (3.9% of all accidents), compared to eight in CY2001. Control 
motions that are extreme and that contribute to the accident, characterize this 
occurrence type. 

 CHARACTERISTICS 
Five of the six CY2006 accidents occurred during VMC.  The single IMC 

accident was an Air Medical helicopter that inadvertently encountered IMC by 
entering a cloud on takeoff from an airport runway. The reported weather was 
night VMC with 10 miles visibility.  None of the accidents occurred in a hover.  
Injury consequences included three accidents with minor injuries, and three with 
no injuries.  
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Phases of flight for the accidents were distributed as follows:  landing (2), 
maneuvering (2), takeoff (1), and en route (1).  All six accidents resulted in the 
aircraft being substantially damaged. There were no post-crash fires.   

Pilot flight times ranged from a high of 23,300 helicopter hours to a low of 
110 hours.  The median time in make and model was low at 874 hours, as shown 
in Table 61. 

 

 Average Time Median Time Low Time 

Total Time 7,403 3,058 110 

Helicopter Time 5,433 2,050 110 

Make/Model Time 3,822 874 74 

Table 61.  Pilot Experience for Abrupt Maneuvers 

Two reciprocating, three single-turbine helicopters and one twin-turbine 
helicopter were included in this dataset.  The twin turbine powered helicopter 
was departing on an EMS mission (noted above - inadvertent IMC).  Three 
accidents were Part 91 operations (one each in Air Medical - Positioning, Public 
Use – Aerial Observation, and External Load operations).   

STANDARD PROBLEM STATEMENTS 
Of nine problem statements used in this occurrence category, Pilot 

Judgment & Actions was the most used Level 1 SPS, with eight uses.  The highest 
Level 2 SPS was Procedure Implementation with three usages, and Human 
Factors – Pilot/Aircraft Interface and Human Factors – Pilots Decision tied with 
two each Level 2 statements.  The Level 3 problem statements were more specific 
and identified nine different problems, one each in the following categories: 
Critical controls selected inadvertently; Failed to follow procedures; 
inappropriate energy/power management; Perceptual judgment errors; Control 
handling deficiencies; and Sense of urgency led to risk-taking.   

INTERVENTION RECOMMENDATIONS 
There were four total Level 1 AMAN Intervention Recommendations 

(IRs):  Training/Instructional (3), Safety Management (3), Systems and 
Equipment (1), and Regulatory (1).   The Training interventions addressed Risk 
assessment training, training on awareness of cues critical for safe flight, and 
Make/model transition training. The Safety Management interventions 
addressed Supervisory and operational oversight, increased hazard awareness, 
and a Risk assessment program to eliminate a culture of non-compliance. 
Suggested Systems improvements were Proximity detection equipment and 
Rearward-facing cameras.    
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CONCLUSIONS 
As the table showing pilot experience indicated, pilot experience was a 

factor in only two of the accidents, with one pilot in the 100-hour range and the 
other having a low make/model time. Unlike the CY2001 dataset, analysis of 
Abrupt Maneuvers for CY2006 did show a trend of low experience. All six of the 
cases resulted in Loss of Control. Judgment and decision-making errors were 
involved in these accidents.  Potential hazards associated with the mission or 
local area/helicopter landing zone were not recognized, or if seen, were 
disregarded.  Installation of cameras to monitor external load would assist the 
pilot during External Load operations.   

 RECOMMENDATIONS 
1. Increase transition training on make/model to include in-depth training on 

Flight Manual limitations and flight control experience. 
2. Increase pilot decision-making training to include recognition of hazards 

and risk analysis and management.  
3. Require more training on mission specific hazards and focus on situational 

awareness training to prevent actions leading to accidents. 

FUEL  

DEFINITION 
Fuel-related accidents are those in which inadequate or unsuitable fuel was 

provided to the powerplant(s), leading to power loss and an autorotation-related 
accident. Fuel-related accidents account for eight of the 152 (5.3%) of the CY2006 
accidents.  The fuel-related accidents involved a variety of fuel problems, 
eventually leading to engine(s) power loss. CY2006 data breakdown of the top 
fuel-related problems includes fuel exhaustion, fuel contamination, fuel 
starvation, and carburetor icing and is listed in Table 62. 

 
Fuel Problem Type Occurrences % of CY2006 

Accidents 

Exhaustion 4 2.6% 

Starvation 3 2.0% 

Contamination 1 0.7% 

Carburetor Icing 0 0% 

Total Fuel-Related 8 5.3% 

Table 62.  Fuel Occurrence Types 
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CHARACTERISTICS 
 Each of the fuel-related accidents involved a cessation or interruption of fuel 

delivery to the powerplant(s), leading to engine(s) power loss and an 
unsuccessful forced autorotation landing. This section provides analysis of the 
fuel supply problems, but not the consequences of the resulting power loss. The 
pilots’ handling of the emergencies are addressed in other sections of this report. 
Each of the four fuel problem subsets listed above will be examined in this 
section’s analysis. 

FUEL EXHAUSTION 
Fuel Exhaustion is defined as a condition in which the fuel supply is depleted 

in-flight, leading to total engine power loss. In each accident, the analysis group 
determined the pilots were not aware of actual fuel state based upon analysis of 
the content of the NTSB accident docket. In two accidents, the pilots conducted 
flight operations in a partial fuel state, indicating a lack of preflight verification 
of actual fuel state and consumption planning while in flight. In the other two 
fuel exhaustion accidents, the pilots departed with full fuel tanks but overflew 
the range of the helicopter. One of the accidents included an agriculture spraying 
operation in which the pilot violated a company SOP on number of flights before 
mandatory refueling; the pilot overflew the requirement by 40%.   

In the two other accidents, the pilots flew beyond the initially planned flight 
time.  Neither pilot was tracking time/fuel consumption as a back-up to actual 
fuel quantity indications.  

FUEL STARVATION 
 Fuel-starvation is defined as a condition in which the fuel supply is 

interrupted, leading to loss of engine power or termination of the engine(s) 
operation.  

One fuel-starvation accident was attributed to the pilot’s failure to follow 
checklist procedures when leaning the engines.  The second fuel-starvation 
accident involved a helicopter with an improperly adjusted fuel controller for the 
high altitude operations being flown. Due to the improper adjustment, the 
engine lost RPM during an intended power-recovery practice autorotation. The 
final fuel-starvation accident involved aggressive maneuvering at bank angles 
exceeding 90 degrees in combination with a low fuel state. These flight 
conditions are documented in the Aircraft Flight Manual (AFM) with cautions 
concerning the potential to momentarily expose the fuel supply pickup and 
introduce air into the supply lines. 

FUEL CONTAMINATION 
Fuel contamination is a condition in which contaminants in the fuel interrupts 

fuel flow and continuous operation of the engine(s).  
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The only fuel contamination accident in CY2006 involved a light reciprocating 
engine helicopter that was fueled from a contaminated fuel source. This remote 
fuel source was subsequently found to contain water. 

CARBURETOR ICING  
Carburetor icing is a condition in which reciprocating engines operating in 

ambient conditions of low temperature and high humidity can accumulate ice 
that restricts airflow to the engine. Carburetor heat must be selected by the pilot 
to prevent Carburetor icing. The CY2006 NTSB database did not contain any 
Carburetor Icing-related accidents. 

The consequence of each fuel-related accident was a power loss leading to a 
forced landing.  Factors contributing to the autorotation failures and 
consequences are assessed separately in the Autorotation section. 

PILOT EXPERIENCE 
The pilot flight experience for the eight fuel-related accidents was reasonably 

high, with the total pilot flight time averaging 5,748 hours. The pilots’ rotorcraft 
flight time averaged 2,657 hours with 1,235 hours in make/model. 
     In the single fuel exhaustion accident, the pilot flight experience was 164 
hours total time and 80 hours in make/model.  

STANDARD PROBLEM STATEMENTS 
Level 3 Standard Problem Statements for Fuel-Related Accidents that occurred 
multiple times in the database are listed in Table 63: 

Level 3 Standard Problem Statement (CY2006) Frequency 

Unaware of low fuel state 4 

Incorrect fuel planning/calculations 3 

Lack of in-flight fuel monitoring 2 

Engine fuel starvation 2 

Table 63.  CY2006 Level 3 SPS for Fuel related occurrences 

INTERVENTION RECOMMENDATIONS 
Level 3 Intervention Recommendations occurring multiple times for Fuel-Related 
Accidents are shown in Table 64: 

Level 3 Interventions (CY2006) Frequency 

Enhanced mission planning training 2 

Flight training common operational pilot errors 2 

Fuel system improvements 2 

Table 64.  CY2006 Level 3 IRs for fuel related occurrences 
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OCCURRENCE TYPE RELATIONSHIPS 
Occurrence Relationships are listed in Table 65 below. The primary event is 

fuel, and secondary categories deal with the handling of the emergency and 
other contributing factors. 

 
Secondary Categories associated with Fuel-

related Accidents 
Frequency 

Auto – E 8 

Auto – P 1 

LOC – PM 1 

AMAN 1 

Strike 1 

Ditch 1 

Table 65.  CY2006 Occurrence Type Relationships 

COMPARISON BETWEEN CY2000, CY2001 AND CY2006 
The CY2006 JHSAT database indicates that fuel-related accidents decreased 

when compared to CY2000 and CY2001. A significant fact is that there were no 
Carburetor Icing-related accidents in CY2006, which led to the overall reduction 
in fuel-related accidents. Comparative data are listed in Table 66:  

 
Fuel Problem 

Type 

CY2000 

Occurrence 

% CY2000 

Accidents 

CY2001 

Occurrence 
% CY2001 
Accidents 

CY2006 

Occurrence 
% CY2006 
Accidents 

Exhaustion 6 3.0% 5 2.9% 4 2.6% 

Starvation 3 1.5% 4 2.3% 3 2.0% 

Contamination 1 .5% 3 1.7% 1 .7% 

Carburetor 
Icing 4 2.0% 2 1.1% 0  

Total 14 7.1% 14 8.0% 8 5.3% 

Table 66.  Comparison of Fuel Accidents 

The three years of accident data identified many of the same contributing 
factors for Fuel Exhaustion and Starvation. Most fuel-exhaustion accidents were 
related to inadequate fuel planning and in-flight fuel monitoring.  Other factors 
identified in the earlier CY2000 analysis included two accidents: one involving 
fuel transfer management and the other involving improper diming of the 
caution warning lights as primary factors.  

The Carburetor Icing events in prior years resulted from pilot flight planning 
and an insufficient Situation Awareness.  These types of accidents have 
experienced a decline in the three years of data evaluated.  In CY2006, the 
numbers of Carburetor Icing accidents were reported as zero. 
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CONCLUSIONS 
The causes of fuel-related accidents are not new and continue to occur.  The 

primary contributors to fuel exhaustion are errors in mission planning, 
insufficient in-flight fuel awareness, and failure to back-up fuel quantity 
indication with flight time and fuel consumption awareness. Secondary 
contributing factors are false fuel quantity indication due to system component 
failure. The CY2006 JHSAT analysis did not identify any new fuel-related factors 
contributing to accidents, therefore the conclusions and recommendations are a 
consistent with those published in the CY2001 JHSAT report.    

RECOMMENDATIONS 
 Fuel-related accident interventions primarily focus on addressing the human 

factors issues related to mission planning, preflight, in-flight awareness of fuel 
state, and compliance with checklist procedures. Contributing factors in a few of 
the fuel-related accidents could potentially benefit from some system design 
features. The following recommendations are a result of the analysis of fuel-
related accidents from CY2000, CY2001 and CY2006: 

1. The SMS Toolbox and Training Kits developed by the JHSIT emphasize the 
basic fuel state and in-flight fuel management. Adherence to the following 
basic concepts would help to prevent Fuel Exhaustion and Starvation 
accidents: 

a. mission planning must include a determination of the total fuel and 
reserve required for the intended flight 

b. adherence to helicopter preflight checklist procedures must include 
verification of fuel quantity and proper selection and positioning of 
all fuel valves before flight 

c. in-flight awareness of flight time and estimated fuel consumption 
as a back-up to the fuel quantity indications 

d. strict adherence to the Aircraft Flight Manual (AFM) checklist for 
procedures for use of boost pumps and fuel transfer procedures 

e. awareness of low fuel state and the fuel pickup exposure during 
aggressive maneuvers or turbulence 

f. training emphasis for pilots operating reciprocating engines should 
include a heightened awareness of the potential for carburetor icing 

2. The following design features are recommended by the JHSAT as a means 
of reducing risk of fuel interruption and power-loss events: 

a. incorporate the carburetor heat function for reciprocating-engine 
powered helicopters 

b. incorporate turbine engine auto-relight systems as a potential to 
relight engines flamed-out due to momentary interruption of fuel 
to the engine by air or contaminates of the fuel supply line  
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c. consider auto-dimming/brightness design of low fuel state 
warning lights and other cautionary lights to ensure a significant 
contrast to ambient lighting conditions 

UNKNOWN/REGULATORY 

DEFINITION 
Fourteen accidents in the CY2006 dataset were classified as 

Unknown/Regulatory occurrences. One involved a control system failure; most 
involved a need for greater operational oversight or the need for greater 
enforcement of existing regulations.  The problems identified in that category did 
not reflect “unknown” accident causes.   

CHARACTERISTICS  
One accident involved an aircraft stolen by an instructor from his 

employer where the pilot committed suicide while under the influence of 
alcohol. The majority of the other accidents suggested FAA oversight or action 
against the airman was justified.  Crew impairment was listed as part of the 
probable cause in two of the accidents. Since regulations are already in place to 
address the accident issues, only operational oversight and enforcement of 
existing regulations is needed to reduce the risk of such accidents.  

 
There were 31 people onboard these helicopters.  There were six fatal 

injuries.  Three of the fourteen helicopters were destroyed, and the other 
helicopters received substantial damage. 

The flight times collected for the pilots involved in this occurrence type, 
Table 67, indicated an average make and model time of 110 hours, a median time 
of 110 hours and a low time of five hours.  Three pilots had less than 200 total 
flight hours and two pilots had less than 10 hours in make and model.   One 
accident pilot reported to the NTSB a total of 500 hours of flight experience with 
the following ratings: Airline Transport; Multi-engine Land; Multi-engine Sea; 
Single-engine Land; Glider; Gyroplane; Helicopter yet had only five hours in 
make and model.    

 

 Average Time Median Time Low Time 

Total Time 2,326 1,404 110 

Helicopter Time 1,404 1,279 310 

Make/Model Time 110 110 5 

Table 67.  Pilot Experience for Unknown/Other/Regulatory 
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OCCURRENCE TYPE RELATIONSHIPS 
All accidents in this occurrence category occurred in visual meteorological 

conditions. Six of the accidents were personal/private operations.  The other 
leading mission type was air tour with two accidents.   

STANDARD PROBLEM STATEMENTS 
Seventeen problem statements were used to illustrate the issues of these 

accidents. Among them were eight that identified Regulatory issues, five Pilot 
Judgment & Actions (PJ&A), and two that addressed Pilot Situational 
Awareness. More specifically, the regulatory issues included inadequate 
standards, inadequate regulatory oversight, and inadequate government 
consideration and analysis of previous events. The PJ&A and Situational 
Awareness issues included operating without a valid airman certificate, willful 
disregard of rules or regulations, and physical impairment.    

INTERVENTIONS  
In seven cases, FAA suspension or revocation action of the pilot’s 

operating certificate was needed and appropriate.  In three other cases, greater 
FAA operational oversight was needed.  Other suggested interventions included:  

 
1. more stringent requirements for returning damaged aircraft to service 
2. a biennial flight review (BFR) requirement to requalify in an aircraft 

similar to the one operated normally 
3. a requirement for the FAA to evaluate the adequacy of old AD-mandated 

repetitive inspection requirements 
4.  reassessment of the adequacy of an STC 

CONCLUSIONS 
In this occurrence category, each of these accidents may have yielded 

information that is more useful if there had been some type of cockpit imaging 
system.  Nonetheless, these accidents demonstrated the need of greater FAA 
regulatory oversight, if not regulatory change.  

RECOMMENDATIONS 
1. Provide greater regulatory oversight to ensure that pilots follow the intent 

of fundamental operating rules. 
2. Provide more regulatory oversight of maintenance. 
3. Evaluate the need for FAA rule changes to ensure the adequacy of ADs 

that require repetitive inspections rather than terminating action, the 
adequacy of STCs, and BFR requirements that allow pilot qualification in 
less complex aircraft than the one operated most often. 
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SURVIVABILITY 
It is not likely that all helicopter accidents will be eliminated.  Therefore, 

we must also consider how to make accident conditions more survivable and less 
injurious when an accident occurs.  Like most accident categories, these 
improvements include better equipment and training for the crewmembers and 
occupants. 

DEFINITION 
The risk of a fatal injury to a helicopter occupant is related to the 

likelihood of being involved in an accident and the likelihood of receiving a fatal 
injury in that unique crash situation.  Each accident crash environment is unique 
as to impact load direction, magnitude of impact loads, aircraft attitude, crash 
environment (water, trees, desert, etc.), object penetrations of the cockpit/cabin, 
occupant shoulder harness available and/or used, post-crash fire protection 
systems, water egress, and each occupant’s tolerance to impact load. In 
helicopter crash survival, there are four basic needs to survive a crash:  

 
1. Maintain the aircraft cockpit/cabin volume  
2. Restrain each occupant and internal objects 
3. Reduce crash loads on each occupant to stay within human 

tolerance  
4. Provide time and means of escape (e.g. delay a post-crash fire) 

 
Thus, the injury type/severity and survival issues can vary between 

occupants in the same accident. This analysis looks at the outcomes to each of the 
occupants. 

CHARACTERISTICS 
This section deals with the survivability of the 350 people onboard the 

aircraft during the 152 accidents in the CY2006 dataset.  In this data, there was 
one person injured on the ground.  This injury was not considered in this 
survivability section.   

The injury severity level of the occupants in helicopter accidents of 
CY2001 and CY2006 are shown at the bottom of Table 8-1.  There were 350 
occupants of the 152 accidents of CY2006.  Overall, 88.3% (309/350 occupants) of 
the occupants in 152 accidents of CY2006 survived the helicopter accident. This is 
quite similar results of CY2001 where 87.1% (325/373 occupants) survived.  The 
percentages of each severity level was also consistent (± 2%) between the two 
years. 

Since there were no Flight Data Recorders in any of the helicopter 
accidents of CY2006, the impact conditions and aircraft attitude information can 
only be grouped into generalities.  However, the team using the data provided in 
the NTSB docket categorized the accident on whether the accident occurred at a 
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low speed, high vertical speed, and high longitudinal speed.  Since some 
accidents had both a high vertical and longitudinal speed and the low speed 
accidents with a post-crash fire are listed twice in the columns of Table 68.  

 
 

 Fatal Serious Minor None Onboard 

 Count % Onbd Count % Onbd Count % Onbd Count % Onbd Count 

CY2001 

Accidents 
48 12.9% 33 8.8% 74 19.8% 218 58.4% 373 

          

CY2006 

Accidents 
41 11.7% 31 8.9% 66 18.9% 212 60.6% 350 

Low Speed 

(All) 
6 2.2% 18 6.5% 57 20.6% 196 70.8% 277 

Low Speed 

(PCF) 
3 17.6% 4 23.5% 4 23.5% 6 35.3% 17 

High Vert 

Speed 
27 61.4% 9 20.5% 3 6.8% 5 11.4% 44 

High Air 

Speed 
20 52.6% 8 21.1% 6 15.8% 4 10.5% 38 

Table 68.  Injury Severity Levels 

There is an obvious correlation between the impact velocity and the 
severity of injury.  If the accident occurred at a low forward speed, the likelihood 
that the occupant would receive a fatal injury was greatly reduced unless a post-
crash fire occurred.  However, if the accident occurred at either a high vertical or 
high longitudinal velocity, the likelihood of a severe injury increased greatly.  
Higher impact speeds increase the likelihood of occupant receiving impact 
trauma.  In general, the higher the impact speed, the increased level of fuselage 
destruction occurs which also increases the chance of the compromise of the fuel 
tanks or rupture of fuel lines and subsequent ignition of fuel.  Thermal trauma 
from Post-crash Fire (PCF) is a major threat to helicopter occupants in severe 
accidents.  An increase of fatalities occurs when the accident involves a PCF.  
Unfortunately, the NTSB Accident dockets rarely report the cause-of-death data, 
leading to the suspect categorization of impact forces (blunt force trauma) caused 
fatal injuries and the thermal caused fatal injuries, as they cannot be separated.  
This analysis shows different metrics to get an insight into the importance of fire 
protection in crashes. Only 8.6% (13/152) of all CY2006 accidents involved a PCF 
compared to 9.2% in CY2001.  

Overall, omitting ALL PCFs, 11.7% in CY2006 accidents received fatal 
injuries.  In comparison to the rate in CY2001, a slightly higher 12.9% fatality rate 
was observed.  If a PCF did not occur, 7.3% occupants received fatal injuries in 
CY2006.  This percentage is slightly lower than the 8.2% onboard in CY2001 
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accidents without a PCF, received fatal injuries.  However, when a PCF has 
occurred in CY2006, then 51.4% of the occupants received fatal injuries compared 
to 48.8% occupants onboard received a fatal injury in CY2001.  

MISSION 
The type of mission flown does not determine the severity of crash 

damage or the severity of occupant injury.  However, the impact conditions of 
accidents in some missions are different and thus the severity of injury received 
may be different.   Table 69 compares the percentage of each injury level to the 
total number of occupants in each primary mission for CY2006.  Different 
missions have different conditions that affect crash survival and the aircraft may 
have different crash safety features. For example, shoulder harnesses are used in 
a majority of aerial application missions by pilots but are very rarely used by 
passengers in many passenger-carrying missions. This table only shows the 
relative injury severity received within a type of mission. Since we do not have 
flight hours flown within each mission, no injury rates are available to compare 
between missions. Overall, 88.3% of occupants survived the helicopter crashes in 
CY2006. 

 
Mission Fatal Serious Minor None Onboard 

Aerial Application 0% 14.3% 42.9% 42.9% 7 

Aerial Observation 12.5% 3.1% 0% 84.4% 32 

Air Tour 0% 12.0% 24.0% 64.0% 50 

Business 11.1% 33.3% 11.1% 44.4% 9 

Commercial 30.4% 13.0% 34.8% 21.7% 23 

Electronic News Gathering 0% 0% 100% 0% 5 

Emergency Medical Service 12.5% 15.0% 15.0% 57.5% 40 

External Load 0% 0% 0% 100% 9 

Firefighting 20.0% 0% 20.0% 60.0% 10 

Instructional/Training 5.6% 5.6% 16.7% 72.2% 54 

Law Enforcement 12.5% 12.5% 18.7% 56.3% 16 

Logging 20.0% 0% 10.0% 70.0% 10 

Personal  17.2% 9.4% 15.6% 57.8% 64 

Utilities 100% 0% 0% 0% 2 

Totals Percent (Count) 11.8% 9.4% 18. 1% 60.7% 331 

Table 69.  Injuries by Mission 
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GENERAL CRASH SURVIVABILITY 
The crash environments for the CY2006 accidents were analyzed and 

shown in Table 70. The type of surface impacted can have a dramatic effect on 
crash loads and subsequent likelihood of crash survival. The top two types of 
surface (soft soil and prepared surface) accounted for 59.9% of crash impact 
surfaces noted.  Some impact surfaces are included in more than one category. 

 
Impact Surface Count Percent 

Soft (Soft, sandy, plowed, grass) 55 36.2% 

Prepared surface (Paved, hard dirt, gravel) 36 23.7% 

Uneven ground (Rocks, stumps, logs) 24 15.8% 

Vegetation (Trees, large shrubs, brush) 15 9.9% 

Water 14 9.2% 

Structures (Buildings, offshore rig) 6 3.9% 

Snow 2 1.3% 

Frozen (Frozen ground, ice) 2 1.3% 

All other & unknown 4 2.6% 

Table 70.  Crash Impact Surfaces 

SAFETY FEATURES EFFECTS 
Emergency Locator Transponders (ELT) on aircraft are intended to 

transmit an emergency radio signal when an accident occurs.  An ELT was 
available in 90 accidents (59.2% of the 2006 accidents).  The ELT activated in 25 
accidents or 27.8% of accidents where an ELT was installed.  The ELT was noted 
as having aided in the rescue effort in only 3 accidents or 3.3% of the accidents 
where an ELT was installed. 

Emergency Position Indicating Radio Beacon (EPIRB) is a personal worn 
version of an ELT rather than attached to the aircraft itself.  There are very few 
EPIRBs in use other than offshore in the Gulf of Mexico as they are quite new 
and not required.  In CY2006, only one accident documented an EPIRB; it aided 
in the rescue. 

There is a mixture of restraints in the existing helicopter fleet.  Use of a 
shoulder harness is a key crash survival feature for all occupants.  Shoulder 
harness restraint in the front seats (pilot and other front seat occupant), are not 
required for all existing helicopters. Several years ago, front seat shoulder 
harnesses were mandated as a production requirement on new helicopters.  A 
shoulder harness was available in the pilot/front seat positions in 143 of the 
accidents or 94.1%.  Actual usage of the shoulder harnesses was noted in 130 
accidents or 90.9% of the time when available. 
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Passenger seat (rear seats) shoulder harnesses were not required for many 
years but are now required for production helicopters.  A rear-seat passenger 
shoulder harness was available for occupants in 50 accidents or 32.9% of the 
time.  Actual usage of the shoulder harnesses was noted in only eight accidents.  
JHSAT believes these low numbers are inaccurate and due to the poor accident 
reports.  NTSB accident reports do not include passenger shoulder harness 
availability and/or use as it does for the pilot and second pilot (if applicable).  
The JHSAT recommends that NTSB reports should record passenger shoulder 
harness availability and use.  

Water was the impact surface in 14 CY2006 accidents.  Aircraft floats were 
installed on 10 accident aircraft or 71% of all CY2006 accident helicopters.  In four 
cases (40%), the floats were deployed/inflated.  However, in the 10 float-
equipped aircraft, none of the aircraft were noted in the NTSB docket as floating 
upright.  Of the 10 float-equipped aircraft that ditched into the water, all 10 were 
found floating inverted or sank.  It should be noted that floats are designed to 
function at “normal landing” speeds to the surface of the water and not for 
impact speeds often encountered during a crash sequence into water.  In 
addition, sea-state has a significant impact to the success of float deployment and 
allowing the aircraft to remain upright. 

Crash Resistant Fuel System (CRFS) are not widespread among the 
helicopter fleet.  The Part 27 and 29 civil helicopters certificated prior to 
Amendments 27-30 and 29-35 of 1994 (e.g. the vast majority of civil helicopters) 
do not have a requirement for a Crash Resistant Fuel System (CRFS).  Some 
manufacturers voluntarily added a CRFS to their civil, turbine-powered 
helicopters.  Most Restricted Category helicopters had a military CRFS installed 
while in military operation so came to the civil registry with a CRFS already 
installed.  A CRFS was available in 29 of the 152 accidents or 19.1% of all accident 
helicopters.  There was fuel spillage noted in 16 of the accidents or 10.5% of all 
accidents. There were 18 fatalities in the 13 PCF accidents. Of the eight fatal 
accidents involving PCF, one involved an aircraft with a CRFS installed. Overall, 
a PCF occurred in 13 accidents or 8.6% of all accidents in CY2006 as compared 
with 16 accidents or 9.2% of all CY2001 accidents. 

CONCLUSIONS 
There were 350 people onboard the 152 helicopter accident in CY2006. 

Overall, 88.3% of helicopter occupants survived.  Accidents with higher impact 
speeds cause more aircraft destruction, fuel spillage and post-crash fires.  Only 
8.6% of the accidents involved a post-crash fire, yet 43.9% of all fatalities were in 
those accidents involving a post-crash fire.  As expected, accidents with higher 
speeds resulted in 55.0% of fatal injuries. 
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COMPARISON BETWEEN CY2000, CY2001 AND CY2006 ACCIDENTS 
There were 12% fewer accidents in CY2001 than in CY2000 (197 vs. 174), 

and 13% fewer accidents in CY2006 than in CY2001 (174 vs. 152).   

PRIMARY OPERATION FLOWN 
Figure 27 shows the total number of accidents sorted by primary 

operation and arranged in descending order according to the total accidents in 
each category that occurred in CY2006.  Across all three years, the primary 
operations where the most accidents occurred were Personal/Private and 
Instructional/Training.  The Personal/Private category accounted for 14% of 
accidents in CY2000, 22% in CY2001, and 22% in CY2006.  Instructional/Training 
accidents constituted 19% of all accidents in CY2000, 17% in CY2001, and 18% in 
CY2006.  Across the three years analyzed, Aerial Application was the only other 
primary operation to account for more than 10% of total accidents in any one 
year.  The Aerial Application category also showed the most noticeable decrease 
between datasets.  The percentage of total accidents in this category decreased 
from 14% in CY2000 to 10% in CY2001 to 4% in CY2006.  Excluding the Aerial 
Application category, in general the proportion of accidents attributed to each 
primary operation category only varied by 1%-3% between each of the three 
years analyzed.   
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Figure 27.  Number of Accidents by Primary Operation 

CONSEQUENCES 

Injury Level  
For the three years analyzed, the percentage of accidents where a fatal 

injury, serious injury, minor injury, or no injury occurred was comparable 
between datasets.  See Figure 28. 
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Figure 28.  Highest Level of Injury 

As noted previously in the report, Personal/Private and 
Instructional/Training were the two primary operations that had the highest 
percentage of total accidents consistently across each year of the three-year 
dataset.  However, neither of these two categories had the highest percentage of 
fatal accidents. Figure 29 shows the cumulative three-year percentage of fatal 
accidents by primary operation.  Across the three year dataset, the following 
primary operations had the highest percentage of fatal accidents:  Firefighting, 
35% (6 fatal accidents of 17 total accidents), Electronic News Gathering, 33% (3 
fatal accidents of 9 total accidents), and Logging, 31% (4 fatal accidents of 13 total 
accidents).  
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Figure 29.  Three Year Cumulative Accidents with Fatality 

Figure 30 shows an analysis of fatal accidents by primary operation.  The 
figure is organized in descending order from left to right beginning with the 
primary operation that had the highest percentage of fatalities in CY2006 
(Utilities Patrol/Construction).  For the two primary operations with the highest 
total accidents, Personal/Private had the fifth highest percentage of fatal 
accidents and Instructional/Training had the eleventh highest percentage of 
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fatal accidents.  For Personal/Private operations, the percentage of fatal 
accidents was:  CY2000 – 15%, CY2001 – 18%, CY2006 – 21%.  The percentage of 
fatal accidents for Instructional/Training was consistent:  CY2000 – 8%, CY2001 – 
7%, CY2006 – 7%.  In a number of the primary operation categories, the 
percentage of fatal accidents varied widely between CY2000, CY2001, and 
CY2006.  For example, Utilities/Construction, Logging, and Electronic News 
Gathering each had a year where the percentage of fatal accidents was zero and 
another year where the percentage of fatal accidents was 50% or higher. 
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Figure 30.  Accident Fatalities By Primary Operation 

Aircraft Damage 
The specific breakdown of aircraft damage for each of the three years that 

were analyzed is shown in Figure 31.  Across all three datasets, most accidents 
resulted in substantial damage. 
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Figure 31.  Aircraft Damage 
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Figure 32 and Figure 33 show the percentage of substantially damaged 
and destroyed aircraft categorized by engine type.  For each of the three years in 
the analysis, over 90% of the substantially damaged aircraft had either a 
reciprocating or single turbine engine.  In CY2000, 8% more of the substantially 
damaged aircraft had a single turbine as compared to a reciprocating engine.  
However, in CY2001 and CY2006 the percentage of substantially damaged 
aircraft were the same for single turbine and reciprocating aircraft (CY2001 - 
Both 47% and CY2006 – Both 46%).  Over 50% of destroyed aircraft were single 
turbine in CY2000 and CY2001.  The percentage of destroyed single turbine 
aircraft decreased to 35% in CY2006 when there was a 10% increase in the 
destroyed aircraft that had reciprocating engines and a 7% increase in destroyed 
aircraft that had twin turbine engines.   
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Figure 32.  Substantially Damaged Aircraft by Engine Type 
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Figure 33.  Destroyed Aircraft by Engine Type 
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DEMOGRAPHICS 

Aircraft Characteristics 
The percentage of accident aircraft with a reciprocating engine has 

increased while accident aircraft with a turboshaft engine has decreased for each 
subsequent year analyzed.  For each year analyzed, the reciprocating/turboshaft 
ratio was as follows:  CY2000 – 39% reciprocating/61% turboshaft, CY2001 – 44% 
reciprocating/56% turboshaft, and CY2006 – 47%/53% turboshaft.   

Pilot Total Flight Hours 
The average pilot experience decreased for each subsequent year of 

analysis from CY2000 to CY2001 to CY2006.  Average total flight hours were 
between 5,000 and 7,000 hours for each of the three years. 

Pilot Rotorcraft Flight Hours 
The average number of rotorcraft flight hours also decreased for each 

subsequent year of analysis across each of three years.  Average rotorcraft time 
was 4,600 hours in CY2000, declined to 4,057 hours in CY2001, and decreased in 
the CY2006 dataset to 3,723 hours. 

Pilot Make and Model Flight Hours 
Experience in the make and model of the accident aircraft was between 

1,100 and 1,700 hours for all three years analyzed.  Specific breakdown was as 
follows:  CY2000 – 1,700 hours, CY2001 – 1,172 hours, and CY2006 – 1,451 hours. 

Pilot Experience by Primary Operation 
Table 71 shows the pilots’ average rotorcraft flight hours for the five 

primary operation types that had the highest number accidents in CY2006.  
Similarly, Table 72 shows the pilots’ average make/model flight hours for the five 
primary operation types that had the highest number of accidents in CY2006.  
For CY2000, CY2001, and CY2006, the two primary operation types of 
Personal/Private and Instructional/Training ranked in the top three for the total 
number of accidents per year.  The average rotorcraft flight hours for pilots in 
the Personal/Private and Instructional/Training primary operation types were 
consistently one of the three lowest averages.   The same was true for pilots’ 
average make/model flight hours for these two primary operation types.  

 

Primary 
Operation 

CY2000 Avg 
Rotorcraft 

Hrs 

Number of 
Accidents in 

CY 2000 

CY2001 Avg 
Rotorcraft 

Hrs 

Number of 
Accidents in 

CY 2001 

CY2006 Avg 
Rotorcraft 

Hrs 

Number of 
Accidents in 

CY 2006 

Personal/Private 1940 27 1144 38 924 34 

Instructional/ 
Training 

2831 37 2210 29 1617 28 

HEMS 4795 12 5868 14 5098 14 
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Aerial 
Observe/Patrol 

2956 10 4129 6 5923 13 

Air Tour 5729 10 3832 9 6644 10 

Table 71.  Pilots’ Rotorcraft Average Experience for Top 5 Accident Missions  

 
 
 

Primary 
Operation 

CY 2000 Avg 
Make/Model 

Hrs 

Number of 
Accidents in 

CY 2000 

CY 2001 Avg 
Make/Model 

Hrs 

Number of 
Accidents in 

CY 2001 

CY 2006 Avg 
Make/Model 

Hrs 

Number of 
Accidents in 

CY 2006 

Personal/Private 193 27 404 38 587 34 

Instructional/ 
Training 

1495 37 565 29 567 28 

HEMS 538 12 800 14 665 14 

Aerial 
Observe/Patrol 

1428 10 1489 6 4338 13 

Air Tour 1656 10 1688 9 3705 10 

Table 72.  Pilots’ Make/Model Average Experience for Top 5 Accident Missions 

Operating Rules 
For CY2000, CY2001, and CY2006 the majority of accident flights were 

flown under 14 CFR-Part 91  (Table 73).   
 

 Operating Rules 

Year Part 91 Part 137 Part 135 Part 133 Public Use Other 

2000 138 25 17 8 2 7 

2001 117 15 18 11 13 0 

2006 110 6 17 10 8 1 

Table 73.  Total Accidents by Operating Flight Rules 

Phase of Flight 
In each of the three years analyzed, accidents occurred most frequently in 

the following three phases of flight:  Maneuvering, Landing, and Enroute.  For 
both the CY2001 and CY2006 datasets, more accidents occurred in the 
Maneuvering phase than any other phase of flight (CY2001 – 50/174 accidents, 
29% and CY2006 – 43/152 accidents, 28%).  The percentage of accidents occurred 
during the Landing phase was consistently 22%-23% of all accidents across all 
three years (CY2000 – 45/197, 23%; CY2001 – 38/174, 22%; and CY2006 – 35/152, 
23%).  
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Visibility Conditions 
Most accidents from CY2000, CY2001, and CY2006 occurred during 

daylight and VMC.  The breakdown of accidents that occurred during daylight 
were:  CY2000 – 84%, CY2001 – 86% and CY2006 – 88%.   The breakdown of 
accidents that occurred in VMC were:  CY2000 – 93%; CY2001 –  96%; and         
CY 2006 – 94%. 

 

STANDARD PROBLEM STATEMENTS 
For the CY2006 dataset, the team identified 880 SPSs compared to 1,110 

SPSs in CY2000 and 1,133 SPSs in CY2001.  Figure 34 and Table 74 compare the 
percentage of accidents where an SPS Level 1 group was identified at least once.   
The three Level 1 SPSs that recurred in each accident were consistent in all three 
of the years analyzed.  The team identified Pilot Judgment & Actions most 
consistently in each accident dataset, followed by Data Issues, with Safety 
Management as the third most consistent Level 1 SPS group cited.  The rank 
order of the most consistently recurring versus the least consistently recurring 
Level 1 SPS groups was identical for the CY2001 and CY2006 datasets.   

There only a small difference between the actual percentages of accidents 
where each Level 1 SPS group was identified in CY2001 as compared to CY2006.  
The three Level 1 SPS groups with more than a 5% difference when comparing 
CY2001 and CY2006 were Pilot Judgment & Actions (cited in 8% more accidents 
in CY2006), Safety Management (cited in 9% less accidents in CY2006), and 
Mission Risk (cited in 10% less accidents in CY2006).    

The rank order of the most frequently recurring versus least frequently  
recurring Level 1 SPS groups was similar but not identical when comparing the 
CY2000 and CY2001 datasets and when comparing the CY2000 and CY2006 
datasets.  There were typically higher magnitude differences in the actual 
percentage of accidents where a Level 1 SPS group was used when comparing 
the CY2000 and CY2001 datasets as well as the CY2000 and CY2006 datasets.  
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Figure 34.  Percent of Accidents With SPS Level 1  

 
SPS Level 1 Group 2000 2001 2006 

Pilot Judgment & Actions 78% 85% 92% 

Data issues 62% 80% 80% 

Safety Management 46% 45% 37% 

Pilot situation awareness 25% 37% 33% 

Ground Duties 39% 37% 33% 

System Component Failure 29% 32% 30% 

Mission Risk 11% 29% 18% 

Maintenance 24% 19% 16% 

Post-crash survival 12% 14% 13% 

Regulatory 8% 10% 8% 

Communications 9% 9% 7% 

Safety Systems and Equipment 0% 7% 6% 

Infrastructure 4% 6% 5% 

Personnel - Non Crew 1% 4% 3% 

Table 74.  Percent of Accidents SPS Level 1  

Pilot Judgment/Actions 
The team assigned Pilot’s Judgment & Actions as an SPS Level 1 

contributor in accidents where the pilot did not safely handle problems in an 
effective manner or made an incorrect judgment in reaction to a situation or 
problem encountered during the flight.  
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Data Issues 
This SPS Level 1 group related to insufficient information in the report.  

The Data Issues group focused on the difficulty of obtaining complete data in 
order to investigate past accidents or prevent future accidents.  

Safety Management 
The Safety Management SPS Level 1 group encompasses several factors to 

include:  the level and type of training provided for pilots, the way an operation 
is managed, and a company’s safety program.  The team considered the tangible 
and intangible factors that ensure a safe operation or, when missing, create an 
environment in which an accident might be more likely.  

Pilot Situation Awareness 
Pilot Situation Awareness reflects the quality of pilot’s knowledge of the 

external environment (e.g., terrain, visibility weather) as well as aircraft state.   

Ground Duties 
Ground Duties refers to tasks pilots should perform before (or, in a few 

cases, after) a flight that could influence the safety of the flight.  Examples 
include weight and balance, preflight duties, and weather briefing. 

Mission Risk 
Mission Risk refers to factors that are intrinsic to the operating 

environment or requirements typical of a specific segment of the helicopter 
community.   

System component failure  
This SPS Level 1 group of problems includes failures of helicopter parts or 

systems as well as possible design inadequacies.   

Maintenance  
The Maintenance SPS Level 1 group included not only the way in which 

maintenance personnel perform their duties, but also the adequacy of equipment 
used to detect impending part failures, management and procedural issues, and 
the quality of the materials used.   

Post-Crash Survivability 
While this group does not relate to the causes of accidents, they do reflect 

the consequences of an accident once it has occurred (e.g., post-crash fire, vehicle 
sinking or capsizing).   

Communications 
The Communications SPS Level 1 group includes exchange of information 

and coordination between pilots, with other crewmembers, ground or landing 
zone personnel, and company dispatch/flight-following.  
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Regulatory 
This group ranged from inadequate oversight to the need to develop 

and/or apply standards and regulations and a more efficient way to disseminate 
pertinent flight safety information.  

Safety Systems & Equipment 
This SPS Level 1 group encompasses delayed rescue caused by 

inoperative ELT, inadequate communications or flight following, and missing 
safety equipment.  

Infrastructure 
The Infrastructure SPS Level 1 group included those factors related to 

equipment (e.g., instrument navigation systems incompatible with the mission), 
unavailable weather information, oversight of training and operations, and 
regulations.   

Personnel-Non-Crew 
This SPS Level 1 group focused on people who flew in or supported the 

work conducted by the helicopters.   

INTERVENTION RECOMMENDATIONS 
The team identified the following number of IRs for each respective year 

analyzed:  CY2000 - 1,217 IRs; CY2001 -1,133 IRs; and CY2006 – 880 IRs.  Figure 
35 and Table 75 compare the percentage of accidents where an IR Level group 
was recommended at least once.  Note that Figure 35 and Table 75 show seven 
of the eight IR Level 1 groups the team could have selected.  The IR Level 1 
group No Recommendation is not shown. 

Two IR Level 1 groups were consistently recommended in a high 
percentage of accidents for all three years analyzed:  Training/Instructional and 
Data Information.  The team recommended these two IRs in approximately 80% 
of the accidents in each of the three years.  The team also frequently identified 
Safety Management as an IR Level 1, although with less frequency than 
Training/Instructional and Data Information.  The percentage of accidents with 
Safety Management cited as an IR Level 1 was 69% of accidents in CY2000, 66% 
of accidents in CY2001, and 68% of accidents in CY2006.  
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Figure 35.  Percent of Accidents With IR Level 1 Group  

 

Level 1 Intervention Recommendation 2000 2001 2006 

Training/Instructional 78% 80% 81% 

Data/Information 83% 82% 81% 

Safety Management 69% 66% 68% 

Systems and Equipment 34% 38% 30% 

Regulatory 18% 18% 20% 

Maintenance 15% 24% 18% 

Infrastructure 7% 9% 8% 

Table 75.  Percent of Level 1 IRs 

FUTURE JHSAT EFFORTS 

BACKGROUND 
The U.S. JHSAT plans to continue its effort beyond the analysis of the 

CY2000, CY2001 and CY2006 accidents until the target year of 2016. The overall 
plan of action was described in the JHSAT CY2000 report. The exact nature of 
these continuing efforts will have some variations from year to year.  The CY2000 
JHSAT analysis emphasis was on types of missions. This and the CY2001 report 
placed emphasis on the types of occurrences resulting in accidents. We expect 
different emphases in future JHSAT analyses as we adjust to evolving accident 
data based safety issues.  

Before JHSAT efforts to analyze root causes of accidents, typical analyses 
of helicopter fleet accidents in any given year provided similar high-level results 
year to year. Comparison of JHSAT CY2006 accident data to those from calendar 
years 2000 and 2001 are showing some similarities. JHSAT analyses are labor-
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intensive but are necessary for the resultant intervention recommendations to be 
“data-driven.”  

FUTURE NEEDS 
There are many needs and uses of the results of JHSAT annual analyses. 

They include: 
1. U.S. JHSIT (for implementation) 
2. IHST Executive Committee 
3. Metrics of periodic progress toward goal 
4. Other Regional JHSATs 
5. Operators 
6. Related organizations. 

  
This continuing annual effort is needed to: 

1. Identify new problems 
2. Determine new interventions 
3. Identify changing patterns of accidents from year-to-year 
4. Measure the effectiveness of Interventions 
5. Recommend course corrections 
6. Share lessons-learned among the different regional JHSATs 
7. Refine the JHSAT analysis process. 

FUTURE JHSAT APPROACHES 
The U.S. JHSAT will accept the responsibilities of the Joint Helicopter 

Implementation Measurement Data Analysis Team (JHIMDAT).  The JHIMDAT 
will continue to analyze helicopter accidents by calendar year. This effort is 
expected to identify whether and when accident trends change and to measure 
the effectiveness of previous IHST safety initiatives and safety recommendations.  
For example, the IHST is anxious to evaluate the effectiveness of the IHST-
developed SMS toolkits for helicopter operators issued in 2007 and updated in 
2009. Likewise, the IHST will be evaluating how investigation report data is 
affected by its ongoing efforts to bring about improvements in NTSB 
investigation and reporting. As other IHST recommendations are implemented 
in the future, the JHIMDAT will look for opportunities to measure the 
effectiveness of those actions. The IHST expects that it is not necessary to conduct 
in-depth analyses of each calendar year’s accidents as it has found accident 
trends do not change that rapidly. Instead, the IHST, through the JHIMDAT, will 
do less in-depth analyses of the off years in order to determine accident trends by 
occurrence category and mission groups. This higher-level annual analysis is 
needed for the IHST Metrics effort. Metrics will identify what mitigations are 
working and which may need modification.  To the extent that the IHST 
continues to analyze accidents, it anticipates its primary focus will be on accident 
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occurrence categories. Future IHST reports will compare the current year of 
analyses data with that derived from the base years 2000, 2001, and 2006.  

The IHST Executive Committee requested the JHSAT to assist the JHSIT 
by publishing focused reports in the near term that will proactively communicate 
mission and occurrence-type safety analysis to reduce the accident rate. We 
anticipate that we can accomplish this mandate by communicating lessons 
learned from our first three years analysis of accident data in the form of targeted 
messages and short articles on specific subjects.  
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CY2006 “TOP 20” INTERVENTION RECOMMENDATIONS 
 

1. D2010 - Install Cockpit Recording Devices, 88.  Develop and install FDM 
equipment to record the actions of the flight crew.  Data can be used as 
local immediate feedback to trainers, operators, and fight crews.  The data 
could also aid in investigations to support more complete analysis and 
future recommendations. 

2. D1010 - Improve Quality and Depth of NTSB Investigation and Reporting, 
76.  Many accidents are not receiving in-depth, onsite investigation by 
NTSB investigators.  Investigations are being performed by telephone 
interview or by personnel whose primary function is not accident 
investigation.  Increase the degree of Human Factors investigations to 
include detailed personnel information, and assess the extent of operator 
oversight.  

3. T6019 - Training Emphasis for Maintaining Awareness of Cues Critical to 
Safe Flight, 26.  Establish training programs that train and evaluate 
proficiency of critical issues such as systems failures, impending weather 
concerns, effects of density altitude, and wind and surface conditions that 
can become critical to safe fight. 

4. T2010 - Autorotation Training Program, 21.  Improve autorotation training 
in both primary and advanced flight training and develop simulator 
programs to improve autorotation skills. 

5. M3010 - Follow Instructions for Continued Airworthiness (ICA) 
Procedures with Confirmation of Compliance, 18.  Ensure that 
maintainers and operators are aware of the importance of following the 
manufactures maintenance manuals and practices.  Require Regulators to 
enforce the regulations that require use of the manufacture’s maintenance 
manuals and practices. 

6. T1050 – In-flight Power/Energy Management Training, 17.  Require 
increased training and documented proficiency evaluation of 
power/energy management issues. This training improvement should 
include detailed training on flight manual information related to density 
altitude, and weight and performance issues of each aircraft the pilots will 
operate. 

7. R3010 – Recommend Enforcement Action – Certificate 
Suspension/Revocation, 16.  Recommend enforcement actions be taken on 
pilots operating aircraft in an unsafe manner, such as exceeding operating 
limitations.  Enforcement actions are justifiable in the example of a pilot 
willfully disregarding the flight manual limits or an intentional non-
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disclosure of medical condition that would force suspension of the 
medical certificate. 

8. S8040 – Mission Specific Risk Management Program, 16.  A formal Safety 
Management System (SMS) requires training for specific missions, the 
establishment and enforcement of standard operating procedures, 
provision and training of personnel to use risk assessment tools, and most 
importantly, changing the safety culture to ensure that all personnel put 
“safety” first. 

9. T6001 – ADM Training, 16.  Training would address the professional 
Aeronautical Decision Making (ADM) when flight profiles do not dictate 
unnecessary risk.  Stress airmanship at every level of the aeronautical 
training. 

10. S1040 – Establish mission Specific SOP and Flight OPS Oversight 
Program, 15.  Establish and stress the importance and adherence of SOPs 
throughout all phases of flight.  SOPs should be emphasized for all 
helicopter industries appropriately addressing risk management each and 
every detail for that particular operation. 

11. T3030 - Certified Flight Instructor (CFI) Judgment and Decision-making 
Training to Follow Students More Closely, 14.  Require CFIs to participate 
and show proficiency in Aeronautical Decision Making (ADM) training 
programs and recognize the typical student errors training before they 
exercise the privileges of their certificate. 

12. M1010 - Better Maintenance/Quality Assurance Oversight to Ensure 
Adherence to the Instructions for Continued Airworthiness (ICA) and the 
Maintenance Manual, 13.  Encourage operators and maintainers to 
implement a robust Quality Assurance program that ensures the use of 
the manufacturer’s maintenance manuals, service bulletins, and 
procedures. 

13. S8020 - Use Operational Risk Management Program (In-flight), 13.  
Develop and incorporate into flight operations a risk management tool 
that provides pilots and crews with a method of evaluating the various 
hazards and risk of each mission.  Include a check-list for use while 
airborne on the use of risk-based decision-making. 

14. T2050 – Emergency Procedures (EP) Training, 13.  Operators should 
emphasize EP training during all aspects of training.  This training should 
be detailed by pilot/aircraft to include the effects of density altitude, gross 
weight and flight manual limitations. 

15. E2050 – Install Proximity Detection System, 11.  Utilization of this 
technology would provide proximity detection equipment that would aid 
in identifying ground obstructions.  This operational enhancement would 
prove to be valuable due to the requirement of helicopters to operate in 
close proximity to obstacles.  
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16. S1030 - Improved Supervisory and Operational Oversight, 11.  Encourage 
operators to provide increased supervision of pilots and operations. 

17. T1020 - Enhanced Aircraft Performance & Limitations Training, 11.  
Operators should provide robust training and continual evaluation of 
their pilots on aircraft performance.  This training should be detailed by 
pilot/aircraft to include the effects of density altitude, gross weight and 
flight manual limitations. 

18. S4060 – Training and Recognition on Suitable Landing Site Selection, 10.  
Training should reinforce the pilot’s ability to constantly update the 
potential for a suitable landing site decision point in the event of a forced 
landing or a landing in a remote/unfamiliar area. 

19. S8005 – Establish/Improve Company Risk Management Program, 10.  
Assessing and managing risk and managing safety as a proactive 
organization behavior will compel a safety-driven decision-making 
through risk assessment and promote a positive and systemic safety 
culture which should be inherent in every facet of aviation; most 
importantly GA and training environments where a positive Risk 
Management culture would be ingrained in every pilot. 

20.  S8010 – Use Operational Risk Management Program, 10.  The use of a 
continual cyclic process which includes risk assessment, risk decision-
making, and implementation of risk controls, would have positive results 
in the area of acceptance, mitigation, or avoidance of risk and is essential 
for aviation safety.  

 



APPENDIX A - U.S. JHSAT MEMBERS 
 

Name Company/Organization  
Jim Grigg FAA Co-Chair 

Jack Drake HAI Co-Chair 

Barry Rohm Rolls-Royce Corp.  

Bill Wallace Bill Wallace & Associates, LLC  

Curtis Dekeyrel Bell Helicopter Textron  

Joe Syslo American Eurocopter  

Lee Roskop FAA  

Mark Colborn Dallas Police Department  

Mike Newell ERA Helicopters LLC  

Munro Dearing NASA  

Rick Ruff Boston Med Flight  

Roy Fox Bell Helicopter Textron  

Scott Tyrrell FAA  

Steven Gleason Schweizer Aircraft  

Terry Kaufman PHI, Inc. –.  

Tom Caramanico Boeing  Rotorcraft Division  

Tom Fleming Air Logistics, a Bristow Co.  

Vernon Albert Albert & Associates  
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APPENDIX B – INTERVENTION RECOMMENDATION SUMMARY 
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D0000 DATA INFORMATION                     9 9 5.9% 

D1000 Investigation                    5  5 3.3% 

D1010 
Improve quality and depth of NTSB 

investigation and reporting 
              2    2   2 1.3% 

D1020 
Provide feedback to the NTSB through 

Academy re need for root cause analysis and 
more thorough documentation 

                       

D1030 
Require assessment of student training 

adequacy when student pilots involved in 
accidents 

                       

D1040 
Require a standard log book format and 

identification 
                       

D1050 
Require further investigation of flight critical 

parts failures 
              2    2   2 1.3% 

D1060 
Maintain a tight chain of custody on event 

evidence 
                       

D1070 
Congress to provide adequate field accident 

investigation resources 
                       

D1099 Investigation - Other               1    1   1 0.7% 

D2000 Recorder                    0  0 0.0% 

D2010 Install cockpit recording devices                        

D2020 Install data recording devices                        

D2030 Install platform video recording devices                        

D2040 Real time performance monitoring via satellite                        

D3000 Disseminate safety info                    4  4 2.6% 

D3010 
Establish means to disseminate safety critical 

info to pilots, i.e., web site 
                       

D3020 
Increase awareness of common accident 

causes 
          2     1   3   3 2.0% 

D3040 Update Rotorcraft Flying Handbook                        

D3050 
Develop stand alone risk 

assessment/management handbook for part 91 
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community  Similar to rotorcraft flying 
handbook, include decision-making 

D3060 
National Ag A/C Association (NAAA) develop 

Best Practices 
                       

D3099 Disseminate safety info - Other    1               1   1 0.7% 

                         

E0000 SYSTEMS AND EQUIPMENT                     57 46 30.3% 

E1000 Cockpit Indication/Warning                    4  4 2.6% 

E1001 Add external load meter                        

E1002 Requirement for recorded load cell                        

E1003 Automated cyclic load measuring equipment                        

E1004 
Automate carb anti-ice function, early warning 

alert function 
                       

E1005 
Ground equipment/Tie Down still attached 

Warning or break away capability 
                       

E1006 
Install door/cowl positive latch warning 

indication 
                       

E1007 Install low rotor warning                        

E1008 Low airspeed indicator/warning                        

E1009 LTE indication system                        

E1010 Fuel System improvements         2          2   2 1.3% 

E1011 Hover drift indicator                1   1   1 0.7% 

E1012 Modify cockpit design - add switch guard                        

E1013 
Modify cockpit design - change annunciation 

system 
                       

E1014 Provide power avail vs power required indicator           1        1   1 0.7% 

E1015 
Recommend functional attitude indicator for 

night flight 
                       

E2000 Situational Awareness Enhancers                    23  20 13.2% 

E2010 Install EVS/SVS/NVG     1             1 2   2 1.3% 

E2020 Install HTAWS equipment                  1 1   1 0.7% 

E2030 
Train and equip with HTAWS, radar alt, EVS, 

SVS 
                 1 1   1 0.7% 

E2040 Install radar altimeter                  1 1   1 0.7% 

E2050 Install proximity detection system  1              10   11   11 7.2% 

E2060 TR strike protection                       0.0% 

E2070 Install rearward camera/video  1                 1   1 0.7% 

E2080 Short-term auto-hover recovery system                       0.0% 

E2090 Wire detection system for low alt ops                4   4   4 2.6% 

E2099 Situational Awareness Enhancers - Other     1   1           2   2 1.3% 

E3000 Post Incident Survivability                    21  17 11.2% 

E3010 
Install / use shoulder harnesses for all 

occupants 
   1               1   1 0.7% 

E3020 Install WSPS                6   6   6 3.9% 

E3030 Install engine auto relight kit    1               1   1 0.7% 

E3040 Crash resistant fuel systems        5           5   5 3.3% 

E3050 
Improve helicopter specific ELT 

practices/standards 
    1   1           2   2 1.3% 
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E3060 Use EPIRB or personal location device     1              1   1 0.7% 

E3099 Post Incident Survivability - Other     1 3     1        5   5 3.3% 

E4000 PAH corrective action                    9  8 5.3% 

E4010 
Design approval holder implement corrective 

action and mitigate field risk 
              7    7   7 4.6% 

E4020 
Improved OEM manufacturing quality 

assurance 
              1    1   1 0.7% 

E4030 
Modify RFM - add warning to emergency 

procedure 
                       

E4040 
Recall affected components once hazard/failure 

is identified 
                       

E4099 PAH corrective action - Other               1    1   1 0.7% 

                         

I0000 INFRASTRUCTURE                     13 11 7.2% 

I1000 Communications                    2  2 1.3% 

I1010 
Establish radio frequency compatibility 

standards 
                       

I1020 Use of direct ground to AC communication     1       1       2   2 1.3% 

I1030 
FAA installation of ADS-B in GOM to facilitate 

IFR operations in adverse Wx and at night 
                       

I1099 Communications - Other                        

I2000 Ground Support                    5  5 3.3% 

I2010 LZ training for ground/LZ personnel            1       1   1 0.7% 

I2020 Improved first responder training                        

I2030 
Operator mark/paint intended touchdown point 
on platform; and/or provide marshaller to guide 

platform landings 
1                  1   1 0.7% 

I2040 
Scheduled Mx check on windsock and fix on 

first failure noticed 
                       

I2099 Ground support - Other 2          1        3   3 2.0% 

I3000 Pilot history                    2  1 0.7% 

I3010 
Develop industry standards for data collection 
and sharing of pilot history for hiring/screening 

          1        1   1 0.7% 

I3020 
Expand the Pilot Records Improvement Act to 

include rotorcraft pilots 
          1        1   1 0.7% 

I3030 
Aviation Medical Examiner cross check all 
available medical records before issuing 

Medical Certificate 
                       

I3099 Post Incident Survivability - Other                        

I4000 Wx info                    4  4 2.6% 

I4010 Better pilot availability/access to Wx information            1      1 2   2 1.3% 

I4020 
Implement local Wx PIREP system for 

intra/inter company flights 
    1              1   1 0.7% 

I4030 
Prevention of improper modification of Wx/nav 

aids 
                       

I4099 Wx Info - Other                  1 1   1 0.7% 

                         

M0000 MAINTENANCE                     58 27 17.8% 

M1000 QA                    26  19 12.5% 
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M1010 
Better Mx QA oversight to ensure adherence to 

the ICA/Manual 
          1    12    13   13 8.6% 

M1030 Improve preflight and/or Mx inspections               4    4   4 2.6% 

M1040 Mx Ops foreign debris/object safety review                        

M1045 Follow procedures in Mx/installation manual               1    1   1 0.7% 

M1050 
Procedures to prevent release of Aircraft in 

unairworthy status 
          1    4    5   5 3.3% 

M1060 
Require maintainer certification for TOT system 

Mx 
                       

M1070 
Use only FAA approved airworthy parts with 

known history 
              2    2   2 1.3% 

M1099 QA - Other               1    1   1 0.7% 

M2000 FCF                    1  1 0.7% 

M2010 
Establish company SOPs for conduct of Mx 

FCF 
          1        1   1 0.7% 

M2020 Conduct Mx FCF risk assessment                        

M2030 Clarify Mx FCF requirements for RTS                        

M2099 FCF - Other                        

M3000 Instructions for Continued Airworthiness (ICA)                    23  22 14.5% 

M3010 
Follow ICA procedures with confirmation of 

compliance 
              18    18   18 11.8% 

M3020 Evaluate adequacy of published ICA               5    5   5 3.3% 

M3030 Automated component life monitoring                        

M3040 
Adopt civil aircraft Mx standards and applicable 

ICA's for mil surplus aircraft 
                       

M3099 ICA - Other                        

M4000 Recorder/Monitor                    5  5 3.3% 

M4010 
Engine Monitoring System (EMS) - impending 

failure warning 
              1    1   1 0.7% 

M4020 Install part failure detection system (HUMS)               4    4   4 2.6% 

M4030 Install performance trending equipment, HOMP                        

M4040 Install HUMS/HOMP                        

M4099 Recorder/Monitor - Other                        

M5000 Records Management                    3  3 2.0% 

M5010 
Establish Mx records systems, enhance 

retention requirements 
              1    1   1 0.7% 

M5020 Audit of Mx record keeping and actions taken               1    1   1 0.7% 

M5030 
Establish system to allow for reliable surplus 

parts tracking/identification 
                       

M5099 Records Management - Other               1    1   1 0.7% 

                         

N0000 NO RECOMMENDATION    34 1 3 4 8 1  5    9  1 1 67 67 67 50 32.9% 

                         

R0000 REGULATORY                     36 31 20.4% 

R1000 Oversight                    6  6 3.9% 

R1010 
Suspected Un-approved Part (SUP) 

investigation and enforcement actions 
                       

R1020 
Improve Government oversight of critical part 

Mx records 
                1  1   1 0.7% 
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R1030 
Establish risk based process for mil surplus 

part oversight 
              1    1   1 0.7% 

R1040 
Improved government oversight of public use 

operations 
                       

R1050 
Require applicants to demonstrate engineering 
knowledge and capability to meet same design 

requirements as TC holders 
                       

R1060 
Identify gov't agency responsible for mitigating 

field risk (recall) 
                       

R1070 
Improve design/system safety on field approval 

installation 
                       

R1080 Increased Government oversight of Operations     1            2  3   3 2.0% 

R1090 
Increased Government oversight of 

Maintenance 
                       

R1099 Oversight - Other               1    1   1  

R2000 Regulations/Standards                    6  5 3.3% 

R2001 
Accelerate rulemaking and policy on HTAWS, 

SVS, EVS 
                       

R2002 Adopt new ICAO annex 14 helideck standards                        

R2003 
Improve BLM/MMS standards and oversight of 

landing platforms on offshore rigs and 
production platforms 

                       

R2004 
Recommend Public Use comply with civil 

standards 
                       

R2005 
Review FAA practice for approval of restricted 

to normal category aircraft 
                       

R2006 
Review and update regulatory requirements 
regarding Inadvertent IMC recovery training 

                       

R2007 
Enhanced regulation or guidance for external 

load ops to minimize overloading (update 
AC133-1a ?) 

                       

R2008 
FAA order 8110.56 Restricted Cat Type Cert 

(2/27/06) 
                       

R2009 
Require public use aircraft to adopt Inter-

agency Committee for Aviation Policy 
                       

R2010 
Review and update responsibility of POIs to 
identify and help operators mitigate hazards 

                       

R2011 
Update AC 150/5345-27D, Spec for Windsock, 

to preclude improper modifications 
                       

R2012 
Review and update part 135 ops 

HBATs/regulations that cover requirements for 
training 

                       

R2099 Regulations/Standards - Other               1  5  6   5 3.3% 

R3000 Disciplinary action                    24  22 14.5% 

R3010 
Recommend enforcement action - certificate 

suspension/revocation 
 1     2   1     2  7 3 16   15 9.9% 

R3020 FAA remedial action               1 3 1 1 6     

R3030 
Disciplinary action targeted at the individual 

actually performing the Mx 
              2    2   2 1.3% 

R3099 Disciplinary action - Other                        

R4000 Aircraft Registry                    0    

R4010 Easily accessed database of aircraft serial                        
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number, history, use, etc 

R4099 Aircraft Registry - Other                        

                         

S0000 SAFETY MANAGEMENT                     191 104 68.4% 

S1000 Flight operations management                    42  36 23.7% 

S1010 Formalized ops oversight program               1 1  2 4   4 2.6% 

S1020 
Establish/assert operational control/oversight 

by operator 
1          2     2  2 7   7 4.6% 

S1030 Improved supervisory and operational oversight  1 1 2 2    1  1     1  2 11   11 7.2% 

S1040 
Establish mission specific SOP and flight ops 

oversight program 
1   3 2      5 1    2  1 15   15 9.9% 

S1060 
Increased company briefing requirements 

regarding local area obstructions to include on-
board charts 

               1   1   1 0.7% 

S1070 
Procedural intentional non-compliance (PINC) 

training 
               1  2 3   3 2.0% 

S1099 Flight ops management - Other           1        1   1 0.7% 

S2000 New Employees                    9  9 5.9% 

S2010 
Improve company ability to assess risks of low 

time pilot assignment 
1          3     1   5   5 3.3% 

S2020 
Improve company ability to assess risks of new 

employees 
        1  2     1   4   4 2.6% 

S2030 
Practice Require demonstrated proficiency 
before solo operation to remote platforms 

                       

S2040 Preliminary screening in simulator                        

S2099 New Employees - Other                        

S3000 SOP - Ops Mgt                    25  21 13.8% 

S3001 
Develop pilot decision aid regarding Wx and 

alternate routing while inflight 
                 2 2   2 1.3% 

S3002 
Ensure company SOPs establish Wx ops 

minimums 
         1         1   1 0.7% 

S3003 
Establish company SOPs  disallow flying in 

adverse Wx at night except under IFR 
                       

S3004 
Establish SOP / procedure for continuing from 

interrupted checklist event 
                       

S3005 Establish HOMP monitoring program     1           2   3   4 2.6% 

S3006 
Establish more comprehensive inflight 

communication for group movement of aircraft 
                       

S3007 
Establish more comprehensive preflight 

planning SOP for group movement of aircraft 
                       

S3008 
Establish policy to reduce risk of VFR into 

adverse Wx 
                 2 2   2 1.3% 

S3009 Establish pre-approved designated LZ                        

S3010 Establish preflight maneuver briefings    1               1   1 0.7% 

S3011 
Establish procedures to evaluate risk reduction 
benefits merits of installing optional equipment 

    1     1     1    3   3 2.0% 

S3012 
Establish refueling SOP that provides for 

proper refueling and fuel quantity measurement 
(of all fuel tanks) 

                       

S3013 
Establish risk assessment program that 

addresses the potential for VFR into adverse 
                 1 1   1 0.7% 
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Wx and night flight ops 

S3014 
Establish risk assessment program to address 

adverse Wx flight ops 
         1         1   1 0.7% 

S3015 
Establish SOP / procedure for remote ops pilots 

to ensure all preps complete before 
commencing startup for takeoff 

                       

S3016 
Establish SOP for selection of off airport or 

remote LZ 
   1        3    1   5   5 3.3% 

S3017 
Establish standardized training for platform 

ops/SOPs 
1                  1   1 0.7% 

S3018 
Hot/expedited loading SOP briefings and 

conditional situation checklists 
                       

S3019 
Implement a company flight following system to 

include updated Wx, location, risk eval 
                       

S3020 
Implement pilot/dispatch clrnc procedures with 

rq'd items 
                       

S3021 Obtain standard Wx briefing                        

S3022 
Operator require pilot emphasis on proper 

checklist procedures 
          1        1   1 0.7% 

S3023 
Require proficiency check for low time 

helicopter pilots 
                       

S3024 
Revise company checklist to be consistent with 

OEM checklist 
          1        1   1 0.7% 

S3025 
SOP requirement for landing site recon before 

landing at any remote site 
               1   1   1 0.7% 

S3026 
Standardized operational briefings and 

conditional situation checklists 
                       

S3027 
Strengthen SOPs relative to gear loose in 

aircraft cabin 
                       

S3028 
WX training to emphasize mission abort in 

deteriorating WX conditions 
   1 1              2   2 1.3% 

S4000 SOP - Ops Pilot                    42  38 25.0% 

S4010 SOP directed preflight planning procedures         1  1    1 2   5   5 3.3% 

S4020 Use published preflight planning procedures         1  2        3   3 2.0% 

S4030 
Insure adequate consideration is given to Wx 

during preflight planning 
          4       3 7   7 4.6% 

S4035 
Formal Preflight Briefing Guide for flight 

procedures 
   1       2    1    4   4 2.6% 

S4040 Conduct site reconnaissance at safe altitude           1 2    1   4   4 2.6% 

S4050 
Conduct a ground survey for an unimproved 
field site prior to being used for autorotation 

training 
                       

S4060 
Training and recognition on suitable landing 

site selection 
1   1        7    1   10   10 6.6% 

S4070 Decision-making training for operations in wind           2     2   4   4 2.6% 

S4080 Increase nearby hazard awareness  1         1     2   4   4 2.6% 

S4090 
Clean glare free windscreen fundamental 

checklist item for Ag ops 
                       

S4099 SOP - Ops Pilot - Other           1        1   1 0.7% 

S5000 SOP - MX                    0    

S5010 
Terminate FCF test when acceptable 

parameters exceeded 
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S5020 
Adopt civil aircraft Mx standards and applicable 

ICA's for public use aircraft 
                       

S5030 
Follow requirements laid out in the flight 

manual - install both particle separator and 
deflector 

                       

S5099 SOP - MX - Other                        

S6000 SOP - Mission-specific                    5  5 3.3% 

S6010 
Establish operator SOP to ensure functional 

preflight of mission equipment 
      1    1        2   2 1.3% 

S6015 
Establish SOP for Night Vision Google 

operations 
                 1 1   1 0.7% 

S6020 
Improved power/performance margin planning 

for specific mission 
          1        1   1 0.7% 

S6099 SOP - Mission Specific - Other    1               1   1 0.7% 

S7000 SOP - Compliance                    2  2 1.3% 

S7010 Enforce company SOP                        

S7020 
Establish oversight to ensure compliance with 

published  procedures in AFM 
          1        1   1 0.7% 

S7030 
Operator require pilot emphasis on proper 

preflight check procedures 
                       

S7040 Follow SOPs for departing into wind           1        1   1 0.7% 

S7099 SOP - Compliance - Other                        

S8000 Risk Assessment/Management                    54  48 31.6% 

S8005 
Establish/Improve Company Risk Management 

Program 
1   2   1    3 1  1    1 10   10 6.6% 

S8010 
Use Operational Risk Management Program 

(Preflight) 
1   1     1  3 1   1 1   9   9 5.9% 

S8020 
Use Operational Risk Management Program 

(Inflight) 
   1 1      3 2    4  2 13   13 8.6% 

S8030 
Establish/Improve Maintenance Risk 

Management Program 
              1    1   1 0.7% 

S8040 Mission Specific Risk Management Program    2 1  1  1  5    1 4  1 16   16 10.5% 

S8050 Personal Risk Management Program (IMSAFE)    1 1      1     2   5   5 3.3% 

S8060 
Enforce Compliance with Risk Management 

Program 
                       

S8099 Risk Assessment/Management - Other                        

S9000 Safety Management                    12  11 7.2% 

S9010 
Establish risk assessment program to eliminate 

culture of non-compliance 
 1     2    2    1 3   9   8 5.3% 

S9020 Proactive correction of known safety risks         1  1    1    3   3 2.0% 

S9030 Periodic Safety Audit of heliport                        

S9099 Safety culture - Other                        

                         

T0000 TRAINING/INSTRUCTIONAL                     273 123 80.9% 

T1000 Basic Training                    50  42 27.6% 

T1010 Enhanced Aircraft Systems Training    2     1  2    1    6   6 3.9% 

T1020 
Enhanced Aircraft Performance & Limitations 

Training 
          10 1       11   11 7.2% 

T1030 Enhanced Mission Planning Training         2  1        3   3 2.0% 
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T1035 Aircraft Preflight Procedures           2    2    4   4 2.6% 

T1040 Ground Hazard Awareness/Proximity Training            2    4   6   6 3.9% 

T1050 Inflight Power/Energy Management Training   1 3       13        17   17 11.2% 

T1060 Simulator Training - Basic Maneuvers    1       1        2   2 1.3% 

T1099 Basic Training - Other           1        1   1 0.7% 

T2000 Advanced Maneuver Training                    57  52 34.2% 

T2010 Autorotation Training Program    19       2        21   21 13.8% 

T2020 LTE Training Program           4        4   4 2.6% 

T2030 Inadvertent IMC Training     1           2  5 8   7 4.6% 

T2040 Dynamic Rollover Training           3        3   3 2.0% 

T2050 Emergency Procedures Training    2   1 1   6 1   1 1   13   13 8.6% 

T2060 Simulator Training - Advanced Maneuvers    2       5       1 8   8 5.3% 

T2099 Advanced Maneuver Training - Other                        

T3000 CFI Training                    35  20 13.2% 

T3010 Improve preflight planning / briefings    3       1        4   4 2.6% 

T3020 
Training and Refresher training on advanced 
handling techniques / cues / procedures for 

CFIs 
   2       2        4   4 2.6% 

T3030 
CFI judgment and decision-making training to 

follow student more closely 
   8       6        14   14 9.2% 

T3040 
CFI training to take charge despite age or total 

exp differences 
                       

T3050 CFI utilization of Risk Management techniques    1       2        3   3 2.0% 

T3060 
Change training program to improve safety 

margin 
   3       2        5   5 3.3% 

T3070 
Increase CFI training on cues for low RPM, 

airspeed issues 
   2       3        5   5 3.3% 

T3080 
Require CFI endorsement for advanced 

maneuvers by students 
                       

T3099 CFI Training - Other                        

T4000 M/M transition                    22  15 9.9% 

T4001 
Application of risk assessment model, currency 

requirement 
          1 1       2   2 1.3% 

T4002 Classroom and in type sim training  1  1       1        3   3 2.0% 

T4003 
Ensure use of adequate transition training 

program 
   1       1        2   2 1.3% 

T4004 Establish new equipment training program    1       1        2   2 1.3% 

T4005 
Model specific simulator training for low time in 

type pilots 
          1       1 2   2 1.3% 

T4006 Model specific transition training           2        2   2 1.3% 

T4007 
Require systems familiarization, increased 

requirements for M/M transition training 
        1  4        5   5 3.3% 

T4010 
Specialized training for pilots migrating from 

fixed to rotor wing aircraft 
   1       3        4   4 2.6% 

T4011 
Systems familiarization, increased 

requirements for transition training from turbine 
to piston 

                       

T4012 Type familiarization pilot training                        

T4013 Use pilot handbook/guide for mission planning,                        
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risk assessment  Handbook could be 
aircraft/engine class specific (single/piston, etc) 

T4060 Simulator training - M/M specific                        

T4099 M/M transition - Other                        

T5000 Mission-specific                    28  23 15.1% 

T5001 
Company- Ensure new pilot training includes 

Back to Basics elements and a mandatory 
review of the Rotorcraft Flying Handbook 

                       

T5002 Company new employee ops training                        

T5003 
Enhanced training in type of maneuvers being 

performed in this operation 
    1  1    2     1   5   5 3.3% 

T5004 External load / LZ training       1    1        2   2 1.3% 

T5005 
Insure adequate training on aircraft operations 

in snow 
                 1 1   1 0.7% 

T5007 
Mission specific training focused on wind, night, 

low, slow, at or near maximum gross weight 
and orbiting 

          2        2   2 1.3% 

T5008 
Operational training for known hazards in event 

area 
      1    1     1  1 4   4 2.6% 

T5009 
Proficiency training night aerial application and 

landings 
                       

T5010 
Push "mission specific" best practice info into 

existing company training programs for 
elevated helipads 

                       

T5011 
Push "mission specific" best practice into 

existing company training program 
      1    1       1 3   3 2.0% 

T5012 
Push "nearby object awareness" best practice 

info into existing company and customer 
training programs 

               2   2   2 1.3% 

T5013 

Require proper training and proficiency before 
allowing pilots taking off and landing on 
trailers/dolly.  Add to Basic Helicopter 

Handbook 

                       

T5014 Standard approach training for rooftop helipads                        

T5015 Training in long line SOPs       1            1   1 0.7% 

T5016 Training in mountain flying           3        3   3 2.0% 

T5017 

Training in recovery from settling with power 
situations and the hazards of landing and or 
maneuvering in tailwinds and mountainous 

terrain 

          3        3   3 2.0% 

T5060 Simulator Training - Mission Specific Training     1             1 2   2 1.3% 

T6000 Safety Training                    81  65 42.8% 

T6001 ADM training    1   1    4 1   1 5  3 16   16 10.5% 

T6002 AMRM training and utilization(AC00-64)                        

T6005 CRM training     1  1    1     1  1 5   5 3.3% 

T6006 
Develop a "Rotorwings" program similar to the 

"Wings" program 
                       

T6007 
Flight training on common operational pilot 

errors 
        2  2 1      1 6   6 3.9% 

T6008 
Increase student training on cues for low RPM 

airspeed issue 
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T6009 Mission specific risk assessment training       1           1 2   2 1.3% 

T6010 
Mission specific risk assessment training -  Ag 

Ops 
               1   1   1 0.7% 

T6011 
Mission specific risk assessment training -  

EMS dispatch/comm center personnel 
                       

T6012 
Mission specific risk assessment training - 

external load 
      5            5   4 2.6% 

T6013 Mission specific risk management training           1        1   1 0.7% 

T6014 Plt judgment training risk assessment  1          2       3   3 2.0% 

T6015 Precautionary landing decision-making training    2        1    2   5   5 3.3% 

T6016 Recurrence training                        

T6017 Risk assessment/management training 1                  1   1 0.7% 

T6018 SMS specialized EMS ADM training                        

T6019 
Training emphasis for maintaining awareness 

of cues critical to safe flight 
 1 1 3 1  1  1  10     5  3 26   26 17.1% 

T6020 
Training emphasis on techniques for 

maintaining visual alertness 
    1      1       1 3   3 2.0% 

T6021 
Training emphasis on techniques for 

maintaining visual contact 
                 3 3   3 2.0% 

T6022 
Training for awareness of flight time/waypoint 

progress 
        1          1   1 0.7% 

T6023 
Training on optimum aircraft operating regimes 

during an emergency situation 
          1        1   1 0.7% 

T6099 Safety Training - Other        1   1        2   2 1.3% 

 Total 11 9 3 113 25 6 26 17 18 4 181 30 0 1 100 86 17 57   704   



APPENDIX C – OCCURRENCE CATEGORY BY MISSION 
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Accident Total 6 13 10 6 8 3 14 7 5 28 8 4 5 34 1 

OCCURRENCE Total                

ARD  M-H 5 2 3                

ADRM-M 6    6            

AMAN 9  1     3 1      4  

ARC 3     1     2      

AUTO-E 66 4 5 7 1   9 2 2 14 8 2 2 10  

AUTO-P 47       5   32 7   3  

CFIT 25  6 5  3  2      9   

DATA 176 6 14 4 8 9 3 13 11 6 42 7 6 7 38 2 

DI  TCH 6 3 3                

EXTL 26        15 4   7    

F-NI 5 1 4                 

F-POST 12   1  1  2      1 7  

FUEL 18 8  2       1 2   5  

ICE 4         4       

LOC-DR 5      2    3      

LOC-EP 28      4 7 1  6 6  1 3  

LOC-GR 7       2    5     

C-1  
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LOC-INT 24   5 1   6   12      

LOC-LTE 9  2    2    2    3  

LOC-OL 36  11 3  3 3    2    14  

LOC-PM 57 2  3 2 2   3  25    20  

LOC-TD 1         1       

LOC-UNK 14 1  4 2    1 5    1   

LZ-P 3       3         

LZ-U 27  7    2  3 1 1    13  

RAMP 1       1         

SCF-E 37  3 7    7  1 8 2 6 3   

SCF-H 52 3 8 1 4  2 7  5 4 1 3 3 11  

SC  F-M 3 3                

SCF-U 8 1 1      1   1  1 3  

HTOL 30  3 3  8  4   1  1  10  

LALT-M 8 4 3              

OBJ-H 48  2  7 6  4   7 4   15 3 

Unk 17  2 2 1   1   1  1  9  

VIS  -FG 3 3                

VIS-FL 8   6  2           

VIS-IIMC 28  7   4  9      3 5  

VIS-N 10  1   1  3   1 1  1 2  

VIS  -SG 1 1                

VIS-W/B 7     2  1    4     

Occurrrence 
Total 

880 29 79 55 32 46 18 89 41 30 164 48 26 32 185 5 

 



APPENDIX D – NTSB INVESTIGATION CODES 

 

NYC 00 LA 001

Regional Office Code
Fiscal Year
Investigation Code
Regional Annual Sequence Number

 
 
 
 
 
 
 
 
 

Investigation Codes (to indicate scope and type of investigation): 

LA - aviation limited accident investigation 

FA - aviation field accident (usually fatal) 

CA - aviation data collection, very limited (used when causes are already known at notification) 

IA - aviation incident 

MA - aviation major accident investigation (usually a team investigation because of complexity or high public interest) 

TA - aviation public use, limited investigation 

GA - aviation public use, field investigation 

WA - aviation foreign accident, no U.S. investigation, Accredited Representative travelled 

RA  - aviation foreign accident, U.S. investigation, Accredited Representative travelled 

AA - aviation go-team major investigations (old code – no longer used) 

DA - aviation accident investigation delegated to FAA 

SA - aviation special investigation (not an accident) 

D-1  
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APPENDIX E - CY2006 NTSB HELICOPTER ACCIDENT DOCKET FILES 
 

ANC06CA031 ANC06CA031 ANC06CA057 ANC06CA090 ANC06CA122 

ANC06FA020 ANC06LA025 ANC06LA028 ANC06LA038 ANC06LA044 

ANC06LA064 ANC06LA066 ANC06LA073 ANC06LA100 ANC06LA137 

ANC06TA047 ATL06CA073 ATL06LA059 ATL06LA085 ATL06LA133 

CHI06CA130 CHI06CA131 CHI06CA143 CHI06CA168 CHI06CA214 

CHI06CA236 CHI06CA242 CHI06CA266 CHI06FA109 CHI06FA110 

CHI06FA128 CHI06FA173 CHI06GA174 CHI06GA241 CHI06LA074 

CHI06LA124 CHI06LA138 CHI06TA148 DEN06CA048 DEN06CA064 

DEN06CA124 DEN06LA080 DEN06LA096 DEN07CA001 DEN07CA009 

DEN07CA013 DEN07LA024 DFW06CA055 DFW06CA058 DFW06CA062 

DFW06CA066 DFW06CA112 DFW06CA123  DFW06CA124  DFW06CA142 

DFW06CA213 DFW06CA217 DFW06FA083 DFW06FA102 DFW06LA057 

DFW06LA072 DFW06LA093 DFW06LA108 DFW06LA118 DFW06LA141 

DFW06LA197 DFW06TA054 DFW06TA127 DFW07CA037 DFW07CA050 

DFW07LA011 DFW07LA027 DFW07LA043 LAX06CA116 LAX06CA180 

LAX06CA184 LAX06CA221 LAX06CA227 LAX06CA250 LAX06CA296 

LAX06FA080 LAX06FA104 LAX06GA254 LAX06LA072 LAX06LA092 

LAX06LA098 LAX06LA123 LAX06LA134 LAX06LA161 LAX06LA220 

LAX06LA247 LAX06LA257 LAX06LA273 LAX06LA280 LAX06LA288 

LAX06LA290 LAX06TA259 LAX06TA284 LAX07CA034 LAX07CA043 

LAX07CA050 LAX07FA056 LAX07LA002 LAX07LA005 LAX07TA001 

LAX07TA029 MIA06CA053 MIA06CA096 MIA06FA039 MIA06LA044 

MIA06LA061 MIA06LA123 MIA06LA126 MIA07CA004 MIA07CA021 

MIA07TA017 NYC06CA125 NYC06CA173 NYC06CA213  NYC06FA100 

NYC06LA062 NYC06LA106 NYC06LA122 NYC06LA175 NYC06LA224 

NYC06MA131 NYC06TA190 NYC07FA029 NYC07FA048 SEA06CA072 

SEA06CA102 SEA06CA137 SEA06CA160 SEA06CA161 SEA06CA165 

SEA06FA067 SEA06FA159 SEA06GA158 SEA06LA052 SEA06LA065 

SEA06LA096 SEA06LA121 SEA06LA124 SEA06LA135 SEA06LA162 

SEA06TA071 SEA06TA153 SEA06WA085 SEA07FA006 SEA07FA014 

SEA07LA021 SEA07LA022 SEA07LA028   
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APPENDIX F - RECOMMENDATIONS TO ELIMINATE SPECIFIC OCCURRENCE TYPES 
The recommendations compiled here are lifted from the “Occurrence” category 

discussions contained elsewhere in this U.S. JHSAT report. They are placed here specifically to 
allow ease of reprinting and use in helicopter operator safety programs intended to reduce the 
risk of repeating the kinds of accidents discussed here and in previous JHSAT reports. The 
JHSAT believes these recommendations are justified by the data from its analysis of 523 
helicopter accidents occurring in the following three years: CY2000, CY2001, and CY2006. These 
recommendations capture a short list of actions that could greatly reduce the risk of similar 
problems (including Data needed to better understand accident circumstances and root causes 
of problems) and accidents, in the identified occurrence categories, in future operations. The 
links between accident circumstances, Standardized Problem Statements (SPS) and 
corresponding Intervention Recommendations (IR) and their respective frequency are discussed 
elsewhere in the report. In the interest of brevity, the relevant SPSs and IRs will not be repeated 
in this section. 

It should be noted that these “Recommendations” are different from the “Top 20” list of 
IRs provided in main body of the report. The Top 20 list is a compilation of the IRs mentioned 
most often across all occurrence types. The recommendations listed here are specific to the 
occurrence or accident issue to which they are linked here. 

INCOMPLETE DATA 
1. NTSB should improve its helicopter accident investigations by: 

a. Ensuring that investigation reports (including “data collection” reports) provide 
sufficient documentation to allow identification of a means to prevent such 
accidents in the future.   

b. Identifying the FAR Part by which the flight was to be operated and whether the 
operator trained and operated to those standards. 

c. Pursuing the cause of suspected component failures through teardown analysis 
and research of maintenance history to establish the root cause of any suspected 
system component failures. 

d. Probing more deeply into underlying factors, including human factors. 
e. Performing more on-site investigations to ensure adequate onsite examination and 

component testing is accomplished and documented. 
f. If the on-site investigation will be conducted by agencies other than the NTSB, 

ensuring that an appropriate investigation checklist is used by the investigator.   
g. Ensuring that Limited investigations are sufficiently documented to establish root 

cause. 
h. Use “Data Collection” reports only when causal factors are positively determined 

by the operator report. 
i. Using a standard report format for all accident reports. 

2. Install cockpit audio and video recording devices in all helicopters where a capability for 
their installation currently exists. 

3. Implement Flight Data Monitoring as a means of providing better operator flight 
operations oversight of normal flight operations and tools needed for accident and 
incident investigations. 
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AUTOROTATIONS 
1. Improve autorotation training by making use of flight simulators to ensure students gain 

procedural skills coupled with knowledge of aircraft performance characteristics. 
2. Ensure basic training programs include aircraft preflight procedures, performance and 

limitations training, advanced systems training, in-flight power management training, 
and simulator training.  

3. Ensure make/model transition training includes classroom and type simulator training, 
application of risk assessment models, systems familiarization, and specialized training 
for pilots migrating from fixed-wing aircraft to rotary wing aircraft. 

4. Ensure mission-specific training programs include types of maneuvers performed during 
that specific operation, known hazards in the operational area, and simulator training. 

5. Establish a safety training program which includes Aeronautical Decision Making 
(ADM) training, Cockpit Resource Management (CRM) training, pilot judgment, 
situational awareness, and aircraft operation regimes during an in-flight emergency. 

6. Establish CFI training programs, with initial and recurring requirements, for CFI 
judgment and decision-making, advanced handling techniques, cues for low rpm and 
airspeed issues, and advanced maneuvers training. 

7. Training material for CFI should include a compilation of the most frequent practice 
autorotation failure causal factors with emphasis on pre-flight briefing and preparedness 
for taking control from the student. 

8. Install flight data recording equipment in all aircraft in order to improve the quality of 
accident investigations. 

LOSS OF CONTROL – ALL TYPES 
1. Provide training to all pilots on cues critical to safe flight, including maintaining visual 

alertness. 
2. Provide basic and recurrent training, including mission training, on effective aeronautical 

decision-making (ADM). 
3. Provide training focused specifically to power/energy management, including common 

accident causes.  
4. Provide basic and recurrent training on recognition, avoidance, and response to loss of 

tail rotor effectiveness (LTE). 
5. Emphasize aircraft systems and systems emergency procedures in basic, advanced and 

transition to new models training.  
6. Provide CFI training and refresher training on handling technique, cues for management 

of rotor rpm and airspeed in safe ranges, how to effectively instruct, and how best to 
monitor and when to intervene with flight students. 

7. Improve preflight preparation by establishing preflight briefing guides and SOP-directed 
preflight planning, and SOP-directed preflight inspection procedures for the aircraft and 
mission equipment.  

8. Provide mission-specific training and SOP that would reduce risk and incorporate 
industry best practices. Provide mission training to manage known risks, particularly 
with regard to adverse weather and missions that demand high aircraft performance. 
Focus mission training on emergencies in the mission environment. Ensure that mission 
flight training is conducted in mission compatible aircraft.  

9. Provide training of CRM for multi-piloted missions including flight instruction.  
10. Establish SOP for oversight of low-time mission pilots and pilots with low time in type.  
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11. Use simulators (or training devices), when available, to ensure high quality and realism 
in training, to ensure effective training in mission-related maneuvers, and to reduce risk 
in systems and emergency procedures flight training. 

12. Establish small operator risk assessment and management programs and provide 
training and SOP oversight to ensure their effectiveness. 

13. Establish safety programs that provide operational and mission risk management, 
establishment of mission SOPs to address mission planning, power/performance 
training, mission risk (including weather/winds and high density altitudes), and 
oversight of mission risk management programs. These programs should provide for 
training and oversight of new employees and low-time and low mission-experienced 
pilots.  

14. Ensure that safety management programs provide sound pilot hiring practices, provide 
for company operational oversight, and include programs to prevent procedural-
intentional non-compliance. Provide oversight of new or low-time pilots through flight 
safety management programs. 

15. Proactively correct known safety risks.  
16. Provide QA oversight of maintenance to ensure compliance with ICAs and procedures to 

prevent maintenance release of unairworthy aircraft.  
17. Provide safety educational information that would address common accident causes 

such as dynamic rollover and ground resonance and the risks associated with leaving 
operating aircraft unattended.  

18. Wherever possible, flight operations should provide ground assistance to eliminate the 
need for pilots to leave a turning aircraft unattended.  

Loss of Control – Performance Management 
1. Provide training focused specifically to power/energy management, including common 

accident causes.  
2. Provide training to all pilots on cues critical to safe flight, and visual alertness. 
3. Provide CFI training on handling techniques, cues for management of rotor rpm and 

airspeed in safe ranges and regarding how best to monitor flight students and when to 
intervene with students. 

4. Provide mission flight training to address management of known risks and decision-
making, particularly with regard to adverse weather and winds and missions that 
demand high aircraft performance. 

5. Use simulators (or training devices), when available, to ensure high quality training, to 
ensure training in mission-related maneuvers that would be of high risk in the aircraft, 
and to reduce risk in flight training. 

6. Provide safety/risk management programs that provide operational and mission risk 
management, establishment of mission SOPs to address mission planning including 
power/performance training, known mission risk including weather/winds and high 
density altitudes, and oversight of mission risk management programs. These programs 
should provide for training and oversight of new employees and low-time and low 
mission-experience pilots.  

Loss of Control – Operational Limits 
1. Provide additional initial/recurrent training in basic mission planning. 
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2. Provide additional initial/recurrent training in aircraft limitations and performance 
calculations. 

3. Provide additional initial/recurrent training in operating environment evaluation, with 
emphasis on wind and altitude effect on aircraft performance. 

4. Provide additional initial/recurrent training in recognizing non-standard flight 
configurations, and indications of changing conditions. 

Loss of Control – Emergency Procedures 
1. Emphasize aircraft systems and systems emergency procedures in basic, advanced and 

transition to new models training.  
2. Provide simulator training where available to ensure quality and realism in systems, 

advanced maneuver, and emergency training. 
3. Ensure that transition training programs include emphasis on aircraft systems and 

emergency procedures. 
4. Focus mission training on mission SOP, risk reduction decision-making, and emergencies 

in the mission environment. Ensure that mission flight training is conducted in 
compatible mission aircraft. 

5. Ensure that Safety Management programs provide sound pilot hiring practices, provide 
risk management employee training, establish mission SOP, provide for company 
operational oversight, and include programs to prevent procedural-intentional non-
compliance.  

Loss of Control – Control Interference 
1. Improve preflight planning by establishing preflight briefing guides, SOP-directed 

preflight planning, requiring adherence to published preflight preparation guidance, and 
SOP-directed preflight inspection procedures for the aircraft and mission equipment.  

2. Improve CFI training and require refresher training on how to more effectively instruct 
and monitor students, especially with regard to knowing when and how to intervene. 
Provide CFI training on advanced handling techniques and how to monitor cues critical 
to safe flight.  

3. Provide CFI risk management training, including guidance regarding pilot/students 
transitioning from fixed-wing aircraft to helicopters.  

4. Establish SOP for oversight of low time commercial pilots and pilots with low time in 
type. 

5. Provide thorough systems familiarization during transition training. 
6. Provide mission-specific risk management training, and proactively correct known safety 

risks.  
7. Provide aeronautical decision-making training for all pilots and CRM training for multi-

piloted missions including flight instruction.  
8. Provide QA oversight of maintenance to ensure compliance with ICAs and procedures to 

prevent release of an aircraft in an unairworthy condition.  

Loss of Control – Loss of Tail Rotor Effectiveness 
1. Conduct advanced/additional maneuver and recognition of LTE training. 
2. Conduct power/performance management and aircraft limitations training, especially if 

operating in hot or high altitude situations. 
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3. If possible, conduct make and model flight simulator training with exposure to the initial 
onset and recovery from LTE. 

Loss of Control – Other 
1. Establish operator risk assessment and management programs and provide training and 

SOP oversight to ensure their effectiveness. 
2. Provide mission-specific training and SOP that would reduce risk and incorporate 

industry best practices. 
3. Provide safety educational information that would address common accident causes 

such as dynamic rollover and ground resonance and the risks associated with leaving 
operating aircraft unattended.  

4. Provide oversight of new or low time pilots through flight safety management programs. 
5. Ensure that pilot training programs provide thorough systems indoctrination in 

transition training, make use of flight simulators when available, and ensure that 
simulator training includes maneuvers and events that cannot be practiced safely in the 
aircraft. Training programs should include industry checklist procedures, decision-
making with respect to wind, dynamic rollover, best practices, advanced maneuver and 
emergency procedures training. 

6. Wherever possible, flight operations should provide ground assistance to eliminate the 
need for pilots to leave a turning aircraft unattended. Require that a qualified pilot be on 
the controls any time rotors are engaged. 

SYSTEM COMPONENT FAILURES 
1. Maintenance error attributable to non-adherence to published Instructions for Continued 

Airworthiness (ICA) needs to be addressed by increased awareness of these errors 
through better NTSB investigations and publication of data on maintenance error. 
Improved FAA oversight, operator maintenance quality assurance and record-keeping 
functions could aid in reducing maintenance error rates.  

2. Industry should pursue inclusion of HUMS and EMS for helicopters and engines.   The 
JHSAT analysis does not support mandatory application of HUMS and EMS to the 
existing fleet, however installation of these systems is recommended where mission risk 
and survivability factors dictate. Improved system usage/maintenance capability should 
be considered by TC holders where practical in new type designs. Introduction of 
maintenance monitoring systems in these helicopters would provide a long-term benefit.  
The JHSAT recommends existing aircraft be retrofitted on a voluntary basis by STC. 

3. Training should include emphasis on the importance of a thorough pre-flight procedure 
for both the helicopter and mission specific equipment to reduce part failure risk. 

4. Provide the NTSB with sufficient JHSAT analysis data to identify the maintenance areas 
that are deficient in current helicopter investigations to include how to improve 
maintenance information gathering and documentation. 

5. The FAA should consider including a suspense date for installation of available 
corrective design components in Airworthiness Directives covering critical failure modes, 
so that reliance on inspections alone for failure risk mitigation would not be permitted 
long term.  

6. JHSAT recommends that Public Use helicopters including Military surplus, be 
maintained in compliance with civil ICA (or equivalent) standards and civil regulatory 
requirements be applied to these operations.   
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STRIKE 
1. An SMS program that includes significant strike-related recognition and avoidance 

training, 
2. Mission-specific training that addresses risks associated with low altitude operations, 
3. Development and installation of obstacle detection systems, 
4. Operational control implementation and enhancement (including company monitoring 

and enforcement), 
5. Risk management training –for low altitude operations, 
6. Installation of a WSPS, if applicable, and  
7. Decision-making that ensures flight above the minimum safe altitude for the operation. 

ABNORMAL RUNWAY CONTACT 
1. Establish operator safety training programs to include training on common operational 

pilot errors, pilot judgment and risk assessment, flight in adverse wind conditions, 
power/management, recognition of cues critical to safe flight, and situational awareness. 

2. Establish mission-specific SOPs and risk-based flight crew training. 
3. Establish CFI training programs, with initial and recurring requirements, for CFI 

judgment and decision-making, recognition of cues critical for safe flight (including low 
RPM and energy/power management cues), and advanced handling techniques.  

4. Install FDM equipment in order to allow operators to be more knowledgeable of their 
aircraft operations and to enable better operator oversight and focused flight crew 
training, as well as to improve the quality of accident investigations.  

AIRDROME 
1. Establish SOP for the pilot to enhance training on suitable landing site selection. 
2. Establish standardized training for platform operations. 
3. Establish/improve the company risk management program. 
4. Use a pre-flight Operational Risk Management Program. 
5. Establish a mission specific SOP and oversight program. 
6. Establish/assert better operational control/oversight. 
7. Improve the company’s ability to assess risks of newly hired and/or low-time pilots. 
8. Improve ground support by marking obstructions and platform landing areas, 

marshalling, and proper snow/ice removal.   
9. Implement training/instruction focused specifically on risk assessment and risk 

management. 

RAMP 
1. Establishment a company risk management program that would address the turbulent 

wind conditions and potential for ground resonance in and around the engine start-up 
and shutdown area. 

LANDING ZONE (OFF-AIRPORT) 
1. Provide training and materials that outline suitable LZ characteristics covering LZ Size, 

Shape, Surface, Slope, Suitability, (5 Ss) Approach/Departure techniques, wind effects 
and high/low recon techniques.  

2. Provide training on ground hazard awareness to include proximity to obstructions. 
3. Increase pilot training in Situational Awareness. 
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4. In training, emphasize maintaining awareness of cues critical to safe flight and 
techniques for maintaining visual contact with the ground or objects. 

5. Increase/improve CFI training on monitoring students. 
6. Increase flight operations management to establish or assert operational control, 

oversight, and compliance with published procedures in the AFM. 
7. Develop a formalized operations oversight program. 
8. Provide improved supervisory and operational oversight. 
9. Develop a procedural intentional non-compliance (PINC) training program and non-

punitive incident reporting system. 
10. Develop a personal risk assessment and management program, to include preflight and 

in-flight risk assessments (IMSAFE). 
11. Establish or modify existing company SOPs for selection of off-airport or remote landing 

zones (LZ). 
12. Establish SOPs or procedures for remote operations’ pilots to ensure all preparations are 

completed before commencing start-up and takeoff. 
13. Insure adequate training on aircraft operations in snow or mountain flying. 
14. Provide mission-specific training focused on wind, night, low, slow, at or near maximum 

gross weight and orbiting operations, and for known hazards in the area. 
15. Emphasize precautionary landing decision making in training. 
16. Install situational awareness enhancers: rearward camera/video; tail rotor strike 

protection; and wire detection system for low altitude operations. 

WEATHER, VISIBILITY, AND ICING 
1. Establish or modify policies to reduce risk of VFR flight into adverse weather conditions. 
2. Establish a risk assessment program that addresses the potential for VFR flight into 

adverse weather and night flight operations.  
3. Train pilots how to react properly should they fly inadvertently into IMC. 
4. Provide weather training to emphasize mission abort criteria in deteriorating weather. 
5. Emphasize training for maintaining awareness of cues critical to safe flight, and 

emphasize techniques for maintaining visual contact with the ground or objects. 
6. Ensure adequate training on aircraft operations in snow or mountain flying. 
7. Develop or modify existing company SOPs that establish or define weather minimums, 

minimum en route altitudes, or minimum height above highest obstacle in sector 
altitudes.  Enforce those SOPs to eliminate a culture of non-compliance and unnecessary 
risk. 

8. Encourage the use of Night Vision Goggles in missions or flights at night where ambient 
or ground lighting is limited and the risk of losing a visible horizon increases. 

9. Encourage flight operations management to establish or assert operational control, 
oversight, and compliance with published procedures in the AFM. 

10. Develop a formalized operations oversight program. 

EXTERNAL LOAD 
1. External load operators should provide high quality mission-specific risk management 

programs. 
2. External load operators should provide flight crews with mission-specific external load 

risk assessment training. 
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3. External load operators should establish external load SOP based on industry best 
practices and ensure compliance through company oversight of operational practices. 

4. External load operator training should include: 
5. Company SOP for preflight preparation and operation of mission equipment 
6. Focused training on maneuvers necessary for the operation, long-line, and other external 

load equipment operation 
7. External load mission best practices 
8. External load LZ operations, hazards in the operating area, aeronautical decision-making 

(ADM), crew coordination, and resource management (CRM), and 
9. Emergency procedures in the mission environment, including cues critical for safe flight.  
10. Regulatory and company oversight should ensure a culture of compliance with 

regulations and company SOP, including decision-making that would minimize risk in 
the external load mission environment.  

CONTROLLED FLIGHT INTO TERRAIN 
1. Establish mission specific SOP and (operator) flight operations oversight programs. 
2. Establish operational and personal risk management programs. 
3. Provide for risk reduction through installation of flight operations monitoring 

equipment, installation of enhanced vision systems and situational awareness enhancers. 
4. Provide training on visual alertness, avoidance of inadvertent flight into IMC, cues 

critical to safe flight and simulator-based mission training.  
5. Provide comprehensive ADM and CRM training specific to mission flight operations. 
6. Conduct mission risk assessments as a part of all mission planning. 

DITCHING 
1. Operators should provide personal flotation devices (PFD) for all occupants whenever it 

is anticipated that flights will be conducted over any substantial body of water. 
2. PFDs should be used whenever the route will involve flight over water and out of 

autorotation range of suitable landing site. 
3. Helicopter operators should install aircraft flotation devices for aircraft that are routinely 

used for overwater flights.  

ABRUPT MANEUVER 
1. Increase transition training on make/model to include in-depth training on Flight 

Manual limitations and hands-on stick and rudder experience. 
2. Increase pilot decision-making training to include recognition of hazards and risk 

analysis and management.  
3. Require more training on mission specific hazards and focus on situational awareness 

training to prevent actions leading to accidents. 

FUEL (EXHAUSTION, STARVATION, CONTAMINATION, AND CARBURETOR ICING) 
1. The SMS Toolbox and Training Kits developed by the JHSIT emphasize the basic fuel 

state and in-flight fuel management. Adherence to the following basic concepts would 
help to prevent Fuel Exhaustion and Starvation accidents: 

2. Mission planning must include a determination of the total fuel and reserve required for 
the intended flight. 
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3. Adherence to helicopter preflight checklist procedures must include verification of fuel 
quantity and proper selection and positioning of all fuel valves before flight. 

4. In-flight awareness of flight time and estimated fuel consumption as a back-up to the fuel 
quantity indications.  

5. Strict adherence to the Aircraft Flight Manual (AFM) checklist for procedures for use of 
boost pumps and fuel transfer procedures. 

6. Awareness of low fuel state and the fuel pickup exposure during aggressive maneuvers 
or turbulence.  

7. Training emphasis for pilots operating reciprocating engines should include a heightened 
awareness of the potential for carburetor icing. 

8. The following design features are recommended by the JHSAT as a means of reducing 
risk of fuel interruption and power-loss events: 

9. Incorporate the carburetor heat function for reciprocating-engine powered helicopters. 
10. Incorporate turbine engine auto-relight systems as a potential to relight engines flamed-

out due to momentary interruption of fuel to the engine by air or contaminates of the fuel 
supply line. (Also mentioned in the Icing section recommendations.) 

11. Consider auto-dimming/brightness design of low fuel state warning lights and other 
cautionary lights to ensure a significant contrast to ambient lighting conditions. 

REGULATORY 
1. Provide greater regulatory oversight to ensure that pilots follow the intent of 

fundamental operating rules. 
2. Provide more regulatory oversight of maintenance. 
3. Evaluate the need for FAA rule changes to ensure the adequacy or to replace old ADs 

that require repetitive inspections rather than terminating action, the adequacy of STCs, 
and a BFR requirements that currently allow qualification in less complex aircraft than 
the one operated most often. 
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