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On January 28, 1994, during an external load operation, a turbine-powered Sikorsky S58- 
JT helicopter, N4995G, crashed in the downtown area of San Jose, California The flight was 
being operated under the provisions of Title 14 Code of Federal Regulations (CFR) Part 133 in 
visual meteorological conditions., The pilot was in a 100-foot hover above the roof of a 13-story 
building when the helicopter lost power and crashed onto the foof. The helicopter was destroyed 
by the impact and postcrash fire, and the pilot was killed. The flight had originated at the San 
Jose International Airport, about 1 1/2 miles from the accident site. 

The operation was to have been staged from the west parking lot of the building; however, 
the proposed landing area in the parking lot was obstructed by numerous light poles. Instead, 
the operation was staged from the roof of the building. The pilot used a 100-foot "long line" 
lifting cable attached to the helicopter to remove a large fan from the top of the building and to 

-placean-l~800-poundsteam-eleaning-maehin~onto-th~ro~f~adj acent-to-a-cooling-tower. 

About 17 minutes after the initiation of the flight, the helicopter ground crew on the roof 
detached the cleaning machine from the lifting cable and prepared to unhook the cable from the 
hovering helicopter's hook when the ground crew heard the engine sounds decrease and observed 
the main rotor blades slowing down. The helicopter then descended vertically to the roof, rolled 
onto its right side, arid became engulfed in a postcrash fire. The ground crew attempted to battle 
the fire with portable fire extinguishers, but could not bring the fire under control. 

Examination of the engines at the manufacturer's facility did not reveal any evidence of 
preimpact malfunction or mechanical failure of the engines. Safety Board investigators calculated 
the fuel consumption rate and the approximate fuel remaining based on information contained 
within the helicopter flight manual, and the flight planning and fueling records. The flight time 
and refueling records indicated that at the time of takeoff, the fuel on board the helicopter was 
266 6 pounds. The flight manual lists the fuel consumption rate at 670 pounds per hour (pph). 
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At a bum rate of 670 pph, the helicopter would have consumed I89 8 pounds in 17 minutes, 
leaving 76 8 pounds fuel in the fuel tanks ' 

The unusable fuel in the forward and aft tanks was 9 5 gallons (63 7 pounds). The 
unusable fuel is calculated at a slightly nose-down attitude, corresponding to forward flight With 
63 7 pounds unusable, the usable fuel on board when the engine lost power would have been less 
than 13 1 pounds (1 95 total gallons in the forward and aft tanks) However, considering that 
additional fuel may have been consumed after start but before flight, that fuel gauges are not 
highly accurate, and that in hover there may have been slightly less usable fuel than for forward 
flight, the Safety Board concluded that there was insufficient fuel to sustain engine power 
immediately preceding the crash and that the engines lost power because of fuel starvation The 
Safety Board determined that the probable cause of the accident was "the pilot's inadequate 
preflight planning/preparation and subsequent fuel starvation, due to an inadequate supply of 
fuel 'I2 

During the investigation of this accident, the Safety Board was concerned to find that 
under 14 CFR Part 133, there is no requirement for annual recurrent training if a pilot has 
performed external load operations within the previous 12 months However, the Safety Board 
notes that practice emergency procedures, such as load jettison, autorotation with load, oscillatory 
loads, and practice load overweight procedures, are not performed during working conditions, and 
the Safety Board was unable to find records indicating that the pilot of the accident helicopter 
had practiced such emergency procedures within the 12 months preceding the accident. Although 
this accident was the result of poor fuel planning and the failure of the pilot to safely autorotate 
to the roof of the building, had the pilot been thoroughly trained and familiar with emergency 
procedures, he would have been more likely to land safely 

In other regulated commercial operations, pilots and crewmembers are required to annually 
demonstrate emergency procedure knowledge and skills 'ihe training required for these other 
commercial operations is accomplished during now revenue flights and through simulation. Th 
Safety Board believes that simulated emergency procedures training in 14 CFR Part 133 
commercial flight operations is essential for safe operations and would generate positive safety 
benefits to the helicopter external load industry This accident and other external load accidents 
and incidents investigated by the Safety Board show that helicopter external load operations are 
conducted with risks not normally experienced in other commercial aircraft operations; and 
therefore, the Safety Board believes that all pilots engaged in 14 CFR Part 133 ope 

'The fuel consumed is a calculation based on flight manual information and does not 
start, taxi, or delays before takeoff fiom the San Jose airport 

'For more detailed information, see Brief of Accident #LAX94FA106 (attached). 

External load operations add complex tasks to helicopter operations in areas such as 
release mechanisms, weights that are frequently over maximum allowed internally, long lin 
extra crewmembers, and emergency procedures complicated by jettisoning of the load 
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be required to demonstrate annually their current knowledge and skill to safely conduct such 
operations Also, the Safety Board believes that recurrent emergency procedure training is 
necessary to ensure an adequate margin of safety during confined-area, external load flight 
operations because there is little time for pilots to react when they must promptly respond to 
unforeseen emergencies 

In reviewing the circumstances of this accident, the Safety Board was concerned to find 
that neither 14 CFR Part 133 nor the Federal Aviation Administration's (FAA) principal 
operations inspector's (POI) handbook include requirements to ensure that safety issues are 
adeauatelv considered during load planning The operator had prepared an external load plan for - 
the kcident flight that was apprived by t h e  FAA's San Jose Fllght Standards District Office ~~ 

(FSDO) on January 27, 1994, with a note that the operation was to be monitored by an FAA 
inspector. Before the accident, the operator had conducted two external load operations at the 
same building; the pilot had conducted the most recent flight on January 6, 1994, and had logged 
12 minutes of flight time for that flight. 

For each external load operation, an operator must develop a plan that is approved by the 
FAA The plan must include an agreement with local authorities to exclude unauthorized persons 
from the area of operations, coordination with air traffic control if necessary, and a chart 
depicting flight routes and altitudes, The flight must be conducted at an altitude and route that 
will allow a jettisonable load to be released, and the helicopter landed, in an emergency without 
hazard to persons or property on the surface. 

The POI who was assigned responsibility for oversight of the certificate holder's 14 CFR 
Part 1.33 operations reported that he had approved the load plan provided by the operator without 
visiting the job site The approved load plan noted the two previous lift operations at the same 
building and included a hand-drawn sketch of the area. Examination of the sketch after the 

misoriented, and the light poles that obstructed the parking lot were not shown. The POI 
indicated that based on the sketch, the emergency landing area would have been on the roof of 
the building; however, the roof had multiple vents, structures, and a id-foot wall surrounding the 
edge. The POI could not be present for this lift so he arranged for another inspector to monitor 
the lift from the ground. From that location, the inspector could not communicate effectively 
with the operator or ensure adherence to preflight planning documents. Therefore, the Safety 
Board believes that the FAA should amend 14 CFR Part 133 and POI requirements to ensure that 
operators conduct specific and adequate crew safety briefing procedures during preflight 
preparation and to ensure that load planning provides for realistic safety margins during helicopter 
external load work 

- a c ~ i i d e n t - r e v e a l e d - t h a t - t h e - b u i l d i n ~ a - ~ ~ ~ ~ t ~ p - ~ e n ~ ~ u s ~ t h ~ p ~ ~ i n g - l o t ~ a n d - o b s ~ u c t i o n s - w e ~ e ~  

Each external load operator is required by 14 CFR Part 133 to have a rotorcraft-load 
combination flight manual for each helicopter used The load combination manual sets forth 
specific operating limitations, procedures, performance, and other limitations required for 14 CFR 
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Part 133 operations 'The FAA requires that the load combination manual be submitted before 
a rotorcraft external load operator certificate is issued The Safety Board notes that the manual 
is not required to address performance specifications particular to emergencies, does not specify 
any fuel planning requirements specific to external load operations, and does not require operators 
to perform maintenance checks that may be crucial to their operation Because of its finding that 
this accident was the result of poor fuel planning, the Safety Board believes that all 14 CFR Part 
133 rotorcraft-load combination manuals should include standard procedures for fuel quantity 
planning that allow for delays and completion of the mission with an appropriate fuel reserv 

During the investigation of the above accident, staff reviewed Safety Board 
accidents during 14 CFR Par! 133  operation^,^ which indicate that, during the past 12 years, 
helicopter external load accidents have been precipitated by fuel exhaustion or starvation. In 
addition, 11 unexplained engine failures6 and 10 fuel system anomalies7 have caused engine 
falures resulting in crashes During that time, 187 external load accidents were recorded; thus, 
21 percent of the external load accidents involved fuel anomalies Comparison with other Safety 
Board data for other commercial operations indicate that 14 CFR Part 133 fuel-related accident 
statistics are much greater than in other commercial operations The Safety Board's accident data 
further indicate that 98 percent of 14 CFR Part 133 flights that were involved in accidents had 
originated with reduced fuel quantities on board, and in half of the cases, with tanks less than 
half full (Reduced fuel loads are used to allow greater lifting capability of the helicopter.) 

Title 14 CFR Par! 91 15l(b) specifies fuel minimums for operations conducted in visual 
flight ruIes (VFR)' and states that no person may begin a flight in a helicopter unless there is 
enough fuel to fly to the first point of intended landing, and assuming normal cruising speed, to 
fly after that for at least 20 minutes Title 14 CFR Part 133 does not specify any additional 
minimum fuel requirements for external load operations, yet fuel exhaustion and fuel starvation 
are common elements of the probable causes of about 10 percent of 14 CFR Part 1 3 3  accidents 
It is apparent from these accidents that external load operations are frequently, perhaps routinely, 
conducted with fuel loads that do not meet I4 CFR Part 91 requirements. The S 
aware that external load operations, by the nature of hooking, unhooking, groun 
marshalling, have the potential for delays not associated with other types o f  flight oper 

( 

'See 14 CFR 133 47 (a) and 14 CFR Parts 27 or 29 subpart G for further information. 

Rotorcraft external load operations are regulated by 14 CFR Part 133. 

Unexplained engine failures include those accidents in which the engine is determined to 

5 

6 

operational before the accident The engine has not been found to have had a malfunc 
before the accident 

Fuel system anomalies include contaminated fuel, contaminated tanks, cavitated fuel line 7 

fuel problems in which proper fuel handling and maintenance procedures would have positive 
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The Safety Board is concerned that fuel-related accidents occur more frequently in 14 CFR Part 
133 operations than in other commercial operations despite regulations that apply to all flights, 

The Safety Board's accident records of fuel exhaustion accidents contain many statements 
from surviving pilots that indicate that the pilot was relying on the fuel gauge(s). The Safety 
Board has also found that the fuel quantity indicating systems in many aircraft are not 
periodically checked for accuracy and recalibrated. The Safety Board is concerned that 
helicopters used for 14 CFR Part 133 operations are routinely operated at reduced fuel loads, and 
that those helicopters' fuel quantity gauging and indicating systems may not be sufficiently 
accurate for the safe conduct of such operations without periodic recalibration of the systems. 
Therefore, the S a f e t y a m d  believes that the FAA shoulhmend 14 CFR Part 133 to require 
periodic recalibration of fuel quantity indicating systems and to establish appropriate minimum 
fuel requirements for external load operators such that the potential for fuel exhaustion accidents 
in external load operations is substantially reduced, 

The attached four accident briefs' illustrate the Safety Board's concern that reduced fuel 
external load operations create situations in which pilots may believe that enough fuel is on board 
or the fuel indicating system inaccurately depicts the total fuel In each of these accidents, the 
pilots survived and indicated to Safety Board investigators a reliance on fuel quantity indicating 
systems that they deemed essential because of reduced operations with low fuel states. Each pilot 
believed that there was adequate fuel to conduct the intended flight, 

The Safety Board believes that helicopter external load commercial operations provide 
efficient, economical uses for helicopters; however, enhanced pilot training, maintenance, and 
FAA mandated procedures would ensure a greater margin of safety for the helicopter external 
load industry 

T-herefore;the-National-T-ransportation-Safety-B~~d-re~ommen~s-~at-the-Fe~e~al-A-via~~n. 
Administration: 

Amend 14 CFR Part 1.33 to require all pilots who intend to conduct external load 
operations to undergo initial and annual recurrent training, similar in frequency as 
in Parts 135 and 121, to demonstrate appropriate knowledge and skill in such 
operations including simulated emergency procedures likely to be encountered 
during flight operations. (A-96-180). 

Amend 14 CFR Part 133 and principal operations inspector requirements to ensure 
that operators' conduct specific and adequate crew safety briefing procedures 
during pre8ight preparation and to ensure that load planning provides for realistic 
safety margins during helicopter external load work, (A-96-1 81). 

'For more detailed information, see Briefs of Accident #LAX91LA054, #ANC91LA146, 
#SEA94LA094, and #LaAX95LA024 (attached). 
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Require that all 14 CFR Part 133 rotorcraft-load combination flight manuals i 
include standard procedures for fuel quantity planning that allow for delays and 
completion of the mission with an appropriate fuel reserve (A-96-182) 

Amend 14 CFR Part 133 to require periodic recalibration of fuel quantity 
indicating systems and to establish appropriate minimum fuel requirements for 
external load operators such that the potential for fuel exhaustion accidents in 
external load operations is substantially [educed (A-96-183) 

Chairman HALL, Vice Chalrman FRANCIS, and Members HAMMERSCHMIDT, 
GOGLIA, and BLACK concurred in these recommendations 
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