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FEDERAL AVIATION ADMINISTRATION REPORT 
ON ASPEN-PITKIN COUNTY AIRPORTiSARDY FIELD, COLORADO 

EXECUTIVE SUMMARY 

INTRODUCTION 

The Northwest Mountain Region, Flight Standards Division, h a s  completed a safety 
analysis of the Aspen-Pitkin County Airpo rVSardy Field, Colorado. The analysis' 
primary objective was for the Federal Aviation Administration (FAA) to assess the 
safety of conducting night visual flight rules (VFR) operations by pilots of general 
aviation aircraft in visual meteorological conditions (VMC). The following report is 
based on the results of that safety analysis. Appendix 1 to this report contains Flight 
Standards comments on the Night VFR Safety Study, Sardy Field, Pitkin County 
Airport. This study was performed and published by Gellman Research Associates, 
Inc., for the Board of County Commissioners of Pitkin County, Colorado. 

BACKGROUND 

Currently, all general aviation aircraft are prevented from operating at Aspen-Pitkin 
County Aiport/Sardy Field, Colorado. between t he  hours of official sunset plus 30 
minutes and 0700 the following morning. Aircraft operated by Aspen Airways (United 
Express), Britt Airways (Continental Express), and Air Wisconsin (United Express) are 
allowed by the airport authority to conduct night arrivals until 2300 hours. The FAA 
authorized these carriers to conduct night activities provided they use privately funded 
instrument approach facilities and special instrument approach procedures. The 
operations specifications issued by the FAA to these carriers contain this authority. 
The carrier specially trains its flightcrews and tests their skill and knowledge in 
operating at the airport annually. 

The County of Pitkin, Colorado, Board of Commissioners, which is the airport 
authority, has used federal funds to improve the airport facilities over the years. The 
night restriction on general aviation aircraft has never been contested until the Aircraft 
Owners and Pilots Association (AOPA) and the National Business Aircraft Association 
(NBAA) filed formal complaints with the FAA. These organizations claim that the 
airport authority has  committed an illegal and discriminatory act against their 
memberships by permitting unequal access to the airport by the commercial airlines. 

For their part, the Commissioners have stated the reason for the restriction is because 
of their concern for the safety and welfare of persons and property on the surface. 
The FAA has informed the commissioners that determinations on safety issues are 
within the exclusive authorily of the Federal Government and, in the absence of any 
information related to a viable safety issue, has demanded that they remove the 
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curfew restrictions on general aviation aircraft. The County has agreed that the 
Federal Government has the authority on safety matters but is of the opinion that the 
FAA may not fully realize or appreciate the unusual safety problems associated with 
VFR flight to and from the airport. The Commissioners proposed to resolve this 
matter by joining with the FAA in an airport and airspace safety study with the 
outcome to have a binding effect. They also wanted to delay any action on the curfew 
until the studies are completed. The estimated time for completion of the studies is 
12 to 18 months. 

The County Commissioners also expressed concems about noise from the airport, 
and the FAA responded by agreeing to join in and partially fund a noise study, 
provided that the Commissioners aligned the general aviation curfew with that for air 
carrier operations during the period of the study. The FAA reiterated that the safety 
issue was solely a Federal decision. To date, the County Commissioners have not 
taken action to remove the night restriction on general aviation aircraft. Rather, the 
local ordinance was amended to eliminate aircraft departures on weekends and 
holidays during the ski season for periods of time up to two and one-half hours after 
sunset. 

THE SAFETY ANALYSIS 

The safety analysis consisted of a review and assessment of material generally 
available to pilots of general aviation aircraft including the Airman's Information 
Manual, the Federa! Aviation Regulations (FAR), the AirpoWFacility Difectofy, the 
Standard Instrument Approach Procedures, Accident Prevention Program material on 
mountain flying, navigation charts lor the area, and Notices to Airmen. Safety analysts 
conducted on-site ground and flight observations, evaluated topography, analyzed 
obstructions, interviewed local pilots, and considered accidenthncjdent data for the 
airport. The accidenthncident data analysis covered the period 1983 to 1989 and, 
although FAA did review accident information provided by the Commissioners for 
several years before 1983, analysis of the Commissioners' record is limited to a 
background understanding of the opinions and issues expressed. The accident data 
they provided did not permit the level of study as did National Transportation Safety 
Board (NTSB) accident files. NTSB accident archives contain full acddent records 
only from 1983. This approach makes it impossible to make a direct comparison with 
the August 1990 study presented by the Aspen community, since that work presents 
data based on accidents occurring nearly 20 years earlier than the complete reports 
available to the FAA. 

The accident analysis was limited to accidents occurring on or within 25 nautical miles 
of the Aspen Airport between 1983 and 1989 and filed in the NTSB archives. Data for 
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1990 were omitted because investigations were still underway. From the accident 
analysis, FAA concluded that Aspen Airport does not significantly differ from other 
airports situated in mountainous terrain, Le., that there are similar risks at any 
mountain airport for pilots not familiar with operations unique to mountainous terrain. 
The navigational aspects associated with these airports require proper preflight 
planning to ensure terrain clearance during egress and ingress to the airports. 

pattern while maneuvering from the minimum descent altitude on a circling maneuver 
to right traffic for runway 33. tt was determined that flying a normal traffic pattem 

iii 



; 4 2 5  2 2 7  i 2 z 2  ff Q /  3 0  3-31-0?;10:OBAM:FAA - A N M 2 O O  

I 

Executive Summary Asperr Aapon 

PRlNClPA L CONCLUSIONS 

Report 

The rapidly rising terrain surrounding the Aspen-Pitkin County Airport requires pilot 
care because of the high altitude and unlighted obstructions in proximity to the airport. 
Not all pilots would want to operate in this environment during the day or night. 

The accident history for the airport does not reveal any conditions which are unique to 
the airport. The accidents occurring on the aitporl seem to be more the product of , 

operational error or mechanical malfunctions. Furthermore, the accidents are not 
different from those that are common at airports with low field elevations and with no 
significant surrounding terrain. Evidence from the analysis does not indicate that the 
airport is inherently unsafe. 

Night VFR operations in VMC by pilots of general aviation aircraft can be conducted 
safely at the airport. With proper planning a person could make a safe journey 
including a night takeoff or landing without prior experience at the airport; however, the 
risk of this operation wodd b e  higher than for a person who had previously gained 
familiarity with the airport. 

coNcLusloN 
The analysis shows no valid safety basis for restricting general aviation aircraft from 
conducting night VFR operations in VMC. 

The body of this report contains additional, specific recommendations. 
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FAA REPORT ON ASPEN-PITKIN COUNTY 
AIRPORTEARDY FIELD 

~ 

The air traffic control tower is open daily until 2200 hours local time. The airport also 
I has secondary beacon radar installed which requires aircraft be equipped with a 

functioning transponder in order for air traffic to provide any radar services. A 
VOFUDME (very high frequency omni-directional range with distance measuring 

GENERAL INFORMAnON 

Aspen is located in the west central part of Colorado in a high mountain valley at 
7,815 feet above sea level (ASL). The mountains surrounding the City of Aspen 
range in elevation from 10,000 to over 14,000 feet mean sea level (MSL). The 
surrounding terrain includes mountain peaks well above 10,000 feet MSL. These 
peaks are usually obscured during periods of cloudy weather. The airport's 
coordinates are 39O, 13', 28.5" N Latitude, 106", 52', 6.6" W Longitude, and the airpon 
is depicted on the Denver Sectional Aeronautical Chart. 

The airport consists of a single tunway, 7,000 feet long, aligned along a northwest and 
southeast direction (runway 15/33). The touchdown zone elevation for runway 33 is 
7,816 MSL while the runway 15 touchdown zone elevation is 7,675 MSL. This 
represents an upslope gradient of 1.98 percent when landing on runway 15. 

The surface winds at the airport are generally from the north to the northeast 
quadrants and can produce a considerable downflow of air which may exceed the 
climb performance of some general aviation aircraft. Winds from the south and 
southwest produce considerable amounts of turbulence and windshear which spill over 
the terrain-rise within a half-mile of the airport. 

T L  - 
I I I ~ :  airpori is equipped with Medium Intensity Runway Lighting (MIRL) on runway 
15/33, Runway End Identification Lights (REIL), and a Visual Approach Slope Indicator 
(VASI) located on runway 15. The MIRL have variable intensity controls and are used 
to outline the edges of runways during periods of darkness or restricted visibility. The 
REIL are installed to provide positive and rapid identification of the approach end of 
the runway. They are effective for identification of a runway surrounded by a 
preponderance of other lighting, identification of a runway which lacks contrast with 
surrounding terrain, and/or for identification of a runway during reduced visibility. The 
VAS1 is a system of lights so arranged to provide visual descent guidance information 
during the approach to a runway. These lights are visible from 3 to 5 miles during the 
day and up to 20 miles at night. 

1 1 
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equipment) facility is located approximately 12.5 nautical miles northwest of the airport 
on ded Table Mountain. This is the primary public instrument approach facility for the 
airport. There are 2 private instrument approach facilities whose use is authorized by 
the sponsoring air carriers. The minimum sector altitude for all quadrants within 
25 nautical miles of the facility is 15,500 feet MSL. The published VOR DME-C 
instrument approach procedure is not currently authorized at night for air carrier or 
general aviation aircraft. (A notation on the published instrument approach states, 
“Procedure not authorized at night.” This language, inserted by the Manager of the 
Denver Flight Standards District Office (FSDO), appeared on the original published 
instrument approach procedure dated March 13, 1986, and has appeared on each 
subsequent revision.) The published instrument approach offers only a single option 
and a single radio navigational reference for a pilot approaching the area in instrument 
meteorological conditions. Given the surrounding terrain, night VFR approaches in 
VMC offer many more approach options for the pilot, i.e., more visual cues to 
supplement radio navigation information. Even the published, charted visual approach 
procedure is not applicable for VFR pilots operating in VMC because it is the 
culmination of an instrument prOC8dUre by pilots on an instrument flight rules (IFR) 
flight plan. Pilots conducting night VFR operations in VMC would not be using this 
charted visual approach procedure because the specific landmarks highlighted in the 
procedure would not be visible and are, therefore, unusable; however, other 
landmarks discussed later in this report would be. 

Memoranda from the FAA Sacramento, California, Flight Inspection Field Office (FIFO) 
and the Oklahoma City, Oklahoma, FIFO support continuing the nighttime restriction 
on the published instrument approach procedure (VOFUDME-C). These dsc::men:s 66 
mi aifeci the safety study since they both address the safty aspects of the nighttime 
use of the VOWDME-C instrument approach procedure. This report, however, 
addresses nighttime VFR flight in VMC. 

REVEW OF MOUNTAIN AIRPORTS 

An in-flight review was conducted at airport locations other than Aspen, Colorado, for 
the purpose of comparing the terrain features and airport restrictions, if any, to Aspen. 
These in-flight evaluations were made under day VFR conditions while simulating the 
routing and operating practices used by pilots flying with ceilings of 2,000 feet. The 
following airports were selected for having terrain features which were similar to 
Aspen: 

Craig, Colorado Telluride, Colorado Gunnison, Colorado 
DeltdBlake, Colorado Hailey, Idaho 
Eagle, Colorado Oroville, Washington 

2 
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Each of the above listed airport environments has unique features and terrain 
obstructions which would pose a challenge to the skills and judgement of pilots 
unfamiliar with the specific airport. 

The process used in making this review was to evaluate the volume of traffic, 
predicted lighting effects of a town, areas of maneuvering, normal operating practices, 
information normaHy available to the pilot, layout of the airport relative to natural 
terrain, routing to/from the airport, penetrating obstructions within a normal traffic 
pattedffight path, and anticipation of the physiological effects on human performance 

Because of unlighted obstructions, high terrain in all quadrants, and effects of altitude 
on performance characteristics of typical, light general aviation aircraft, night VFR 
operations in VMC at Aspen Airport represent a risk typical of any mountain flying 
operation in unfamiliar terrain for the average pilot regardless of experience. Gaining 
exposure to the features and obstructions before operating at night would reduce the 
risk. 

AIRPORT INFORMATION AVAILABLE TO AIRMEN 

The AirpoNFacility Directory listing for Eagle County, Colorado Airport contains airport 
remarks which state, "High unmarked terrain all quadrants. Night operations are 
discouraged to pilots unfamiliar with the airport." This language communicates the 
message that certain unique terrain features exist and that caution should be 
exercised by the pilot. These remarks are advisory in nature; the pilot is not required 
to foilow them. 

On the other hand, Aspen-Pitkin County Airport has terrain features similar to Eagle. 
Yet, the AitporVFaciIjty Directory's only reference to terrain states ". . , Rwy 15 VAS1 
unusable beyond 4 NM from apch end due to high terrain." Other airports in Colorado 
have remarks which describe high terrain surrounding the airport or as an obstruction 
remark for an approach to a specific runway. 

ACCIDENT ANALYSIS FOR ASPEN AIRPORT 

The NTSB accident archives contain full accident records only from 1983. The 
analysis hdud6d material for the period from 1983 to 1989. Therefore, it is not 
possible to make a direct comparison with the August 1990 study presented by the 
Aspen community, since that work presents data based on accidents occurring nearly 
20 years earlier than the complete reports available to the FAA. 

3 



The Accident Investigation Division, M I - 1  00, has limited the analysis to accidents 
occurring on or within 25 nautical miles of the Aspen Airport filed in the NTSB archives 
from 1983 to 1989. Data for 1990 was omitted because investigations were still 
underway. The am'dent information supplied by the County Commissioners cannot be 
verified because there is no NTSB information available before 1903. The accident 
analysis data for Aspen Airport do not indicate that it is significantly different from 
other airports situated in mountainous terrain. Of course, the navigational aspects 
associated with any airport in mountainous terrain require proper preflight planning to 
ensure terrain clearance during egress and ingress. 

Appendix I of the safety analysis upon which this report is based contains a copy of 
the accident analysis. 

A VIATlON SAFETY REPORnNG SYSEM 

The NASA's Aviation Safety Reporting System was queried for the purpose of 
reviewing any relevant reports submitted by airmen flying to the area. NASA provided 
21 reports involving incidents at Aspen and Eagle Airports. NASA considers the 
narrative portion of the reports to be more important than the statistical results. The 
narrative contains statements from pilots who reveal details about what happened and 
why an incident happened. There were no reports indicating unsafe or hazardous 
conditions associated with Aspen Airport. 

The reports are included in Appendix ) I  of the safety analysis upon which this report is 
based. 

OBSERVATIONS 

There is high mountainous terrain surrounding Aspen Airport. Surrounding the south 
side of the airport is rising terrain which begins approximately 1 mile and rises rapidly 
in various directions to over 9,400 feet MSL within 2 miles of the airport. The radar 
site is located at approximately 8,500 feet MSL and is abeam the threshold of runway 
15. Terrain features in the quadrant south of the airport and swinging toward the west 
rise to over 8,800 feet. From the west to the northwest the terrain is generally below 
8,400 feet MSL; however, directly northwest and to the norlh, the terrain rises sharply 
with a peak over 9,300 feet MSL within 6 miles of the airport. From the northerty 
quadrant toward the east southeast the terrain is over 10,000 feet MSL within 3 miles 
of the airport and rises even higher to over 14,000 feet. An area known as Triangle 
Peak is located approximately 5.75 miles off the departure end of runway 33 at an 
elevation of approximately 9,300 feet MSL. Another terrain obstruction known as 
Williams Peak or Antenna Peak is 8,800 feet MSL within 6 miles west of the airport. 
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Unlighted obstructions rise above the airport field elevation within 1,000 feet of the 
runway centerline on the south side. If pilots remain aligned with the centetline they 
can avoid these obstructions which extend out and beyond the approach end of 
runway 15. 

During periods of U m " t e d  visibility the distances from the runway end to the 
obstructions are deceiving and give an illusion of being closer than the actual distance. 
The vertical rise in the terrain within 1 mile south of the airport is not rapid. However, 
to the north of the airport the vertical rise is much steeper. To the southeast the 
terrain rises sufficiently that, at night, it would not be recommended for a VFR 
departure from runway 15 because of the potential reduction in the aircraft 
performance and lack of visual cues to determine the location of obstructions. The 
airport is generally used as a one-way in, one-way out airport because of the terrain 
features surrounding the airport. 

When parked at the end of runway 33, the downslope of the runway increases the 
margin above the surface when setting the aircraft altimeter to the published field 
elevation. Conversely, a pilot setting the aircraft altimeter to the published airport 
elevation, while parked at the end runway 15, would result in the aircraft being lower 
over the terrain than the indicated altitude. The Aspen Airport runway has an upslope 
gradient of 1.98 percent when landing on runway 15. Visual illusions from an 
upsloping runway can cause pilots to flatten out the approach. An upsloping runway, 
upsloping terrain, or both can create the illusion that the aircraft is at a higher altitude 
than it actually is. The pilot who does not recognize this illusion will fly a lower . 

approach. A downslope runway, downsloping ?errak, zr both, caii have the opposite 
effect. Featureless terrain, the absence of ground features, as when landing over 
darkened areas, water, and terrain obscured by snow, can also create the illusion that 
the aircraft is at a higher altitude than it actually is. At night, the pilot who does not 
recognize this illusion will fly a lower approach. The VAS1 installed on runway 15 
assists pilots with descent information during the approach. 

For the purpose of monitoring local traffic, aircraft operations were observed over a 
period of 2 days. Pilots generally use runway 33 for departure. The rising terrain to 
the east and southeast is one of the reasons for this procedure. 

The meteorological conditions during observations were high cirrus, visibility more than 
15 miles, with winds out of the south at 5 to 8 miles per hour. Numerous single- and 
multi-engine aircraft were observed using the airport. Among these were a Cessna 
17'7, a Cessna 182, a Cessna 21 0, a Cessna 421, a Beech Debonair, a Piper Aztec, 
and a LearJet. An ultralight was also observed arriving to the airport from the south 
over the ridgeline. Parked on the ramp were a variety of single engine aircraft 
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including a J-3 Cub, NorthAmerican T-6, Piper Aerostar, Cessna 185, Navion, Stinson 
108, and several gliders. Executive class turbojet aircraft which frequent the airport 
during the year range in size from the Cessna Citation to the Boeing B-727. 

The aircraft amved and departed in an ordedy manner, and all used landing lighls 
while in the terminal area. (The AirpoMaciIity Difectofy contains a remark which 
encourages pilots to use landing lights because of low visibility in the valley.) None of 
the arrivals or departures appeared to be other than routine and normal. All aircraft 
departed to the northwest, then turned toward a westerly heading down the valley in 
the direction of the Glenwood Springs/Carbondale area. This is the preferred routing 
out of the Aspen area. None of the aircraft were observed to proceed toward the 
north or east/southeast. 

Arriving aircraft neither required any unusual maneuvering to the airport during 
daylight hours nor did there appear to be unusual vertical rates of descent. The 
terminal area flight operations were quite normal in all aspects. 

During the review of the Denver Sectional Aeronautical Chart for the Aspen Airport it 
was observed that the Red Table VOWDME, 175 degree label overlay, which defines 
Skier Intersection on Victor 421 airway, obscured meaningful information on the 
topography. That particular symbol is chart clutter and obscures the topographical 
features of Triangle Peak. 

NIGHT OBSERVA TiONS 
-.. 
Flights were conducted into Aspen at night with observations made from the cockpit of 
a DeHavilland DHC-7 aircraft. The safety analysts, based on their aviation 
experience. then interpolated what the experience would be like for typical, light 
general aviation aircraft. 

The letdown from the VOR was steep, requiring a rate of descent of approximately 
1,500 feet per minute while operating at less than 120 knots indicated airspeed. The 
air traffic control tower reported the surface winds from the south at 8 knots, and the 
aircraft experienced light turbulence. Minor drift corrections were made to the flight 
path to maintain a ground track toward the runway centertine. but no unusual piloting 
skills were required. 

The meteorological conditions were clear skies, stars shining, yet not enough 
terrestrial light to provide any cues for defining the ridges or mountains sumunding . 
the airport. This created an effect where depth perception was difficult, and, unless 
pilots were familiar with the terrain, they would not be aware of the obstructions which 

, 
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may underlay the flight path. There were no haze patterns nor were the hills or 
mountains covered with snow, which could enhance the overall lighting effects and aid 
in the definition of the obstructions. Ridgelines were undefined, with no horizon or 
mountain definition. This experience demonstrated that Triangle Peak, located 
northwest from the airport, was not visible. When departing Aspen, a pilot familiar 
with the local area would likely choose a radial off of the Red Table VOR to make a 
turn down the valley toward CarbondalelGlenwood Springs or toward the airport when 
arriving over Irom the Carbondale area. Night operations in reduced visibility would 
require familiarity with the terrain features to avoid obstructions. The same terrain and 
approach paths were observed during daylight conditions to measure the differences 
in the visual cues available to the pilot. 

Triangle Peak, located 6 miles northwest of the airport, while quite noticeable during 
the day, is virtually unseeable at night. During this night evaluation the vehicle traffic 
on the surface was sparse yet adequate enough to outline the major road 
(Highway 82) between Carbondale and Aspen. This highway could be used for night 
VFR navigation in VMC. 

The terrain is high in all quadrants. The approach inbound from Carbondale toward 
Aspen following the highway is to fly from low terrain to higher terrain. The elevation 
at Carbondale is approximately 6,000 feet, while the airport elevation at Aspen is 
7,800 feet. Glenwood Springs Airport, approximately 9 statute miles northwest of the 
town of Carbondale, is 5,916 feet. 

There was a strobe light system installed at ?he Aspen Airpoi? as pari oi a private 
approach procedure but this was not operating at the time of the evaluation at the 
direction of the airport management because of environmental reasons. 

lNTERVIEWS 

Note: An aviation safety inspector conducted ihe interviews in as objective a manner 
as possible, but the subjective nature of the interviewees comments should be 
considered when assessing their merit. 

A former manager of the Aspen Airport was interviewed. This person claimed to have 
4,500 hours total flight time, 2,000 hours of which had been accumulated flying into 
and out of Aspen as a search and rescue pilot. He indicated that he had personally 
operated in and out of the airport, at night, and felt it was safe to do so because he 
was familiar with the surrounding terrain. He indicated he would not fly up the valley 
but would come over the top of the airport and spiral down overhead, similar to turns 
about a point. The reason for this type of approach is to avoid the obstructions He 



did, however, express the opinion that the airport should be closed at night because of 
the hazards involved. 

Most persons contacted agreed that night operations could be conducted safely but, 
for the most part, would choose not to do so. Some of the reasons cited for not 
operating at night were the type of terrain needing to be overflown in a single-engine 
aircraft, unreported weather, turbulence, effects of high altitude fiight on aeronautical 
judgement (hypoxia), radio navigation interruptions, and darkness. Several local pilots 
claimed to have operated general aviation aircraft at the airport at night. 

REGULATORY ANALYSIS 

A review of the various operating regulations was accomplished and deemed 
applicable to the kinds of operations likely to occur around the airport. 

Section 91.103 of Federal Aviation Regulations (FAR) requires each pilot-in-command, 
before beginning a flight, to become familiar with all available information concerning 
that flight. This includes aircraft performance relating to values of airport elevation and 
runway slope, aircraft gross weight, and wind and temperature. The manner in which 
the pilot becomes familiar with terrain features surrounding the airport is at the 
discretion of the individual. Normally, use of the sectional chart and the AirportlFacility 
Directory would provide useful information, and consulting them would be considered 
prudent for any pilot flying to mountain airports. 

There are no specific regulatory standards for nigh? VF!? Cpeiations into mountainous 
?e::ain DT for wnai the general aviation pilot is expected to do in such situations. 
Under FAR 5 91.3, the pilot-in-command is responsible for the safe operation of any 
flight. The pilot has been trained and tested in preflight precautions and in the effects 
of night and high altitude flight. Student pilots are taught early in the pilot training 
program to exercise good aeronautical judgement. It is not reasonable to expect all 
situations to be covered in the flight training curricula: therefore, under the FAR, safe 
operation depends on the experience and good judgement of the pilot. 

There are regulations addressing certain physiological considerations for a pilot before 
operating at altitudes typically encountered when flying to and from Aspen Airport or 
any other airport in similar mountainous terrain. The more well-known consideration is 
called hypoxia. Hypoxia is a state of oxygen deficiency in the body sufficient to impair 
functions of the brain and other organs. Information relating to the precautions to take 
to prevent hypoxia and the signs of when it is present are provided to all pilots during 
the early stages of the flight training program. 
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Hypoxia can be experienced by pilots of unpressurized aircraft operating at altitudes 
above 12,500 feet ASL. This is not an absolute figure, and the physical conditioning 
of the individual plays a important role in determining the true effect. Atthough a 
deterioration in night vision occurs at a cabin pressure altitude as low as 5,000 feet, 
other significant effects of altitude hypoxia usually do not occur in a normally healthy 
pilot below 12,000 feet. From 12,000 to 15,000 feet of altitude, judgement, memory, 
alertness, coordination, and ability to make calculations are impaired, and headache, 
drowsiness, dizziness, and either a sense of well-being or a feeling of belligerence 
occur. The effects appear following increasingly shorter periods of exposure to 
increasing altitude. In fact, pilot performance c a n  seriously deteriorate within 
15 minutes at 15,000 feet. 

Hypoxia at high altitudes is caused only by the reduced barometric pressures 
encountered at those altitudes, for the concentration of oxygen in the atmosphere 
remains about 21 percent from the surface out to the outer reaches of space. 
Therefore, in response to the concern for pilot performance in an atmosphere of 
reduced pressures, the FAA prescribes in FAR 5 91 2 1  1 that no person may operate a 
civil aircraft of United States registry: 

1 ) At a cabin pressure altitude above 12,500 feet mean sea level (MSL) up to and 
including 14,000 feet (MSL) unless the required minimum flight crew is provided 
with and uses supplemental oxygen for that pari of the flight at those altitudes 
that is of more than 30 minutes duration; 

2) A.? cabin p:essi;:e altitudes above 14,000 feet (MSL) unless the required 
minimum flight crew is provided with and uses supplemental oxygen during the 
entire flight time above those altitudes; and 

3) At cabin pressure altitudes above 15.000 feet (MSL) unless each occupant of 
the aircraft is provided with supplemental oxygen. 

METEOROLOGICAL FACTORS 

As with most mountainous airports, the weather in the valley at Aspen can change 
rather quickly during the winter months, and blowing snow can reduce visibility to less 
than 3 miles. The weather pattems are also unpredictable and not usually predicated 
on Other adjacent areas. For example, it can be clear in the Carbondale area and be 
snowing in Aspen. The Denver area weather CANNOT be used as an indicator of 
what the weather will be in the Aspen area. Likewise, Eagle County Regional Airport 
weather, located within 25 miles of Aspen, could be significantly different. The 
turbulence throughout the area picks up considerably with an increase in wind velocity. 
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Density altitude is a measure of air density. It is not to be confused with pressure 
altitude. When the temperature becomes higher than standard for a particular 
location. the density of the air is reduced. This, in turn, aerodynamically affects 
aircraft performance. On a typicat general aviation aircraft with a carbureted engine, 
the horsepower output is reduced and the propeller loses some efficiency from the 
loss of power and because the blades, being airfoils, do not obtain as much thrust 
from a bite of the less dense air. Since the propeller cannot develop its maximum 
force, it will take longer for the aircraft to obtain necessary forward speed to produce 
the required lift for takeoff. Thus, the takeoff distance-will be increased. The loss of 
horsepower and the propeller efficiency will also result in a decrease of the climb 
performance. For example, at Aspen Airport with an outside air temperature of 
80 degrees and pressure attitude of 7,800 feet, the takeoff distance would be 
increased by over 260 percent and the rate of climb reduced by 80 percent. 
Assuming the aircraft would climb at 700 feet per minute at sea level, this rate of climb 
would be reduced to 140 feet per minute while covering the ground at approximately 
90 miles per hour. In 4 minutes, the aircraft would be able to climb to an indicated 
altitude of approximately 8,400’feet MSL while covering a distance of 6 miles from the 
airport. The terrain within 6 miles of the airport rises higher than the expected climb 
performance of the aircraft. Therefore, flight planning and route selection for the VFR 
pilot becomes very important. 

Although this is generally more of a daytime problem--air cooling sublimates the effect 
--density altitude is only a serious nighttime problem in areas of high altitude. 

AIRPORT TRAFFIC VOLUME 

A review of the traffic flow to the airport was made to determine the volume and to 
measure that volume against other airports within the region which had similar 
numbers of takeoffs and landings. The following is a traffic count for the facility: 

Fiscal Total Air Carrier General Instrument 
Year Operations 1211135 Aviatton Operations 

1985 40,916 11,568 29,229 9.21 4 

1986 43,267 10,937 32,330 9,362 

1987 47,217 1 1,645 35,691 10,601 

i 9 m  49,566 10,789 38,719 10,832 
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Fiscal Total alr Carrler General Instrument 
Year Operations 1211135 Aviation Operations 

1989 49,904 1 1,227 3x61 6 1 1,768 

1990 51,409 14.1 08 37,182 22,293' 

Radar installed and improved instrument approach procedure increased the 
acceptance rate of aircraft to the airport 

During 1989 July was the peak month with 6,146 operations, including 365 air carrier, 
487 air taxi, 3,063 itinerant general aviation, 57 military, and 2,174 local takeoff and 
landings. The peak number of operators for a day during the summer was 566; during 
the winter it was 280 operations. The monthly totals were: 

January 4,960 February 5,078 March 5,619 
April 2,632 May 2,404 June 4,143 
July 6,146 August 6,083 September 4.1 95 
October 2,991 November 2,993 December 4,165 

The traffic volume for the following airports of comparable operational levels as of 
calendar-year 1989 was: 

Aspen, Colorado 51,243 Lewiston, Oregon 58,585 
Boise, Idaho 55,938 Missoula, Montana 61,101 
Olympia, Wash. 48.954 Grand Junction,Co. 81,844 
Pocatello, Idaho 49,887 Great Falls, Mont. 67,670 
Twin Falls, Idaho 45,879 Helena, Montana 62,016 
Walla Watla, Wa. 51,550 Troutdale, Oregon 60,418 
Idaho Falls, Idaho 45,071 Hailey, Idaho 54,360' 

Projected data 

NOTE: The traffic counts for Aspen in the above presentations are different 
because the report reflects the fiscal year versus the calendar year. 

AIRPORT REMARKS 

A complete review of airport remarks for those airports located within the boundaries 
of the Northwest Mountain Region was conducted to determine the kind of information 
available to the pilot on terrain features surrounding the airport. Remarks contained in 
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Aspen-Ptkin County/ 
I Sardy Field 

I 

General Aviation Arrival authorized until 30 minutes after 
official sunset only. Takeoff not authorized runway 15 
without written permission. Due to poor visibility in valley, 
use 'landing light in traffic pattem. Runway 15 VAS1 

I 

I 

unusable beyond 4NM from approach end due to high 
terrain. 

High unmarked terrain all quadrants. Night operations 
discouraged to pilots unfamiliar with airport. 

I 

Eagle Co. Regional 

i As* Report Wf 13, Is92 
i 

the AirporVFaulity Directory which are deemed to be pertinent and appropriate for the 
area come from a number of sources. The airport manager, the FAA, and the general 
public may submit information to be included in the AirpoWFaciMy Directory. Several 
airports have few remarks listed while others have information which is direct and 
communicative . 
Below are selected comments of those airports appearing in the AipoMacility 
Direclory. The cxm"ntS on the terrain features surrounding an airport are listed 
alphabetically by state. - -  

COLORADO: I 

Granby-Grand Co. 

Gunnison High terrain all quadrants. 

IDAHO: 

Recommended traffic to east only by experienced pilots. 
High terrain rises quickly tc! !he east. 

Haileyflriedman Mem. Not recommended at night for users unfamiliar with area 
mountains. 

KetchuMwin Bridges Airport located in high mountain valley surrounded by high 
mountains. 

MOMANA: 

Butte/Bert Mooney Runway 33: do not use VAS1 beyond 1.5 miles due to high 
tenain. Do not use VAS1 beyond 2.5 miles from approach 
end of runway 29 due to high terrain. 

12 



ACCIDENT PREVENTION PROGRAM AND OTHER FAA lNFORMAT7ON 

The Accident Prevention Program distributes a publication entitled Tips on Mountain 
Flying,” which contains certain ideas, graphs, and possible courses of action for the 
pilot to keep in mind while flying in mountainous country. It is intended to be neither 
original nor all inclusive. It is presented as an educational publication to be used by 
pilots as a reference for those seeking information on mountain flying. 

A discussion of aircraft performance verses density attitude is included in this 
publication as a refresher to most pilots. This information is usually presented as pad 
of the basic knowledge requirement in ab. initio training leading toward a private pilot 
certificate and is a subject well covered in other grades of pilot and ground/flight 
i-nstructor certificates. 

The FAA Northwest Mountain Region, Denver Air Route Traffic Control Center, 
publishes a document entitled, ”High Mountain Flying in Ski Country, USA.” The 
information contained in the publication is intended to assist the pilot when flying to the 
high country of Colorado. Information has been extracted from Advisory Circular (AC) 
91 -1 5, “Terrain Flying,” which lists some do’s and don’t’s about mountain flying and 
contains other information about winter flying, mountain weather, and airport notes. 
The remarks for special notes for the Aspen-Pitkin Airport are to use caution because 
of high terrain in all quadrants. 

CONCLUSION 

The terrain surrounding the Aspen-Pitkin County airport is sharply rising and at a high 
altitude, and there are unlighted ‘obstructions close to the airport. Not all pilots would 
want to operate in this environment during the day or night. Likewise, not all pilots 
who are qualified in the airplane single-engine dass of aircraft would operate a high- 
performance single-engine aircraft or tailwheel-type of aircraft without the benefit of 
additional training, experience, and proficiency ilyihg. 

Night VFR operations in VMC by pilots of general aviation aircraft can be conducted 
safely at the airport. A person could, with careful planning, make a safe journey and 
night takeoff or landing without prior experience; however, the risk would be higher 
than for a person who had previously gained familiarity with the airport. 

It would be appropriate, at the earliest possible revision cycle, for the AirporvFacility 
Directory to contain a remark to the effect, “Night operations not recommended for 
persons unfamiliar with the airport.” Also, Airport Terminal Information Services (ATIS) 
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could provide traffic pattern information and advisories for night operation including go- 
around instructions. 

The accident history for the airport does not reveal any conditions which are unique to 
the airport. The accidents occurring on the airport seem to be more the product of 
operational error or mechanical malfunctions. The accidents are not different from 
those that are common at airports with low field elevations and no significant 
surrounding terrain. There is no evidence to conclude that the airport itself cannot be 
used safely at night in VFR VMC operations by properly prepared pilots. 

RECOMMENDAnONS 

It is recommended the FAA initiate action to implement the following 
recommendations : 

1. Reaffirm the inappropriateness of a night restriction for general aviation aircraft 
at the Aspen-Pitkin County AirpoWSardy Field, Aspen, Colorado, based on 
safety considerations and urge the Aspen Airport Manager to cease the attempt 
to regulate in areas that encompass FAA's safety responsibility. 

2. Prescribe in the AirpoNFacility Directory entry for Aspen an airport remark 
which states, "Night operations not recommended to those unfamiliar with the 
airport." 

3. In addition to recommendation 2. the Airport Manager should be enccuraged tz, 
propose ior FAA approval and eventual inclusion in the AirporVFacilify Directory 
a complete and detailed description of the. recommended traffic pattern to be 
used by pilots arriving and departing the airport. Included in this description 
should be the preferred runway for use during dayhight operations, the pattern 
altitudes, direction of traffic flow to each runway, and suggested altitudes for 
maneuvering an aircraft within the valley immediately surrounding the airport. 

4. Encourage the airport management to consider recommissioning a lead-in 
strobe light approach system to Runway 15 at Aspen-Pakin County Airport to 
be used by all operators. The use of a lead-in strobe fight system would 
enhance the operational aspects of night flight and should be installed for use 
by pilots. Approach fights provide the basic means to transition from visual or 
instrument flight for landings. The lead-in system would provide a pilot 
operating an aircraft during day or night conditions with' a sequence of flashing 
lights which would appear to travel towards the runway. During hours when the 
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air traffic control tower is not in service to the public, the lights should be 
operable by the pilot from the air through VhF radio activation. 

5. 

6. 

7. 

8. 

If the lead-in lights are recommissioned, ensure steps have been taken to 
publidre the availability of the lead-in light system to airmen by placing this 
information in the AiporvFacMy Directory. 

Remove the 175 degree label overlay from theJe-nver Sectional Aeronautical 
Chart which defines the Skier intersection on V421 airway off of the Red Table 
VOR (DBL) and place it in another location on the chart. 

Encou’rage the county to determine the feasibility of locating an obstruction 
light, pulsating light, or beacon on Triangle Peak and Williams Peak (Antenna 
Peak) to assist the pilot in determining their location when operating in the 
enroutehermind area weWsouthwest of the airport. Lighting of Triangle Peak 
and Williams Peak with beawn, putsating light, or obstruction light should 
enhance the detection of these natural obstructions by pilots operating to and 
from the airport. 

Request ANM-500 take steps to use the Airport Terminal Inzormation Service 11 . 
(ATIS) to provide arnvalldeparture information and advisories for visual traffic 
and for pilots performing go-around or missed approach procedures at Aspen 
Airport. If the lead-in light system is returned to operation, use the ATfS to 
announce the availability of the lead-in approach light system to pilo!s upon 
their request. 

# 

. .  . .  . .  .. . . : . .  . .  



APPENDIX 1: COMMENTS ON NIGHT VISUAL FLfGHT RULES (VFR) 
SAFETY STUDY, SARDY FIELD, PlTKlN COUNTY AIRPORT 

(GELLMAN REPORT, HEREA-ER REFERRED TO AS "THE STUDY") 

In general, we find the study to be unscientific, itlogical, subjective, and biased. Its 
premises rely on much irrelevant material, and as a consequence, the study will lead 
an uninformed reader to many erroneous conclusions. first,  we will comment on the 
Executive Summary; then we will comment on the frontispieces for each of the seven 
parts of the study. 

ExecuNve Summary Rebuttal 

The second paragraph on page 1 of the Executive Summary states that the prohibiiion 
on night VFR general aviation operations at Sardy Field appears to be "...rationally 
based upon valid FAA-based safety considerations as well as empirical data." The 
"FAA-based safety considerations" upon which the author bases hislher argument 
seems to be related to the pilot qualifications for special aredroutes and airports as 
required by Sections 121.443 and 121.445 of the Federal Aviation Administration 
(FAR) and Advisory Circular (AC) 121.445-1D. AC 121.4451D states that the 
operating rules governing domestic and flag air carriers have for some time required 
pilots to be qualified over the routes and intc airports where scheduled operations are 
conducted. The operations review program Notice No.8 issued May 5 ,  1978, 
proposed, among other things, to eliminate the airport and route qualifications 
provisions for pilots operating under the domestic and flag rules. Further, it was 
proposed to amend Section !2!.445 of the FAFi io require pilots of all Pan 121 
certificate holders to meet special qualifications for certain airports and special types 
of navigation qualificafions for certain areas or routes, or both, where the Administrator 
determines such qualifications are necessary. Amendment 121-1 59, which contains 
this regulatory change, became effective on August 31, 1980. AC 121.445-1 D 
provides industry with information necessary to meet the requirements of amended 
Section 121.445 of the FAR by identifying those areaskoutes and airports where 
special pilot qualifications or special navigation qualifications are required. 

Interestingly, although the study continually points to the mountainous terrain at Sardy 
Field as a major issue, and AC 121.445-0 describes 64 special airports as being 
located in mountainous terrain, thereby requiring special qualifications for Part 121 
pilots, Sardy Field is not one of the 64 airports so listed. Sardy Field is listed as 
having "high terrain; special procedures" that require special pilot qualification for Part 
121 operators. "High terrain" and "mountainous terrain" are not necessarily the same 
physical phenomena. 
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It is our opinion that the special qualifications required by the AC and Section 121.445 
of the FAR relate more importantly to the unique, non-standard type of navigational 
aid employed by the scheduled a i r  camers at Sardy Field, a TALAR interim-standard 
MLS, as opposed to the high terrain. The issue of high terrain more accurately means 
high density altitude and h a s  nothing to do with mountainous terrain. High density 
attitude conditions can be experienced almost anywhere, even at Death Valley, 
California in July, even though Death Valley is below sea level. 

Concerning the "empirical accident data" as described on pages 3 through 6 of the 
Executive Summary, we refer to an objective, statisiicalfy sound analysis of accident 
data prepared by the FAA's Office of Accident Investigation (AAI) and which was part 
of the safety analysis upon which the body of this report has been based. 

The AAI analysis indicates that there is no practical way to compare directly the rates 
contained in the study. The study apparently is based on accidents occurring within a 
50-mile radius of the airports studied and apparently is based on all accidents, 
whether or not the flights involved the specified airports. On the other hand, the 
analysis of the issue completed by AAI was based on accidents within a 25 mile 
radius of the airports and involving flights which clearly were either departing or 
destined for the particular airports. Consequently, this empirical data has a higher 
degree of specificity and reliability. 

The study is subjectively directed toward a hypothetical night rate for Aspen, which is 
based on a "what if" hypothesis converting Aspen's daytime rate to a night rate by ?he 
factor of night vs. day experience a! sther mouniain airports. The AAI analysis made 
no such cakulation, and, indeed, such a conclusion is difficult, i f  not impossible, to 
reach based on the FAA data. 

The AAI analysis was objectively directed toward answering this question: How does 
Aspen compare in accident experience relative to 10 mountain airports considered to 
have reasonabty similar hazards? The study includes all 30 "towered" mountain 
airports as described in AC 121.445-1 D, many of which could not be considered 
anywhere close to presenting the hazards of the high mountain airports. The study 
includes such airports as Roanoke, VA, Wilkes-Bane, PA, Huntington, WV, airports 
which certainly have unique hazards but not of the same type of the high mountain 
airports. 

If Aspen's accident experience is measured using the 5 accidents the AAI analysis 
induded for the years 1983-1990 (against the total (not annual) 304,497 operations 
(33,833 average annual operations X 9 years) for that period, the AAI analysis 
calculates an overall rate of about 1.64 accidents per 100,000 hours. The study 
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arrives at an accident rate of 2.53/100,000 hrs for the same number of accidents. The 
difference is that the study’s rate includes operations for the 6 years (1983-1988) while 
the AAI analysis used operations through 1990; the AAI analysis rate is lower because 
no accidents meeting the AAi criteria occurred in 1989 and 1990. The fact that 
the study conveniently does not consider 1989 and 1990 in its statistical analysis-:! 
whole years in which there were no accidents involving flight operations to or from 
Aspen--is indicative of the subjective nature of the study. tt is &so suggestive of the 
fact that the rise and fall of the accident rate within the area around Aspen, or any 
other area, is somewhat reliant on serendipity. 

The study, in its Summary of Findings (page 3-2). states that the mountain airport 
accident rate ‘...is significantly higher than at non-mountainairporis. The observed 
rates are respectively 1.34 and 0.79 accidents per 100.000 operations.” It is 
presumed these are overall rates, day and night. The study states in the next finding, 
“The night accident rate at mountain airports is 2.05 and is significantly higher 
(68 percent higher) than the day accident rate of 1.22 at these airports”, and finally, 
“The estimated night accident rate at Aspen if  operating hour restrictions are 
eliminated would be approximately 4.25.“ Using the same subjective formulae the AAI 
analysis used to calculate a day rate of 1.64, the rate for night operations at Aspen 
would be 2.76, only slightly higher than the average of 2.05 average accident rate for 
night mountain airport operations. 

In conclusion, of the 30 mountain airports considered by the study, at least’four (BGM, 
FLG, JNU, and TVL) show significantly worse accident experience per 1.00,OOO 
operations than Aspen. Although the universe o! zi.qmCs is differeni in me AAI ’ ’‘ 
anaiysis, ine Aspen accident experience is shown to be codiderably less severe than 

- .  

some other mountain airports in both the AAI analysis andthe study. - I  

Many of the “facts“ stated in the last three pages of the Executive-S”ry of the 
study are either completely false, statistically biased, or emotionally charged and 
misleading. For example, ”Airplane crashes are an important public’health pro lem, 

Statistically, a person is more likely to be struck by lightning-than_tol?ej_n an alrplane 
accident To state that airplane crashes are the eighth leac$.‘&-muse of unintentional 

I injuri( without qualifying that with the first through the seventh causes is unscientific 
and untrustworthy. If an uninformed reader were given an opportunity to evaluate the 
complete rankimaf muses of unintentional injury there may be a few other more 
common activitia fllat require serious consideration. For example, what is the rate of 
unintenSona1 injury within a 50-mile radius of Aspen caused by downhill skiing? If the 
accident statistics were taken out of context, as the aviation accident statistics have 
been, the downhill skiing accident rate would appear precipitous as well. 

“TF-ey are the eighth leading cause of unintentional injury in the United’States. “ 9 L  
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The study further states that “...8O% of the deaths from this cause nationally occurred 
in the general aviation category, and 12% involved unscheduled air taxis. Scheduled 
carriers accounted for only 8%.” The Administrator‘s Fact book for January 1992 
indicates that there are 5,660 aircraft actively employed in air carrier operations 
(domestic, flag, supplemental, scheduled cargo and commercial operators, commuter 
and on-demand air taxis) and 210,000 active general aviation aircraft. This produces a 
total of 2f 5,660 aircraft. Simple, Objective mathematics inform us that all air carrier 
aircraft only comprise 2.6% of the total fleet, yet the study indicates, based on its 
statistical manipulation, that they account for 20% of the deaths nationally. The 
numbers simply do not “add up.” 

I 
i 

A clear example of the overall nature of the study is the use of a “frontispiece” 
displayed at the beginning of each of the seven parts. They are irrelevant, emotionally 
charged, misleading, and, in many instances, actually detrimental to the Board of 
County Commissioners‘ position concerning general aviation. 

Frontisplece Rebuttal 

The frontispiece in part 1 of the study alleges “23 Die In Air Accidents In Area In 15 
Months”. However, a review of the accidents described shows some were committed 
by air carriers, albeit non-scheduled air carriers. No probable cause of the subject 
accidents was mentioned, thereby eliminating any possibility of taking appropriate 
action to prevent future accidents, the ultimate goal of accident investigations. In 
AAl’s more objective accident analysis, probable causes of the subjec! accidents snow 
that the majority had Gothing to do with Aspen’s terrain or location. To wit, they were 
operational or mechanical errors that could occur at any airport or during any phase of 
flight regardless of geographical location. Again, citing such unrelated accidents 
without citing probable cause-which is a matter of public record-indicates either a 
serious flaw in research technique or a deliberate attempt to exclude pertinent data. 

For example, the frontispiece in part 2 dtes a November 1991 accident at Sardy Field 
wherein the aircraft was 93 pounds over maximum gross weight. Such a pilot e m r  
h a s  nothing to do with the airports geographic location and the alleged unsuitability of 
this location for general aviation night VFR operations. 

The part 3 frontispiece states that the Federal Aviation Administration’s (FAA) ”Go 
Team” will “check out a recent rash of fatal crashes”. The results of the ”check out” 
are not mentioned, nor is it mentioned that the “Go Team” routinely investigates fatal 
crashes; i-e., its “checWng out fatal ah crashes” is part of its functional statement. As 
previously mentioned, the analysis of accidents at and around airports in mountainous 
areas completed by MI (“Go Team”) shows that the data associated with Sardy Field 

. 
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does not reveal that is significantly different from other airports situated in 
mountainous areas. Additionally, the AAI analysis has determined that accidents at 
Sardy Field and 9 other mountainous area airports are typical of operational errors 
and mechanical malfunctions that occur at any airport regardless of terrain. Again, the 
AAI analysis shows no accident within 25 nautical miles of Aspen for all of 1989 and 
1990. 

The part four frontispiece describes a fatal daylight accident involving a "chartered 
Lear Jet" operated by a certificated air carrier (air taxi) operator, not a general aviation 
operator conducting night VFR operations. There is no relevancy, and the 
inescapable conclusion is that, in citing such irrelevancies, the study's only purpose is 
to be inflammatory. 

The part five frontispiece describes a daytime accident involving a Cessna 210 that 
made a forced-landing in a meadow near an area used to dump sludge from a local 
sewage treatment plant. The accident occurred in a sparsely populated area 5 miles 
west of Aspen. The conclusion drawn illogically by the article is that if the accident 
had happened at night the pilot might not have been able to avoid hitting homes. 
Such a conclusion does not follow since, depending upon altitude and reason for tne 
forced landing, the pilot may not have been able to avoid homes during the day. 

The part six frontispiece describes the difficulties encountered by an accident rescue 
team caused by bad weather. Again, this in no way relates to general aviation 
nighttime flight operations at Pitkin County Airport. Bad weather, as well as many 
other factors, can hamper any accident investigation and is RQ? deper,deiii upon the 
physica! ?errah. 

Finally, the seventh frontispiece states that the emergency services in Aspen are 
unable to handle an accident involving a 85-seat BAE-164 aircraft. These aircraft are 
almost exclusively operated by major, scheduled a i r  carriers, not general aviation 
operators, the overwhelming majority of which operate aircraft with 8 or fewer seats. 
Clearly, the study's authors have not discovered the regulatory differences between air 
camer and general aviation operations. This "lumping" of two diverse types of flight 
operations detracts from the study's credibility and inexcusably provides inaccurate 
information to the public. 

In our opinion, the illogical and irrelevant use of these articles as frontispieces is 
consistent with the contents of the entire study and the subjective, biased information 
that the author irrationally draws upon to support the position of the Board of County 
Commissioners of Pitkin County, Colorado. 
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Conclusion 

With the exception of restricted areas, so designated to protect aircraft from unseen 
in-flight hazards in accordance with' Part 73 of the Federal Aviation Regulations (FAR), 
it is our position that a competent airman who exerases good judgement, who 
operates an drworthy aircraft, who meets all applicable certification and recency of e experience requirements pertinent to Part 61 of the FAR, end whoxsmplies with all 
pertinent operating requirements of Part 91 of the FAR, &n operate aircraft safely 
anywhere in the National Airspace System, and that includes general-aviation VFR 
night operations at Aspen, Colorado. 
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EXECUTIVE SUMMARY 
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23 Die. hi Air Accidents 111 Area lit 15 Morzths 
ACCIDENTS from mqc 1 

instructor lo lcam the i l i i r lc ickr  of 
alpine aircurmnts. wind p;lrtcrns and air 
densities: . ' 

Clirisiophcr noted ";iirplanes. like 
thick air. They i ly  bciicr iii it,'* wliicli 
Ic;lds io mors  prublcnlb 111 i l ic suiiinicr 
b a n  winter. Warm air IS less dense thin 
cool air, so.plancs have less lift in ihe 
warm wcalhcr and "nccd more runway." 

l'lie a i r  JCCldCntS in the region don't 
reflex o n  Sardy Field, lie said. !'I can't 
see nny O f t h e  previous accidents having 
to d o  with the airport itsclf." ! . . 

Recent air accidents include: ! ' . 
A Snowmass pilot and his bmihcr 

were killed,Nov. 24. 1989 when their 
homemade airplane disintegrated o n  
impact!nearthc Pitkin County Airpon. 
Initial reports from the National T n n t -  * 

. 

: 

"It's commonly known I 

and accepted that moun- 
tain flying carries with it 
a few more risks than 
flatland flying." 

i .  ! * Brad Christopher 
! . 1 ; ; Airport. Manager. 

.,. . . e. . .  
, I .  I ,+, i '> ':,I.! j.!: . . ,.; a , .- 

. -  . .  ' .  +c': . '  ~ . . ,  1 .  

$lammed into I mounrainride within 
sight nf h e  Aspen airport. All f o u r '  
pcoplc aboard w e n  killed. 

A Piper Comanche plane crashed 
I in h e  East Snowmass Creek area hie 

1 Feb. 7 dunng I short sight-seeing flight \ 

ponat ionand SJfeIY Board say lhc plane,,. from Aspen a i r p o w  T w o  USAir p~lou 

RSCUCIZ could loca~e the wreckage. No 
n n  0utq)f:fuel. 1 : ..... 1 . . . . . . . . - survived the crash. but died before . 

a AI P i p r  .Cherokee m s h c d  ' in a 
n g i n g  'snowstorm nonheosi o f  Hogcr- . flight plan. was filed and the plane's 

Lake City. w c n  killed. Severe weather ' . #Four people aboard a Ccssna that , E ARE 

man PUSS onApr i l  28. 1930. Six people 2' cnicrgency locator tnnsmit ter  malfunc- ' 
headed to I ringing competition in  Si l t  : tioned, dclrying discovery o f  the plaiic. ' 

and 0 dongemus c n s h  site hampered'. left the Eagle C o m y  Airport were 
rescue leff0.m for several drys. found dead Feb. I2 nficr the plane went 

Two chancrpi lots  wem killed Oct. down in tlic Flat Tops Wilderness Area. , 
25, 1990 when heir s inglea tp ine  tuho . '  . - A b a r  Jet c n s h c d  ycs tcdny !$ 

prop plnno-cnrhcdrnear Cilrbondrle: "mile  from the Aspen r i rpon,  killing . * Cessna 210 dmPpcd OM of a .. hrec people aboard. Cruse  of the crnsh 

. ~ i : i . ~ ~ ~ ~ ~ ~ ~ ~ ' . , ; : . J . ~ : '  ' ,  : ,  , :,:,,, i. 1 ( . I . * ' .  ' . '  . o?oaaoa . SI? E. H w i m  Ohno1 
_ ,  ,. . . , j '  . ' - 
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The historical record and the empirical study data suggest that Pitkin County's night operational 
extension for IFR operations by scheduled air carriers is not "unjustly" discriminatory to night 

VFR operational requests of general aviation. This is so because: 

The conditions implicit in FAA Certification (of carriers that are competent to conduct 
night operations at Aspen airport) have the effect of reducing the night time airport related 
responsibilities of the County by closing the airport to classes of operations which do not 
necessarily have the required (or readily determinable) capabilities to operate in an 
extremely hazardous Aspen Airport night environment. 

At the same time, F.4.4 certification provides an FAA-based determination which justifies 
limited night access to an FAA-identified class of air carriers that have achieved an 
exemplary safety record in the same uniquely hazardous environment. By comparison. 
national and local statistical evidence discloses that general aviation is itself a hazardous 
form of travel. 

The standards imposed upon these scheduled carriers at the Aspen Airport cannot 
currently be imposed upon. or certified by FAA, with respect to. general aviation night 
VFR users at the Aspen airport. 

The current night extension regulation therefore appears to be rationally based upon valid FAA- 

recognized safety considerations as well as empirical accident data. A s  such. the regulation 

appears to support the County's interest in the safe and efficient operation of its airport. This 

County interest was recognized by express FAA Grant Assurance language. and other FAA 

policies. Current Pitkin County night extension policies have existed since the 1970's. They were 

well known to the FAA befoie numerous Grant Assurances were signed. These practices were 

supported by FAA because of the very real safety concerns which are discussed in detail 
throughout this Night VFR Safety Study Report.' 

I 
See H i s t o r i c a l  Overview, Part 2 . 0 0 ,  commencing a t  page 2 -1  of t h i s  

Night VFR Safe ty  Study report .  

Executive Summary, p.1 -- Night VFR Safety Study Report, Page 1-1 
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?at Aspen. High levels oi crew proficiency and local knowledge and experience 

: also required by AC 121 .#5- 1 D. and by the FAA-approved operating certificates 
.heduled air carriers who are the sole night users. 

! nposed special airport standards (which are implicitly incorporated into County 

in regulations) are consistent with extreme night operational risks. There quite 

ar set of standards or provisions which may be made applicable to. or enforceable 

'4s a result. there can be no assurance 

night time VFR users are "similarly situated". in the safety sense. to the approved 

*-rriers who are subject to the special procedures of AC 12 I .U5- 1 D and the current 

niension regulations. 

7 

I aviation night VFR users as a class. 

aldata analysis was conducted by Gellman Research Associates. Inc. for the purpose 
FR Safety Study. Gellman Research analyzed NTSB and other accident data 

iributed only to "airport operations" nationally, i.e.: accidents attributed to take off 

a specific airport. The results of this analysis were compared with the "airport" 

rience for 30 F.4A-designated "Special" towered airports which were so designated 

untain airport" characteristics similar to those present at the Aspen airport. The 
=rch analysis supports the following conclusions:? 

The accident rate at mountain airports is significantly higher than that at non- 

mountain airports. The observed rates are respectively 1.34 and 0.79 accidents per 

' 100.000 operations. (Note that all accident rates mentioned in this analysis are 

111 of the deaths. 

btain nisht VFR 

night operat ions 

eat aircraft were 

.rain. 

ht to assume the 

)men t necessary 

:he people killed 
Sers. 

: eighth leading 

led A i r  ::ax1 
n late 60's 

5.1 downwind 
,c-ncr. See 
zi A i r l i n e s  
s f e r e n c e  o f  

i ;  

s i r  t e x i  or 
r r n c t .  I f  
t s h o c l d  be 

s c b p a r t s  i s  
he Colorsdo 
)er 8 lJcne 
lis r e p o r t .  

( '  . Jnmary, p.3 -- Night VFR Safety Study Report, Page 1-3 )rt, Page 1-7 



I 

? 

I 

8. 

human 

9. 

3. SO",:I o i  the deaths from this cause nationally occurred in the general aviation 
catesory. rind 12:O involved unscheduled air taxis. Scheduled carriers mounted for only 
Si!{,. 

b. 

of 18 year old males killed in motorcycle accidents. 

Since 1983 the annual death rate for pilots in airplane crashes rivals the death rates 

The cost of airplane crashes in mountainous states is staggering. ivhether measured in 

losses or dollars." 

a. Using very conservative values of SSOO.000 per life. the aggregate cost of lives lost 

in the small study area (50 mile radius of Aspen Airport) would be 2 100 million. 

b. 

operations add additional millions to societal cost. 

Non fatal injuries. airplane loss or damase and the costs of search and rescue 

c. 

more than S4 million annually in an are3 that comprises only one-tenth of Colorado. 

Baker and Lamb estimated that airplane crashes for the small study area wasted 

General aviation is a hazardous form of travel. The death rate per million person-miles 

for people in private planes is more than 6 times as high as for people traveling by private car. The 

likelihood of a fatal crash per 100.000 departures is 11 times as high for general aviation as for 

Executive Summary, p.8 -- Night VFR Safety Study Report, Page 1-8 
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scheduled commuters and 43 times the rate for airlines. Of all deaths in civilian aviation. 8 11 i 
occurred in general aviation. This provides further compelling substantiation for the 

reasonableness of granting night operating extensions only to air carrier's whose IFR operations 
have achieyed exemplary safety records. but not to general aviation night VFR operations.!- 

.. 

!: 
The s3Cr;s f a r  findings sLxnerized in t h i s  section 3 is Scnsnize .A-Jiaclon 

Safety Srr'cdies (L&x-b and B a k e r ) ,  "Aspen .iir?orr and  tl;e .?isks c y  t ! O C n r Z l . l  
=-lyinq", Ccrcber, 1991. p .  2. T h i s  is inclcded 2s ?ZIT 4.00, ccxnencing at 
?age 4-1 of chis report. -.. 

Executive Summary, p.9 - Night VFR Safety Study Report, Page 1-9 



PART 2.00 
HISTORICAL OVERVIEW 

< .  

'+Plane In Fatal Sardv Field Crash Overloaded, NTSB Reeort Savs 
, I  : WhenaCcszna210tmknrfonihill 

flight imm Sdrdv h e l d  on Nov. I? .  

? over ib ccntficd maiiiiiuni weight. 
fedcrd invui lga ion  r c p n .  

' f Momenis taler. *e aircrJIt slammed 
; into a hillside jusi WCY 01 ilw runway. 
\' killing all four aboard. An air intfic 
; coniroller rcponcd  the propeller . a W m J  IO hc Ialicnng. hut J uhse- 
: qucni invaiigatlon revcllcd nn cvidcm 
: cnpnc  iailurc. F. .a recently R I C ~ K ~  Naiional tr;uu- 

p n a i r o n  S a h v  h r d  rcpln on the 
~ r a h  makes IIO allcinlM lu i i ~ l l i c  3 causc 

.. fur thc accidcni. uliltn tia(quiicJ in 
dear weaihcr. 

The lnpic  Nnv. I ?  tlicht totaled Ihe 
, I plane ; m ~  hilled pilln La-rcnce numtl. 

-43 ;  Katulvn banei l .  JS. HusxII Llnd. 
j 5 2 :  md Jimoti .AJc Unka Yu\sul. 1J. Al l  
: 'he ~ l ~ m *  halleJ from Soulrum 
t ' Califorma. m& *&a lour CaMornianr. 
i . I THE NTSB repon auoier Aspen air 
: . lnitic conimlicr Lce Dervers as raving 
, he saw tk plane iakc a "uphi. slipping 

lcft bank" IU\I ueu 01 IIY runway . momenis aticr II  liiied off. '7he sun '. mflectd off h e  urplur I pmptler and 
ii ~ppc;irrd IO iBerven ,  mat it w+s 

! Ivul. lhc p1AnC wa5 Irladcd93 (OUnJS 
. 

- 

A- Our h- U 

~ " y a r o m  ~ ~ n s l w l ~ d  me me 01 w 9 n 1  and of a us) a w e  WI VI~S 1990 uasn. 

'flickenng' anJ 'no1 turning very ha.' '' Smwmass ud depan 10 the swrhwcn. 
lhc repit wys. However. STSB investiyuon rcpon 

Beavers bcluved rhe PIIM was r r y q  lhey round "no evidence of prcimpxt 
to ium hack io ihc aiqwrt .  xcording 10 n n r r m c .  prgrl lcr or Iligtu soiiirol 
Ihe mpin nit pi la  had ioW Beavers oy mutuncuowiallurc." The plane gar tank 
rJdio pnor io l l e o l l  on Runway 33 he had bccn filled up moments Rtom 
ir i tcndd to nidc 1 suceping turn over idcoif. according to Ihc repun W I ~  a 

. .. . . .. 

Historical Overview 

'The sun reflected off 
the airplane's propeller 
and it appeared to (Beav- 
ers) that it was 'fllcker-. 
Ing' and 'not turning very 
fast' " 

NTSB Report 

full load of fuel. four prucngcn ano 

p u n d r  m e r  tu maatmum cenified 
i ~ m i  ueipni 01 3.8W pounds. ac~ord .  
ing  i o  tnc hTSB. 

I\VESTI(;ATORS gave. some 
ancniion IO anJlyriog rhc fuel Xltciw 
\J I \c  in :he Ccrrna 210. whKh allow 
Ihe  plrur 10 wleci fuel flow from rhc left ' 
imh. n g t  tank or boa. or Nm W k c l  
o i l  Thevalvcwuum~'Leh"posiuon 
on U u  indicator. although 11 was nerdy 
closed rclrn it  was taken (0 Ihe Ccmu 
mmufsciunng plant an4 duruarrblcd. 
On-we uupccuon did fmd fuel m rhc 
fucl line leading IO the en#" h o m e r .  
ul lulopsy penomed on L 4 w m  

Burcll tound he dled "inuulcuuously 
or head and ches m p n a . "  No drugs cn 
alcohol wert found in his system. 

S u O S I U I i i l l  blgglgt. IhC @.ne W1S Y? 

--. -... e.-- 

- Night VFR Safety Study Report, Fronthpia 
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i 2.00 HISTORICAL OVERVIEW 

c- 

t .i 

"Our primary concern [about possible Pitkin County ownership of runway lights] 

from a safety standpoint is to see that no lighting system or night operation 

approval will open the door to night VFR' operations by either the flying public 

or passenger carrying operators. since in our opinion the scarcity of lighting in the 

surrounding mountains and valleys wouldmake such operations hazardous.'' FAA 

&"fi@t S m & . m a o m d m ,  &pkm&r22, 1978. by Richard L. 
Devereaux. Director. 

This F.4A internal Flight Standards memorandum is only a part of the large. and growing. body 
of evidence in the public record. or in the public domain. of the Aspen Airport's unique hazards 

2 nenerally, includin_g the significant night operational concern that scarcity of lighting in the 

surrounding mountains and valleys would make night VFR operations hazardous. These and other 

well-documented safety concerns are the reasons why Pitkin County and F.4A have never 

heretofore permitted such "night VFR operations by either the flying public of passenger carrying 

operators".- 

This historical overview reviews the materials in this record which document I I )  the unique 

combination and gravity of the risks of night VFR operations at the Pispen Airporr. rll) the FAA's 

past knowledge and support of County closure of its airport to night VFR operations. and (3) the 

other authoritative sources which suggest that recent FA.4 demands to open the Aspen Airport to 
night VFR operations are inappropriate. 

1 
VFF. ?.ems Visca l  ? ' l ight  Rcles F r m c l g z t e a  by t i e  FAA.  I n  q e n e r z l  cnese 

r z l e s  r e q L i r e  ? i l o t s  t3  camply z i t 5  x n r n c n  v i s i b i l i t y  d l s t e ~ c e s  End 
c e i l i r i g s ,  end e l s o  :a "see end avoid" + e r r s i n ,  c b s t r x c t i s n s ,  -.G?zchsr end 
3 t h e r  a i r c r a f t  by v i s ~ z l  r e f e r e n c e .  

-??.is c lass  of p r e s e n t l y  prohibizeci 3 ,pere t izns  is h e r e a f t e r  r e f e r r e d  t o  as 
"n ign t  VFR general zv ib t ion"  o p e r a t i o n s .  

Historical Overview, p.1 - Night VFR Safety Study Report, Page 2-1 



I1 - n e  Recard ofthe c-vity of - . .  

In 1973 and l?75 the F.A.4 requested cooperation of Pitkin County for installation of a 100% FAA 

funded lead-in light system in the valley adjacent to the airport. Board of County Commissioners 

(BOCC) minutes reflect local public concern about the use of these lights by cgeneral aviation for 
flizhts in marginal weather and at night. The FAA representative. Mr. Hoover. was asked the 

question: "If at some time in the future the tower were open until 10 p.m., would the lead-in lights 

then encourage more night flishts?" Mr. Hoover stated that "It won't ever be a night airport here." 

He also stated that there "isn't a prayer" of "lighting this whole valley." which would be required 

if the tower was open until IO p.m. He also stated that he didn't see any real possibility of the 

tower being open to IO p.m. His comments included the statement that "they had the \+orst safety 

record in here of any place in the mountains."' 

1 

Night VFR operations by general aviation have never been permitted by either the County or the 

F.4A at the Pitkin County Airport (Sardy Field), Aspen. Colorado since it opened in 1946. 

However, Pitkin County's Resulations have historically permitted a nisht IFR' operational 

"extension" (to 11:OO p.m. currently) for a iimited class of F.AA certificated users.' This class is 

defined by Pitkin County regulations as "F.4,4 Part 121 and 13s Certificated Scheduled Air 

1 
- .  : . ' 5 1 7 5  F i z k i n  i s c n t y  Bozrd of Cocnty Con-nissisners ( 3 G C C )  Mincccs - FAA 

~ . .  iozs-ln l i g h c  c r s p c s a l .  

I E x e a n s  I . ? s t r z . en t  F l i g h t  Rcles p r o x l g a t e d  by t h e  FAA. Ctneraily, these 
~ ~ ~ 1 1 2 s  specify r.avrqEci3nai instr-&Tcntacizn and p roceac ros  ippro-;ea by t h e  FAA 
~3 d s s z z e  szfe n a v i ~ a z i s n ,  i n c i c d i n g  a v o i i z ~ c e  cf z e r z a i n ,  o t h e r  2 b s t r c c t i o n s  
%?a ::her zirzrzft zhrocqn rhc cso o f  s ~ c h  izsrr::mencacicn ar?d C:.scedCres, 
.+nicz EO zc: nscessar i ly  reqcire vis ' ia1 cbservatizn a7.a avoiaar.ce of s cch  
2azerss.  

. . .  . .. 

5 
P i t k i n  Cc-nty Crdinznco 9 ? - 3 ,  Octaber 2 4 ,  1989. This Ordinznce x e s  anended 

i n  oche r  p a r t i c c i a r s  by Ordinance 90-12,  Nave-mer 2 7 ,  1 9 9 0 .  I! predecesso r  o f  

Noven?jez 7 ,  1 9 7 8 .  .l: :.".at time, P.ocky Mocnzair, Airxzys and Fspen Airways 
(nov Cznt inencz l  .:-irLizos and United Express)  "ad been s p p r o v e i  f c r  n i g h t  
ope rzc ions  by re>-?, pc1scanr io o p e r a t i o n a l  p l a n s  s c b s t a n t i E i l y  l i k e  t hose  now 
i n  effect. 

^.. b - r r o n t  r egc iz t i9 r . s  xzs an i n i t i a t e d  q e s c i z n  approved by t h e  P ~ ~ C K O K ~ ~ C I  

Historical Overview, p.2 - Night VFR Safety Study Report, Page 2-2 
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Carriers!' that have access to "an on-site instrument landing system". and which use F.4.4 Part 36 

Stage 111 (quiet I aircraft.6 This is a readily determinableclass. It is composed of FAX certificated 

users who are subject IO F.4A imposed operating standards. including those which are specific to 

each user's operation at Aspen. County use of existing FAA-defined air carrier classifications also 

imposes important additional local crew operational experience requirements because of Aspen's 
desipation by FAA as a "Special" airport. ' 

This is SO because FAA's Federal Air Regulation (FAR) 121.445 requires special air crew 

qualifications for Part 121 air carriers operating at Special Airports. Aspen Airport has been so 
designated for some time. The most current FAA desiznation appears in Advisory Circular (AC) 

121 .US- 1 D. Aspen Airport is listed as such a Special Airport. expressly because of "high terrain. 

special procedures" which apply to it. The comments of F.4A's Director of Flight Standards. D.C. 

Beaudette. state that the purpose of the Advisory Circular is to: 

"...provide information ... concerninp those areasiroutes and airports where the 
Administrator has determined that special qualifications are required of pilots in 
command as provided in FAR Section 121 4 5 .  

"These qualifications are also to be met within the preceding 12 calendar months for those 
airports determined to be unique due to surrounding terrain. obstructions. or complex 
approach and departure procedures. Pilot in command qualification requirements for 
special airports are applicable to all airports listed in Appendix 1. 

6.. - 7  . - .  v' ---s~r! o:zcn:y ?rdinance 89-3, -:tober 2 4 ,  1 3 8 9 .  :tis zrdinanee 2150 

"ccnpiy with or are eXe!!IDt fzzx FAR Perc 36 'Stage III' Noise Regcibtions", 
a d  3:'nor conditisns which zre nor xithin t h e  scope cf this carticclzr stcdy. 
Xowevcr. L t  is nozed parentheticlily that a 1991 1;Dise s:cSy rsdicates t h a t  
x.?t:-:.e operations are tontzibcting to higher rh+n desi:able cLnclative 
a~erz,;e (Ldn, ana sinale event (SKL) noise leveis ;r: res ioenr : ie l  Erezs (60 
idn and > L O O  Dbz r2spectively) and t h a t  night cperatizns C:J qeneral  aviation 

f r o m  Eet-.izra DcnKelberu 6 Ccnpm-v fo P i  t k i n  Cocnty S-weciei Coc.;sel Dwiqh t X.  
S h e l h r - 9 ,  YA-. 5xxnirizir:g a recent !.!escra isrevlo -sscciates: Anaiysis of 
Existrng Noise Envizonmenr, Pizkin Cocnry Airport (Septe-nber ,991). 

-rrnri; --..-A~:~neci night::ne operacicns excensicn Lse to operaticns by a i r c r a f t  t h a t  

wril &r + - ~ n ~ a ~ i c z . l l ~ ~  iscrease night r ~ o i s e  Lsvels. SSP Cccober 2, 1991 l e t t e r  

-. . :A* Advisor:,. C i rcc l z r  1;=7.1;5-23, "3ilot ;.7 Cmmzcd C c z l i f i c z t r o n s  f o r  
Speclci  .:rez/Rcczes and Airpor ts ,  ,reaerzl rlviztio.7 Reqclz t icns  fFXRI Sect ion  
221.445, DC Bezudet te ,  Cirector ,  -7liuht S t z . i d z rds  S e r v i c i ,  s'/'ZO/?O. This 
doccxent's significznce is disccssed at length throcghocr: t:?is report. 

Historical Overview, p.3 - Night VFR Safety Study Report, Page 2-3 



"...(.\)ppendix 1 contains a listing ofairports. by regions. where it has been determined that 
pilots require special airport qualifications. ... (Airports ... such as John F. Kennedy ... and 
O'Hare ... which do not have tc--.iin problems. dre not included.)" 

Extended (nighttime) operations at the Aspen Airport which result from FAA certification are in 

fact "full IFR procedures for both ingress and egress ...( inc1uding)vertical navisation from the final 

approach fix to the runway threshold."' Steep descent, climb and maneuverability demands 

imposed by Aspen's terrain, and FAA's IFR and other certification requirements have the effect 

of requiring use of high performance aircraft far more suited to this operating environment than 

a large number of _general aviation aircraft. ' 

VFR operations (day or night) by general aviation or others. by definition, presuppose the pilot's 

ability to "see and avoid" all terrain and other hazards, so-as to enable the pilot and the aircraft to 

either outclimb or outmaneuver the terrain. As will be seen, even in daytime VFR situations. the 

capabilities of many general aviation aircraft and their pilots are known to be seriously taxed by 

the unique combination of hazards recognized to exist around the .4spen Airport. 

The following description from an FAA publication is an accurate summary of Aspen's 

VFR hazards: 

"The FAA operates a Tower and Radar Approach Control at Aspen from 0700 until 2200 
local time. The radar is a beacon-only system. I t  does not display aircraft without 
operating transponders. It does not display terrain or weather. 

... 'aecns, EH, W R  B e d t i m e  in Aspen, Aviation Safety Monitor, Ctcember 1989. 
This is pzrt of Wachs, 12/22/89 letter to FAA Administrator Adn. Cames Bcsey. 
These xcre inclcded BS attachnent 15 to BOCC 8/7/90 Hearing Record. 

-The scbstantially lisited perforrnance capabilities of gener+l aviation 
airczaic involved in analyzed accidents in the Aspen region is one of the 
findinas of z recent independent stcdy: 

"Airplanes with three or four occcpznts and low powered focr- 
seat aircraft were over-represented znong crashes involving 
failcre to octclinb rising terrzin." Bdker, S P  end L a ? ,  MW, 
Hzrzrds of Mocntzin ,rlying: Crzshes in the  Colorido Rockies, 
rividf:on, Spacc C Envlronmentz1 Medicine, Yo1 60, NGmber 8 , 
Synopsis, pc'ge 531. (Jcne 19,001, The f e l l  text of this paper is 
inclcded as Part 5.00, connencing at page 5-1 of this Night VFR 
Safety StLdy Report. 
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* * *  

. 

"Use of landing lights is highly recommended at all altitudes when inbound to Aspen as 
sighting traffic when the aircraft is below terrain is extremely difficult. 

* * *  

"The Aspen Airport is normally configured as an opposite direction airport. Pilots should 
be particularly alert for opposite direction aircraft when flying on or near the runway 
centerline. 

* * *  

"Airport operating hours for general aviation are from 0700 to 30 minutes past official 
sunset. local time. 

* * *  

"Runway 15 has a Visual Approach Slope Indicator (VASI) but it is not usable beyond 4 
miles due to high terrain. 

* * *  

"Use caution due to high terrain in all quadrants. To the west the terrain rises 780 feet 
within 112 mile of the runway, and other terrain within 8 miles of the airport rises v r e  
than 3.500 feet. To theeast and southeast, the terrain exceeds 1.O00 feet within 1 - 1 2  mua 
of the runway and 3.500 feet within 5 miles. Updrafts. downdrafts, and wind shear may 
be present when the Aspen Airport winds exceed 10 knots." fi5~Mouotaio~'gInSfi 
Cbun&y U S A  FAA, Northwest Mtn Reg, Denver Air Route Traffic Control Center. 
1991 pp. 14-15. 

More vivid. unpublished. internal FAA descriptions of the Aspen Airport's day VFR hazards 

include the following: 

"Sardy Field is situated in the southern end of a narrow doglegged (Roaring Fork) valley 
at an elevation of 7,793' MSL. This valley is bounded on the east, south and west by high 
mountain ranges extending up to 14,000' MSL and the valley narrows to the southeast 
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toward Sardy Field. Terrain rises sharply south. west and east of Sardy Field and prevents 
arriva1;departure procedures in these areas. Consequently, nearly all arrival and departure 
procedures are conducted within the narrow confines of the Roaring ?:xk Valley north of 
Sardy Field. resulting in a head-on "one in" QI "one out" traffic situation. 

* * *  

1 

I .  

"It seems reasonable that $...higher than basic VFR weather minimums are necessary to 
assure flight safety for air carrier operations at Sardy Field, then similar or more restrictive 
measures should be applied for the normally less proficient general aviation pilot who often 
operates less sophisticated aircraft to this airport. 

* * *  

"This ...( is) an area notorious for its rapidly changing weather conditions. * * * Although 
pilots [of general aviation aircraft] can normally be expected to exercise their Part 91 
weather rerponsibilities. these regulations are not appropriate for the unique conditions of 
Aspen. The Roaring Fork Valley comes to an abrupt end at Sardy Field. If a pilot is 
unable to execute a successful landing. his ability to safely exit from the canyon depends 
upon the cloud ceiling, the flieht visibility, and the turning radius required for the aircraft. 
More specifically, during periods of lowered ceilings the mountain walls on each side of the 
valley become obscured and any lowering of the ceiling tends to narrow the visible area 
between the valley walls. Since the slope of the adjacent terrain controls available turning 
radius for each ceiling condition, the pilot must make a 180 degree turn prior to the time 
he reaches a point where the canyon becomes too narrow for such a maneuver. Pilots who 
are inexperienced or unfamiliar with the Aspen area can thus become trapped in an area 
where a landing must be made to avoid terrain which rises faster than the climb rate of the 
aircraft. even though they are complying with flight visibility requirements. 

"Although reported Sardy Field weather may be above basic VFR minimums at the time 
a pilot commences his transition from the Carbondale area. pilots often become trapped 
in rapidly deteriorating weather prior to their arrival at the airport. * * * Sardy Field is 
also subject to rapidly changing weather conditions. and pilots tend to Qamble on the 
weather ... These situations compromise safety, disrupt air traffic, and often require 
emergency-type handling ... to adjust or delay IFR air carrier traffic to accommodate the 
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general aviation aircraft.ll:O 

.. - 

_ .  

.. 

These local VFR hazards obviously increase when the VFR pilot's ability to see and avoid the 

mountains is further reduced by darkness: 

"Pitkin County Airport, Aspen. Colorado is. like many mountain airports, surrounded by 
unidentified and unlit obstacles. These obstructions are an extreme hazard to aircraft in 
non-visual conditions. As an active pilot, I have flown out of Aspen Airport for 
approximately 20 years. 

"On two or three occasions in the recent past I have made an approach into Aspen after 
dark. operating air rescue missions with clearance to land after dark. I can assure you that- 
-even knowing every conceivable approach to the airport--there is absolutely no way (other 
than the centerline of the runway) to identify obstructions on a dark night. * * * 

"The Aircraft Owners and Pilots Association (AOPA) is lobbying for and is prepared to 
take legal action to force Pitkin County Airport to remain open after dark for use by 
b eeneral aviation. Thesegeneral aviation aircraft will in most cases have no IFR capabilities 
or compliance requirements. Such aircraft will be required to perform a circling descent 
into the Aspen Airport. This is insane." Edward H. Wachs, "WRBaddmekAsRr;aeo'! 72e 
A  ati ion safety Monrfo/, k x m k  1989 a&d to WacbS'kzm&r 2, I989 Jet& to 
A h .  James Busey, FAA Aabbstmto/." 

These observations were mirrored by findings of participants in the current study, who concluded: 

"Except in full moonlight, at night the pilot has no outside image of the terrain. It  
is eerie and ofttimes frightening to navigate in the blackness among mountains. too 
low to be in range of VORs. trying to use pilotage and memory and imagination 
to avoid giant rocky peaks and ridges in the flight path. * * * In Colorado's 
turbulent skies. it can be a nightmare to fly across mountain ranges in pitch black 
darkness, fighting downdrafts, scramblins to maintain altitude at the best angle of 
climb airspeed and full power. with no place to go if the engine fails. 

10 
FAA i n t e r n a l  Memo 2 / 2 1 / 7 5 ,  from Chief ,  A i r  T r a f f i c  D iv i s ion  ARM-500 to- 

Chief ,  Airspace ana  AT Rcles Divis ion ,  IMT-203 re "Pzoposed establ isnment  of 
spec ia l  A T  R c l e s - F A R  Pzr t  93 f o r  Szray F i e l d ,  Aspen Cslorado." 

I I  
Item 15, BOCC 8/7/90 Hearing Record. 
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. 
"The proposal to open Aspen to night VFR would permit access by single engine aircraft. 
which our study indicated have special problems in the mountains. Trying to land. VFR. 
at night at Aspen would involve hurtling down into a black hole punctuated by the small 
blaze of lights of the town and faint beams of headlights moving along nearby roads. 
Avoiding vertigo and controlling necessary high rates of descent take experience and 
mental discipline. Many of Aspen's visitors have never needed the qualities necessary for 
night mountain flying. A night pleasure flight to Aspen is not an appropriate learning 
opportunity .' 

"Night departures pose additional problems. Even the easiest climb profile northwest 
along the darkness of the Roaring Fork Valley requires avoiding unseen hills. Other than 
turboprops and jets. few general aviation aircraft sport the climb rate necessary to clear. 
without circling, the massive peaks embracing Aspen to the northeast. east and south. 

* * *  

"Night flying in this environment is. for all practical purposes. instrument flying; and the 
non-instrument-rated aviator. legally traversing mountains VFR in the dark. will find his 
or her skills harshly tested."" 

The inside title page of this Night VFR Safety Study Report graphically show the rising terrain 

which intrudes into the airspace within a three mile radius around the Aspen .4irport.:' 

Extended night IFR operations. under FAA-approvedoperational plans. by scheduled air carriers 

have resulted in no accidents, no serious injuries and no deaths. This is persuasive empirical 

tvidence that the high performance aircraft, special IFR procedures, airline operated navigation 

"Lsnb, Y . W .  end Baker S . P . .  Aspen Airpor t  s-id rhe R i s k s  of M O c n L ? i n  - .-. -yi .-~g, Cctober ,  1 9 9 1 ,  S m s n i n e  Avia t ion  S a f e t y  S t c d i e s ,  p .  3 - 3 .  

. .  
"Lcmb, W. W .  znd Saker S . P . ,  ..ispen A i r p o r t  2nd the Risks of Mocntain 

-rL:v*i.ig, October ,  ??91, Scnsnine Avia t ion  S a f e t y  S t c d i e s ,  p. 4-4. 

"The so1;rce o f  che i n s i d e  f z o n t  t i t l e  page g r a p h i c  i s  "Table Mocntain 
';OR Approach", I t e m  2 7 ,  a i s c c s s e d  zt page 3 7 ,  BOCC 13/7 /90  c u r f e v  nea r ing  
record .  

.. 
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aids at Aspen. and crew recurrency requirements-imposed by this FAA certification process and 

the Special Airport standards of F.4R 121.335-1D--actually do create effective safety standards. 

However. these standards are not now imposed by FAA upon. and cannot be met by. general 
aviation VFR night users as a class. 

) 

In contrast, the empirical history of accidents. injuries and deaths attributable to senera! aviation 

VFR day operations at Aspen - and day and night operations in the 50 mile high mountainous 

"region" surrounding Aspen - have been sufficiently dramatic to prompt independent. third party 

analysis. 

In 1986 attorney Margaret W. Lamb. J.D., an ex-air taxi pilot and mountain flying instructor." 

had discovered evidence of mountain drainage windshear in three Aspen-relatedcrashes and wrote 

a first article about the phenomenon, which was published in FLYING.'6 

In 1989 epidemiologist Susan P. Baker was a professor of Health Policy and Management and 

Head of the Division of Public Health, and the Director of the Injury Prevention Center of Johns 

Hopkins University School of Public Health. Professor Baker is also a private pilot." 

Prompted by their joint concern about the apparently large numbers of aircraft accidents in the 

Aspen region of Colorado. Professor Baker and Ms. Lamb initiateda study of NTSB aircraft crash 

data within 50 miles of Aspen. 

Baker and Lamb's 1989 work constitutes the seminal research concerning the Aspen region's 

._ Yargaret  iarnb is an attor.n.ey who specizlizes in eviation law. In 
sdditicn to beina an ex-air t e x i  pil3t and mo.;ncain flying inscrxczoz, she is 
1 f r e q L e n t  writer ana 1ectLzer an e-riztron s a f e t y .  

".?ocky l.?c,cn t a i n  High Flyi .. -q, FLYING, >!zy 1986, ?!E. Copy inclcded 2s 
.. 

.yppendix Item 4. 

. 2rofessor Baker's lengthy list of professional credentials, 
pcblicetion and expertise in this and r e l a t e d  a r e a s  of r e sea rch  f o r  P r o f .  
3aker appears at Appendix Item 5. 
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uniquely dangerous flying environment. They reported: 

. 
"Between 1964 and 1987,232 airplanes crashed within 50 nautical miles of Aspen. CO: W?:, 
were general aviation crashes. A total of 202 people died and 69 were seriously injured. 
The societal cost averaged more than S4 million annually. Most pilots were experienced 
and many were flight instructors. but 44% had flown less than 100 hours in the type of 
plane in which they crashed. Forty-one percent of the pilots were out-of-state residents. 
Crashes in the study area were more likely to be fatal than in the rest of Colorado. 
Airplanes with three or four occupants and low powered four-seat aircraft were over- 
represented among crashes involving failure to outclimb rising terrain." Baker. SP and 
Lamb, MW, "Himu& ofMowtainHj&g:CrasbesiO the Cbfomdo Roc&". Anabon, 
Spce&&vkonrnenMMw VoJM, Nm&r4 page53I(June 1989). The quotation 
is from the article synopsis. p. 531. The full text of this article is included as a Part 5.00 of 
this report. commencing at page 5- I .  i d  

-- - 

Baker and Lamb's data reflect that of 230 crashes studied. 88 (or 38%) were specifically identified 
as Aspen Airport related. i.e.: arriving or departing. Of the 88 crashes. 27 were fatal and 87 lives 

were 10~ t . l~  

The outside front cover of this Night VFR Safety Study Report contains a graphic representation 

of more than half of the crash groupings in the approximately 10.000 square miles of mountainous 

terrain within the 100 mile by 100 mile tZspen re_eion which was studied by Accident Investigator 
Roberts in 1990. The source of this graphic was Roberts' 1990 analysis of NTSB closed and 

pending accident files." This graphic also shows the heavy concentrations of aircraft accidents 

.. 
-1- rcrther reporcs by tne authors ccncerninq t h i s  study can be f x n d  ~n 

AOPA i?ilst, Jcly 1989 p 100, and "Colorzdo filountein N y i . i g :  Czkshes  2nd 
Pleather", a private paper published by Anerican Institute of AercnEctics and 
X s t r ~ n a s : ~ ~ ~ ,  i 9c .  (1?89), all of which are Fnclcaed in fell text E S  a Part 
6.00, rcnnencing ~t page 6-1 cf this repor:. 

* SLnshine Aviation Safety Stcdies (La* ana  Baker), "Aspen 8i,-porr: 2nd 
the r i s k s  of Mountzin F l y i n g " ,  Cctober,  I ? ? I ,  p.  4 - 2 .  

'"Roberts, HLgh. His compilations and napping of NTSB clssed 2nd in 
process NTSB accident recoras were included ir, the aOCC 9/1:90 hearing 
record, as Item 3 (Map, Aircraft Crash Locator, which incllrae poztion csed 
for cover of this report), and Item 10 (Map Legend and tzbulztion). 

.. 

. .. 
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in the canyons and ridges within the 25 mile radius circle drawn around the Aspen Airport.:‘ The 

39 crashes within that smaller 25 mile radius reirie\ved by Roberts were substantially all general 

aviation. VFR operations. This subgroup produced 89 dead. 29 injured and 39 aircraft 
destroyed.’’ 

This Night VFR Safety Study Report contains or summarizes all of the other published materials 

which are known to be in the public domain or in the public record as to the character and 

seriousness of the night VFR aviation risks at the Aspen Airport.-’ The Aspen .4irport risks 

acknowledged by the above referenced FAA documentation and the earlier investisations of Baker 

and Lamb are further corroborated by the following published materials: 

.. 

The August 7, 1990 hearing of the Pitkin County Board of County Commissioners 
relating to VFR night safety and noise concerns. This hearin: record - parts of which are 
referred to throughout this report - contains extensive lay and expert testimony confirming 
the validity of the same safety concerns which are documented in the precedin5 0 p ortions 
of this historical overview.” 

The Supplemental report of Sunshine Aviation Safety Studies (Lamb and Baker) of 
October 1991 entitled “Aspen Airport and the Risks of Mountain Flying”. Parts of this 

_ _  
“Roberts ,  Hcgh. Cznpr l a t ions  a d  x~napprna cf :!TSB c l o s e d  and r n  p rocess  

XTSB a c c i d e n t  r eco rd  re re  rnc1l;ded i n  t h e  8CCC 9 / 7 / 9 0  h e z r i n g  r eco rd ,  2s 
Itens 3 (Map, A i r c r a f r  Crash Locztoz, xhich i r . : l ~ a o  porc-on Lsed f o r  cover  of 
t h i s  report), ?!I (E!2p Legena and t z b c l a t l c n )  . 

--Xote t h a t  o t h e r  ?>A i n t e r n z l  xna ter ia l s  an che silbjecr_ nay e x i s c .  7.U 

?.ES never  respsrded :: ? i t k i n  i z ~ r i t y ’  s r i q c e s c s  Frcj-rae acch  n z c e r i a l s .  

ZF.2 7.12 n a t e r i a l s  r e f e r r e d  ~3 i n  c h i s  i i i s t c z i c a l  Gver-?iaw a r e  l i n i t e d  to 

‘ :hose x h i c h  were f cxc i  i n  P i t k i n  C a c n t y  files. See p .  2 - 2 2  Chrccgh 2 - 2 3 .  
:;TL -..e f ~ l l  t J x t  -f t h i s  hea r ing ,  and hesrrng i o c a e n t s ,  %ere pcb l i shed  

b y  The ?i cki.7 Cocncy 
h e r d  of. Cocncy Commissioners special ~ e e c i . - ~ u  .?e: grainence se t t i ng  f lours  of 
Cpera t ion  A t  the ,isge.? Pi tki.7 CDcnt-v A i r p o r r ,  T-esazy, Acqcst 7, 1990“. 
2op ies  cere provided EO t h e  f:U shortly sfzer p c b l i c s t i o n ,  snd W B S  t h e  
scbject  of  FA.4 Cocnc:J attcrney‘s xeeting d i s c u s e d  i n  s c b s e c t i o n  ( 3 )  ( e )  of 
c h i s  H i s t o r i c a l  Over-iiew, page 2-21. 

P i t k i n  Cocnty i n  a. s e p a r z t e  voicne e n t i t l e d  “.‘-?i.?i.tes, 
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report have also been referred to above. The full text is included as part 4.00. commencing 
at page 4- 1 of this Report. 

. Gellman Research Associates report entitled "Accident Rate Analysis." September 27. 
1991. This analysis compared the NTSB accident rate experience of airport operations of 
30 AC 121 .US1 D Special "mountain" airports similar to Aspen and also 526 other "non- 
mountain" airports. It also compared the Aspen Airport accident rate with other mountain 
and non-mountain airports. The full text of this report is included as Part 3.00, 
commencing at page 3-1 of this Report. The Gellman Research analysis supports the 
following conclusions: -- - 

( 1) The accident rate for Special mountain airports ( 1.34) was almost twice as high 
as non-mountain airports (0.79). 

(2) The day accident rate for the Aspen Airport (2.53) is significantly higher than 
(more than double) the day accident rate'( 1.22) for the special mountain airports 
as a class. 

(3) Night accident rate of special mountain airport group (2.05) was 68% higher 
than the day accident rate ( I  22). 

(4) I f  night VFR operations were permitted at the Aspen Airport. the statistically 
estimated accident rate would be 4.25. Therefore: 

The .4spen general aviation night accident rate (4.251 will be more than 
double the night accident rate of mountain airports generally (2.05). The 
4.25 Aspen night accident rate will be approximately 68% higher than the 
day accident rate which Aspen Airport is already experiencing (2.53). 

The Aspen night VFR accident rates (4.35) would be more than three 
times the dayhight average accident rate for the 30 mountain airports 
(1.22): twice the average night accident rate of those airports (2.05). and 
more than 5 times the average rates experienced at non-mountain airports 
(.79). 

(5) These conclusions were based upon statistically significant differences in 
accident rates at airports operating in similar circumstances. 

Lf 
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On February 2. 1990 the FAA demanded (at the request of AOPA and other national aviation 

special interest groups) that Pitkin County open the Aspen Airport for night VFR use by the flying 
public and passenger carrying operators generally --without regard to the ability of these users to 

meet the night operational standards applicable to the FAA-approved Scheduled Carriers. 

The FAA's historic knowledge of County night access andsafety policies was expressly admitted. 

but was re-characterized as a "past pattern of exclusion of night general aviation" which the FAA 
had "not opposed". At the same time, however. the FAA change of position was conceded to be 

the result of a "fresh look". H ? l e W ,  Alan W&~M ofFAA to A'tkio cbuoty Vardof 

Camp Camnkioners. 

The following is a summary of what the a~ailable'~ historical record reflects as to these recent 

FAA re-characterizations. Pitkin County believes that it reflects that the nighttime operational 

extension for FAAcertificated air carrier IFR operations --and the consequent closure to other iess 

safe night VFR operations -- has long been known to, developed under. and supported by FAA 
policies and practices which recognized that such differential treatment was justified by relative 

safety, passenger carrying capabilities. or legitimate local environmental considerations. This 

extensive record is summarized below in small type to conserve space: 

Ui2. "In the interests of flight safety, the airport owner 
may impose reasonable rules and regulations (see paragraph 54b 
[reserved]) which restrict use. These may prohibit aircraft not 
equipped with a reasonable minimum of communications equipment from 
u s i n g  the airport. They may restrict or deny use of the airport 
for student training, ... or for some other purpose deemed 

^ .  

1 

-: 

*-?-AJi internal docments referred to in t h i s  Night VFR S z f e t y  StLdy are 
those found in County files. FAA has never responded to Pitkin Cocnty's 
repeated requests to provide other internal FP-4 doccsentation which nay refer 
to the topics addressed in this stcdy. 

~~~ 
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i n c o m p a t i b l e  w i t h  s a f e t y  u n d e r  l o c a l  c o n d i t i o n s  p e c u l i a r  t o  t h e  
a i r p o r t .  a 8 /24 /73  FAA Order 5190.6, A i r p o r t s  Compliance R e q u i r e m e n t s .  
T h i s  O r d e r  recommended t h a t  i n  e s t a b 1 , i s h i n g  r e a s o n a b l e n e s s  of  s u c h  
r e s t r i c t i o n s ,  t h e  a s s i s t a n c e  of l o c a l  FAA F l i g h t  S t a n d a r d s  
r e p r e s e n t a t i v e s  s h o u l d  b e  o b t a i n e d .  A s  n o t e d  below, F l i g h t  
S t a n d a r d s  c o n c e r n s  a b o u t  " s a f e t y  u n d e r  l o c a l  c o n d i t i o n s  p e c u l i a r  
t o "  t h e  Aspen A i r p o r t  are i n  f a c t  documented i n  t h e  h i s t o r i c a l  
r e c o r d .  

Jannarv. 1975, The comments o f  FAA's Hoover a t  t h e  County 
l e a d - i n  l i g h t  h e a r i n g  have  b e e n  q u o t e d  p r e v i o u s l y  ( t o  t h e  
effect  t h a t  Aspen A i r p o r t  "won't ever be a n i g h t  a i r p o r t "  
because " t h e y  had t h e  w o r s t  s a f e t y  T e c o r d  i n  h e r e  o f  any  
place i n  t h e  m o u n t a i n s " ) .  See  page  2-2. 

F e b r u a r v .  1975, FAA F l i g h t  S t a n d a r d s '  F e b r u a r y  21,  1975 i n t e r n a l  
S p e c i a l  Minimum M e m o  r e p r e s e n t s  s u c h  a F l i g h t  S t a n d a r d s  r e c o g n i t i o n  
of g e n e r a l  a v i a t i o n ' s  s p e c i a l  VFR r i s k s  a t  Aspen A i r p o r t .  T h i s  
memo w a s  a l s o  q u o t e d  e x t e n s i v e l y  a t  p a g e s  2-5 t h r o u g h  2-7 above .  
T h i s  m e m o  documents  FAA's awareness  t h a t ,  b e c a u s e  o f  

" . . . [ F l l i g h t  s a f e t y  f a c t o r s  a s s o c i a t e d  w i t h  h i g h  
t e r r a i n ,  a d v e r s e  w e a t h e r ,  l i m i t e d  n a v a i d s  and  
t i g h t  maneuver ing  s p a c e  a round  t h e  a i r p o r t ,  t h e  
agency  h a s  imposed h i g h e r  t h a n  b a s i c  VFR minimums 
on  t h e  o p e r a t i n g  c e r t i f i c a t e s  of a l l  of t h e  
carriers s e r v i n g "  (Aspen) .  " I t  seems r e a s o n a b l e  
t h a t  i f  t h e s e  h i g h e r  ... minimums are  n e c e s s a r y  t o  
assure f l i g h t  s a f e t y  for a i r  car r ie r  
o p e r a t i o n s . .  . , t h e n  s imi la r  o r  more r e s t r i c t i v e  
measu res  s h o u l d  be appl ied  for t h e  n o r m a l l y  less 
p r o f i c i e n t  g e n e r a l  a v i a t i o n  p i l o t  who o f t e n  
o p e r a t e s  less s o p h i s t i c a t e d  a i r c r a f t  a t  t h i s  
a i r p o r t .  " 

L l .  "Actions e n  a i r p o r t  p r o p r i e t o r  can es:ablisii, a f t e r  p rov id ing  an 
o p p o r t c n i t y  ts a i r p o r t  c s e r s ,  the  gene ra l  p c b l i c  and t c  FA4 t o  review 
and a d v i s e :  (1) 7 . e s t r i c t i o n s  on t h e  c s e  o f  o r  operaticns a: t h e  
a i r p o r t  i n  e p a r t i c c l z r  t i m e  c: b y  a i r c r a f t  zype, sLch a s . .  . ( b )  
p r o h i b i t i n g  cperacrons  et c e r t z i n  hocrs -ccrfein's; ( c )  ? r o h i b i t i n g  
o p e r z t i o n  by  3 p a r t i x l a r  t:ipe o r  c l a s s  o f  airc:eft :  and ( 2 )  any 
conb inz t ion  of t h e  above." See P z r  e .  1 . b  a r d  c . ,  and Dar f . .  I1,'18/76 

NOISE ESC.?IEED IS COT KDfSE ABATEt4ENT POLICY ISSUED ON November 19, 
1976'. 

FA4 handoct "SX4MARY Oar SUGGESTED tETHOD.5 FOR CZALIiVG WITH AIRPORT 
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%4,=y- :!.no , 1?77, Xrport mznzaer Docg E?cCoy, ;chn ?omg and Cocnty 
.Atcc:ney Stciier net xith scltipie F>A officials in Dsnver t:: disccss 
2 3  specific written qcestions which had beon scbrniczod by letter of May 

1377 by Attorney Stcllor at the sr;ggescion of F?A's Jarnes Hocgnton. 
These included qcestions as to how the Cocnty cxid discocrage cse of 
the airport by general aviation at times xnen liahting or control tower 
operations would otherwise nake it possible for generzl aviation to do 
so. 

The reported FAA inswer was that preference cocld be given to 
commercial carriers becacse of the pcblic service aspects of their 
operations. -- - 

It wzs also noted that night cse by general aviarion cocid in FAA's 
opinion be "discouraged by shctting off rcnway end taxi lights when not 
needed for connercial csers." Coc.ir-v staff reporrs  of the responses of 
FAA a t  6/8/77 N i g h t  f l i g h t  Meeti-ig w i r h  F a  i.7 De-qver. 

Cocnty actorney Stcller expressed the "great concern 
of the aoard...vith respect to night flying b y  czrriers is the 
potentizl for increased illegal cse by general aviatiOn." Ms. Stcller 
noted the Board's concern that: " T U  proposes io naintzin its tower 
open cntil 9 pa and to control the rcnway lighting systern" ..." and (the 
Board1 expressed concern that yocr nandate will not perrnit you to 
withhold lighting and tower assistance to general ai;iation even thocgh 
an operation nay be prohibited by ocr ccrfev." The Cocnty Attorney 
solicited FAA's opinion as to whether it wocld clase che tawer 1/2 hour 
after scnset and perait the carriers [rather than FA\] to operate their 
own landing system, to "help in the enforcement sf 2x1 ccrfew." 

The FI?A response gas to "offer no objection" t3 :he Frcccsed procedcre 
"if this would be the Board's desire." l l / i 8 / 7 7  C3c.7~>' A : : c m e y  l e t t e r  
t o  FAA, z.id .rrik's MM Mart i . i ' s  Respo.7se of 11/23i75.. 

1079, The FAA Flight Standards reno (rtxway lighting concerns) of 
Septe-nber 2 2 ,  1978 was qcoted in part at page 2 - 1 .  Xt that time the 
?%pen Airport was closed to a l l  night operarions bece~se of 2 dispute 
between Rocky Mocntain Airways (W) and Aspen Airways concerning, 
irnong other things, cse of RMA-owned rcnway lights. This Memorandm 
cox=-ented tboct a Cocnty AIP application EO pcrchase rcnway lights, 
vhicn had been withdrzwn. As already noted, Flight Standards' 
observations were: 

"Our prirnary concern fron a safety standpoint is to 
see that no lighting systern or night cperetion 
approval will open the door to niqht VFR operations 
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by either the flying pcblic or passenger carr:,-zng 
zperaczzs since in ocr opinion the szarci:j, of 
1; jhtizg in the scrrocnding aocnr;ains and veileys 
xocld aake scch operations hazaraocs." 

Scbseqcent night operational reqcests by both carriers resclted in FA4, 
approval, conditioned upon compliance with IFR st:Bndards, the eirlines' 
proprietary landing systems and the ocher conditions referred t3 above. 

1970. On April 11, 1979 FAA's Max Bard wrote a letter to airport 
manager Doug McCoy confining that the County cocld close the 
airport to general aviation operations-which conflicted with the 
need to serve lzrge nLnbers of scheduled carrier passengers. 
This letter notes that Cocnty airport IFR capacity is limted to 
6-8 landings 2nd aepartcres per hour  cnder stated visibility 
niniams, and thzt no IFR eqcipnent "could be installed that 
would increase the critical IFR capacity." The letter gces on ~3 
state: 

"AS previocsly disccssed with you, in ocr opinion, 
you nay clDse the airport to general aviation when 
you have conflicts with noving lzrge nu-bers of 
scheduled passengers." 

1987, In March, 1983 George Madsen, as Chairman of the Board, 
wrote to FAA's Wzlter Barbo. The pcrpose of the 1ettp.r was ta 
confirn the inclusion of rcnway lighting in the Cocnty/FAA Ai? 
project 3-08-003-02. It confirned that the clear pcrpose of tte 
lights was for use by scheduled carrier night operiti3ns, bct cot 
general aviation. 

"The new system rill be csed f o r  providing bad 
reather/poor visibility rcinway delineation, rznxay 
lighting from scnset cntil 30 ainctes past scnset 
(airport general aviation closing tine), scheacled 
niaht tine operations, and night emergency 
evaccation flights." 

This conncnication and the resulting grant clearly doctzment that the 
Cocnty8s night operational restrictions were not only (1) well known to 
FAA, bct a lso  ( 2 )  were consistent with the non-discrinination grant 
&sstxances wnich FAA was required to receive and the Cacrity vas 
reqsired ta give. it also establishes thzt vith all fzcts disclosed, 
these non-discrinination asscrances were known and accepted by both the 
Cocnty and FAA to be tree when they were aade. These grant asscrances 
are disccssed in more detail in sl;bsection ( 3 )  of this Hiscorical 
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Overview, below. 

? 

1 9 7 ' - 1 6 9 8  - _  .c Aspen A i r p o r t  Managers' knowledge of FAA suppor t  f o r  t h e  
p r e s e n t  t lpe of n i g h t  r ega lac ions  was doclzmented by t h e i r  r e s t i n o n y  a t  
t h e  2 o a r a ' s  Acgcst 7, 1390 n i g h t  VFR p c b l i c  hea r ing .  

Docg McCoy, nanager f r o n  1977 to  1984-5, s t a t e d  t h a t  he hzd nlznerocs 
c o n t a c t s  w i t h  t h e  FAA f i e ld  personnel .  aased on t h a t ,  he s t a t e d  t h a t  
" ( T ) h e  FAA w a s  n o t  i n  f avor  of g e n e r a l  a v i a t i o n  access ing  t h e  a i r p o r t  
after d a r k  . . . : f o r  s a f e t y  rezsons",  and becxse  " they  d i d c ' t  have any 
in s t r l znen t  c a p a b i l i t y  a t  t h e  a i r p o r t . "  H e  a l s o  s t a t e d  t h a i  "when the  
VOR i s s u e  i n i t i a l l y  czae cp, t h e  FAA a t  l ea s t  i n d i c a t e d  t o  ae t h a t  t h e  
VOR would n o t  be used  as a n  approach mechanisn f o r  t h e  Aspen A i r p o r t ,  
t h a t  it would on ly  be c sed  a s  a homing d e v i c e  o r  l o c a t o r  d e v i c e  f o r  
ho ld ing  p a t t e r n s  and scch  a s  t h a t .  The VOR wouldn't  be csed f o r  
approaches t o  t h e  a i r p o r t . "  

- _  

McCoy w a s  asked aboc t  F-W's s t a t e d  p o s i t i o n s  dcz ing  h i s  t e n e r e  zs t o  
t h e  issce of a l l e g e d  n i g h t t i x e  o p e r z t i o n a l  d i s c r i m i n a t i c n  between 
scheduled  c a r r i e r s  and gene ra l  a v i a t i o n .  H e  responded t h a r  d c r i n g  h i s  
t e n u r e  t h e r e  had a l s o  been a c o n p l a i n t  by NBAA cr AOPA ":a e q c a l i z e  
n i g h t  f l i g h t s "  and t h a t  h e  had asked FAA's o f f i c e  t o  c l a r i f y  FAA's 
p o s i t i o n .  He t e s t i f i e d  t h a t  FPA had responded t h a t  P i t k i n  C o m t y  could  
d i s c r i m i n a t e  between t h e  two types of o p e r a t i o n s  because " they  were two 
completely,  e n t i r e l y  d i f f e r e n t  e n t i t i e s ,  ana  o p e r a t i n g  cnder  e n t i r e l y  
d i f f e r e n t  r e g u l a t i o n s . "  8 /1 /90  BOCC h e a r i n g  record ,  pp. 43-5. 

McCoy's sGccessor a s  a i rpo r t rnanage r  was Richard Arnoid,  ncw manager of 
t h e  T e l l c r i d e  A i r p o r t .  Arnold was n o t  a b l e  t o  a t t e n d  t h e  8/7/90 
hea r ing ,  bct  scppiemented t n e  8 /7 /90  Hearing Reccra a c r i n g  t h e  pe r iod  
al lowed by t h e  Board for sccn pcrpose.  

Arnold 's  l e t t e r  of 8/27/90 appears  as i t e m  4 4  of t h e  8/1/90 Hearing 
Record. I t  d i s c l o s e s  h i s  e x t e n s i v e  l o c a l  knowledge and c r a s h  
expe r i ence .  Arnold opined t h a t :  

"I do n o t  b e l i e v e  t h a t  t h e r e  can be g e n e r a l  a v i a t i o n  
p a r i t y  wi th  n i g h t  ope ra t ions  c m d c c t e d  by scheac led  
a i r l i n e s  under t h e  s p e c i a l  excep t ion  . . .  to c l o s i n g  t i m e  
f o r  t h e  a i r p o r t .  

"These a i r l i n e  o p e r a t i o n s  a r e  condLcted by crews 
which have ' reccr rency '  through f r e q u e n t  
r e q u a l i f i c a t i o n  wi th  t h i s  a i r p o r t ;  a r e  condcctod 
w i t h  high pe r fo rnance  a i r c r a f t  capab le  of descending 
and cli-nbing w i t h i n  t h e  s e v e r e l y  c o n s t r e i n e d  
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airspace; enploy special instrcment spproaches cr 
precision instrment approaches which ?:e 
proprietary to each airline ana &re condccreci cy 
extremely qciet aircraft. These special condizrzns 
co schedcled airline operaZions heve evolved over 
the years through a cmstznt process of improvenent 
reqcired by variocs boards of Cocnty Co-nnissioners, 
the airlines and FAA." 8/7/90 BOCC hearing record, 
Arnold 8/27/90 letter, attachnent 4 4 .  

? 

j 
i 

Mr. McCoy's testiaony is at odds with Mr. Xeichnann's 2/9/90 letter 
suggestion thzt FAA's chznge of positioLin_ 1990 resclted from a recent 
complaint, and that FAA's prior action was only that it hzi j1;st "not 
objected". 

3 
i 

Mr. Arnold's letter scpports McCoy, and also ncces that similar 
com?laints reccrred during Arnold's tencrn as rell, a d  ::?at he 
received the s&ne responses thereto that McCoy had receiv2d: 

"Like my predecessor, Docg McCoy, I received repeztea 
confirmations from FAA representatives iiho xoried closely 
with me to the effect that FAA sqported the ger.er+l 
aviation curfew at 1/2 hocr after scnset cn safety grocnds, 
and also supported the special exception and conditl 1 ons 
imposed on and for the benefit of the schedciod airiines 
and their passengers. Whenever sGggestions were made thet 
differential treatvent was cnlawfclly discriminztory, I X E S  

advised by ippropriate FPA representztives chzt Fitkin 
Cocnty was pernitted to discriminate o r  distingLish betxeen 
different classes of Lsers, bct not withifi the sane class. 
This was explained to mezn chat Piticin Cxnty c3cid e n f o r c e  
different operationzl tixes between general aviation on The 
one hand and the two specially qcalified schodclod aiziines 
on the other hand, bct cocld not discriminate between csers 
in the sane class, nbvely that we cocld not aiscrixinzce 
between the two airlines, or between csers who were xithin 
the general aviation class." Arnold letter E/2?:90, 
attschnent 44 to 8/1/90 BOCC hearing record. 

.. 

;929, .4 proposed Radar facility at t he  Aspen Airport resclrnd in a 
NEPA-required Environmental Assessnent (EA). This zssessnent involved, 
inong other fcnctions, responses to concerns raised by the pcblic about 
the potential effects of the proposed Radar installztion. 

4 )  

d 

- E  

The FAA EA responses inclcded statements that Radar installztion would 
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only pernit 3-4 to better xznage existing cpereticnzl patzcrns, and 
zhzt 2 "cherqc rn total nmbers of cperaricns" xas r.ot antici~ated. 
This FZDC~SS ztscltsd in En P.U Finding Cf KO Sigr.ifi=anr Izpact 
(F9NSII. These responses stand in contrast xith FAA's Febrczzy 2 ,  1990 
&exand :hat general aviation VFR night ;perations s h o c i a  now be 
permitted, and FAA's reliznce cpon :eCent V0R:DME and Radar 
installations 5 s  facility changes which jcstified a "7.e~ looK"."  

. .  

In addition to the above historic documentation and the referenced studies. a variety of other 

authoritative sources exist in the record which support Pitkin County's position that FAA's 

demand for general aviation VFR night operations at the Aspen Airport is inappropriate. 

DOT Secretary's Pr- FAA's present position conflicts with its parent 

Department of Transportation's (DOT) Secretary's prior publicrepresentationsof "zero tolerance" 

for any compromises of safety'?. This is so because the historical record and the empirical data 

show that night general aviation VFR operations will demonstrably degrade the exemplary safety 

record and high standards historically applicable to night operations at the Aspen airport. 

[bl G- Pitkin County has received Airport Improvement Prosram (AIP) 

grants from FAA. Typical AIP grant assurances promulgated by FAA have been signed by the 

County. AOPA and FAA assert that Pitkin County's refusal to open the airport to general 

.. 
"C=moar_ 0 the tbove testimony of McCoy ( t h a t  t k e  7:3R!DME xocld not 

s~ppozt lznaing approaches, and the above FAA EA responses r5sL;lting in the 
3!30/80 FPA Radar ATCRBS FONSI, the 2/2/90 FPA Letter f3 Pitkin Cocnty 
demanding nignt VFR operations. 

- See the Pbstrzct of former Transportation Zecretary Elizabeth Dole's 
Meet t h e  Press interview 12/19/83 regarding Air Illinois I Z i e t y  deficiency 
reporrs and the Prfects of deregelation on the sifety or' the nation's 
czrriors : 

"1 will in no way tolercte a aininction of safety i:: tr.y way in any of 
ocr nodes of cransportation," Mrs. Dole said. 

"I 2x1 working -1ery hzrd with all ny nodal adninistrztors, those who 
head variocs trznsporcation nodes . . . to inscre t h z t  safety is in no 
way conpronisea, especially in this period of charqes in o c r  society, 
technological changes, deregelation." 

.- 

c.. 

Fell abstract at Appendix, Item 1. 
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aviation night VFR operations would result in FAA enforcement actions and future grant 

disqualification actions. based upon these assurances. 

However. a review of these assurances discloses language which expressly refutes those AOPA and 
FAA assertions. Typical grant assurances between the County (as Sponsor) and FAA provided 
that: 

"a. (Sponsor will) ... make its alrport available as an airport for public use on fair 
and reasonable terms and without unjust discrimination to all types. kinds and 
classes of aeronautical uses." - -  - 

but also states that: 

"h. Sponsor may establish such fair, equal and not unjustly discriminatory 
conditions to be met by all users of the airport as may be necessary for the 
safe and efficient operation of the airport."'* 

lcl FA-IVNEPA Reeulatlons. Since FAA'scurrent demands are a significant reversal of the above- 

summarized well-established local and federal policy, Pitkin County asserts that FAPi (and other 

federal) regulations require an Environmental Assessment (EA) or Environmental Impact 
Statement (EIS) before such changes can be imposed - even if they are legal." 

Id) Cuigress Co- In response to concerns that the FA.4 would initiate action 

against Pitkin County before current noise and safety studies could be initiated. Congress was 

. -  .: See "Econoxic AssCzances" Paragraph 2 2 ,  a .  i n d  h of  t y p i c a l  P i t k i n  
C o m t y  €?A Grant  Assurance.  

:3  The National &.ivi:onmental Pol icy  A c t ,  42 U.S.C Sect ion 4321 et s m a  . 
5e.r also: FAA Crder 1050.10, 12/5/86,  " r o l i c l e s  2nd ?rocedt'res f o r  
Considering Environmental IqDacts, '' and r7U order 5050. 4.4, and Council on 
Zivironmental Ocali Cy ICSQ) Regclz t ions,  a t t z c n e d  :hereto, and a l s o  FAA 
"A i rpor t  Environment Hznabook" 10/10 /95 .  
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requested to. and did intervene. The Conference report of October 20. 1990'O recited the factual 

background of the dispute with substantial accuracy. 

The Conference Report noted among other maners that: 

"In exchange ... and to insure safe operations. commercial operators installed private 
navigation aids. and agreed to require certain aircraft performance standards, as well as 
special pilot training and experience, to perform after dark operations at Sardy Field." 
C"urRepOttH108&4, /e "fi& &wtyhipt: & t o k B 9  Z M .  

Congress' Conference Report concluded with this direction: 

It is believed that the interest of the people of Pitkin County and the Federal Government 
would be best served by a negotiated settlement. rather than litigation by the Department 
of Justice, at the request of the Federal Aviation Administration." Cbnfi.ad?eportH 
10884 IE '!!& CouotyVAirport~ &tokrZO, ZW. 

Prior to that Conference Report, Pitkin County had forwarded to FAA a copy of the record of the 

Board's August 7, 1990 hearing, and had already initiated efforts to attempt to initiate a factually- 

based negotiated resolution. On September 13, 1990, County Attorney Whitsitt and Special 

Counsel Shellman met in Washington DC with FAA's Leonard Griggs and others. The history, 

the 8/7/90 hearing record and the other matters presented at this Washington DC meeting were 

summarized by a Pitkin County meeting memorandum". The following County requests were 
made: 

(1) That FAA provide its administrative record of the safety or other determinations 
supporting Mr. Weichmann's 2/9/90 FAA position that the curfew was "unjustly 
discriminatory" and that general aviation night access until I1  pm was safe. (Mr. 
Danforth of FAA had advised Mr. Shellman that the safety question had been reviewed 

_.  -, 
'Verbatim copy of the entire section of che Conference report relzting 

t3 this natter appezrs clt  Appendix Item 2. 

- _  FAA Meeting Scnnary, Washington DC September 13, 1990, Appendix Item 
3. 
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by the Region at the time the Weichmann letter of 22/90 was being drafted); 

(2) That F.4A conduct NEPA EA or EIS procedures regarding the subject general aviation 
night VFR operational use demand; 

(3)  That FAA participate with Pitkin County in County noise and safety studies to address. 
among other things, the implications of the FAA demands. 

r 
The FAA made no effort to pursue a negotiated settlement, as directed by the Conference Report. 

FAA's response to Pitkin County's nqotiating overturerwas limited to a demand that general 

aviation be permitted immediate night VFR access until 11 p.m. This was accompanied by 

statements of FAA's unwillingness to participate in Part 150 noise study funding, unless and until 

FAA's night VFR demand was met before the studies began. FAA's Gngs stated that F.4.4 
would do its own safety studies." 

- 

No FAA response has ever been received to the County attomeys' requests for the administrative 

record, or the safety review supporting the 2/9/90 Weichmann letter. 

Pitkin County therefore commenced its own limited studies in these areas without F.4A 

participation or funding, while continuing to repeat its requests for FAA disclosure and 

discussions. The County efforts along these lines were recently summarized as follows: 

"While I am pleased to respond to FAA requests to us for documentation in our 
possession. I would like to note that this process continues to be a one way street. 

4 

"We have outstanding. unanswered Pitkin County requests to FAA for FAA 
documentation of alleged FAA safety determinations that go back to Brad Christopher's 
July 13.1990 letter to Preston Gardner ANM-20. andTim Whitsitt and my requests for the 
same information at our meeting with Leonard Griggs and others at FAA headquarters on 
September 13.1990. This FAA documentation and all other relevant FAA documentation 

"See F a  Meet ing  Scrnnary nernorandcn, N a s h i n g t o n ,  D . C . ,  D e C e T h r  13, 
1990, Appendix Item 3 .  

~ ~~~ ~ ~~~~~ 
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was again requested in Chairman Ethridge's letter to Alan Weichmann and Whitsitt and 
my letter to Weichmann. both of which were dated August 14, 1991. Copies of all three of 
the above letters are enclosed without copies of the attachments. (The 811.1191 Ethridse 
letter copy also contains my notations correcting 1991 references that should have been 
1990, at pp 8 and 9.) 

"The August 14,1991 letters to Mr. Weichmann also requested an 'end of August 1991' (or 
thereabouts) meeting between County counsel and FAA. It was our hope that this would 
permit a joht  review [of] FAA'sdocumentationand responses to County requests. We had 
also hoped to review the status of our own noise, safety and utilization reviews. as well as 
the further FAA safety study which we [were] told by FAA's Griggs would be initiated 
after our 9/13/90 meeting with FAA. We continue to hear that FAA study was in process, 
but have never been advised of what was reviewed or the results. Since our own studies are 
now nearly complete, such a meeting could still be productive." Fan fn"*&Spaaizl 
Gwmf S'& to FAA npbndktant  Gd&iLe~&, fORM1. [Matters in 
brackets are inserted to supply omissions from the original text.] 

- _  
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PART 3.00 
ACCIDENT RATE ANALYSIS 

GELLMAN RESEARCH ASSOCIATES, INC. 
AND 

' 09/27/91 

ADVANCED AVIATION CONCEPTS 

-,/ - 

W F & W ~ l % l #  m o u 3  

Special team to probe-Aspen.air:crashes, 
ay SCOTT CONWN 
rSnr KW, wNI. 

A sprcial  t ram of 8irer.R 8ccidrnl 
inves t ip~ron  known as a 'Ca Trmm' will  
c h u k  oui  a rctcuni rash offatal cru8lirs in 

ollici8ls. 
Pitkin County ShrrifPa ORica Patrol 

Dirrctor Tom Staphrn8on 8aid ha w a s  
tnld by a Federal Arimtion A d n r i n i r ~ r ~ -  
lion inaprctor chni a qmclrl  tcmm UT 

inv8mtigaUn had brm rummnncd h e n  
from Washirqton. DC. 

%a P M  (.ut of W88hington. DC. is 
mnnmrd 8bWl the numbrruiuccidenu 
in thin arm.. Stephrnson mid. 

Aspen Airport hlanagrr Brnd C h r i s w  
phar maid he  a180 ha8rd th81 a mp.ci.1 
t a m  of invoat ip~tora  wma hoadad IO 
a p n .  bu t  ho wman't nure if tha 'GO 
fr8mO' would ba u n t  by the F M  or tha 
N8tion.l T ran8pnauon  Sdo ty  h a r d .  

Uoth f u h r s l  *$rncrea study a i rcmi t  
cr.sh... 

t h e  A8p.n ar.8. 3Ccordlng I O  l o c a l  

- 
Strph8nson 8aid the  FAA inrpeeccr 

told him Wednrsdrfa c rash  prompud 
thm a e r n c y  l o  s a n d  the 8pec1a l  
Investigaton. 

Thr re  man. Aaponlle Hamld Gold. 
smith and two pilots from Denvrr. wrra 
killed \Vadnasdry when t h r i r  Lemrjet 
crashrd nrar  Woudy C m k .  

-1 poi the impreamon i r o n  this FAA 
inaprctor t h a t  th i s  acoden t  w n 8  1110 

b1r.w that b r n h  the Camri's b8Ck.'SL.- 
phrnron s81d. 

?l,er8 havr br rn  81 l r u t s i x  hI.1 8cci- 
dcntr InPitkinCountydunng ih8 lair  15 
niontlia - rinca Nuv '29, 1969. Those 
aCcidenU h8v8 hilled 19 p o p h .  

' b o  USAir plot. w a n  hi1I.d ln8t w w k  
when th8w amall plana cr8shad rrhllr 
thby war* s i # h u e m g  near the  Snow- 
m 8 u  Ski Ana. 

Chn8Iophar arid h. W e 8  a im told tho 
numlmr OC Cr8ah.8 - no1 an  indiv>Jual 
8vonl- ham p r o m 4  lha F M  or N E D  

"The FAA out of 
Washington, DC, is 

concemed about the 
number of accidents in this 

area." 
Tom Slechenson 

Pin Ceunry Shein's cn'rs 

to arnd  a mpecial term tn A8p.n. The 
i n v 8 a t i ~ a m n  app~nnt lv 'wi l l  lu looking 

Chnmmphar8m1d h r  8aw a plane a t  tho 
airport Thur8d.y that lad him u) h l i a r ~  

81 the 8rn.8 o i  I d  Crash... h* mid. 

. .. .::,: 
inv-tigalon may 8 l n i d y  b. he"But 
h r  has  MI rccr ivd  oiricial word rhar a 
mpcial team I# hen. h. ud . .. 

A 8pohr"an for th. F M ' e  *a1 
din in Soartla 1.4 M ~ I U  w u  8t lha 
Alpen crarh s i u  on Thunda): but he 
didn't know if on. was ha8d.d Lo tha  
arra. 

Wm8hin&lan. DC. ~ I F ~ c e o w I d n ' t b n a c h -  
cd by the Tim- Daily k l o n  6 pm .EST 

Thr NTSB arnt a n  i n m t i p t n r  from 
Drnvrr u) tha A s p n  m s h  a i l 8  Wodner  
day. The F U  h u  a uam u a u a n g  with 
tho invrstig8rion - tuhich.i8 rund8rd  
pmcrdurr. accordin# en mgonq mpohra. 
man Dmrr hL. . . :.;- : ..--*- '., 

DuITraid CoTrbnm a6&l lnwti- 
gaton with mp.cial axpantm. HO 8a1d 
t h 8 y ~ n m o n r o l a n m u L h N T S B l h a n  
llu FIIA. .. . 

. .  _. .  . . .,.. .... . 
The public a f k i n  alllee lor r)u I M ' 8 .  

Thursday. . . .  . . .' e - ' .  .. r i  
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was again requested in Chairman Ethridge's letter to Alan Weichmann and Whitsitt and 
my letter to Weichmann, both of which were dated August 14,1991. Copies of all three of 
the above letters are enclosed. without copies of the attachments. (The 8/14/91 Ethridge 
letter copy also contains my notations correcting 1991 references that should have been 
1990, at pp 8 and 9.) 

I 

"The August 14,1991 letters to Mr. Weichmann also requested an 'end of August 1991' (or 
thereabouts) meeting between County counsel and FAA. It was our hope that this would 
permit ajoint review [of] FAA'sdoc_umentationand responses to County requests. We had 
also hoped to review the status of our own n o k a f e t y  and utilization reviews. as well as 
the further FAA safety study which we [were] told by FAA's Griggs would be initiated 
after our 9/13/90 meeting with FAA. We continue to hear that FAA study was in process, 
but have never been advised of what was reviewed or the results. Since our own studies are 

C O d S b e b a n  to FAA ~ n d & & n r  G d  MLe~, IW'l. [Matters in 
brackets are inserted to supply omissions from the original text.] 

now nearly complete, such a meeting could still be productive." Frtr traamuttal * S@ 

Historical Overview, p.23 - Night VFR Safety Study Report, Page 2-23 
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PART 3.00 
ACCIDENT RATE ANALYSIS 

GELLMAN RESEARCH ASSOCIATES, INC. 
AND 

. 09/27/91 

ADVANCED AVIATION CONCEPTS 

~ f & u l ~ ? ¶ i l  rmr-3 

Special team to probe- Aspen .air; crashes, 
ay scOn CONDON 
I.-- lld7 S4.6 W-r 

h sprcial  team of aircraR accident 
i n v u t i p a b n  known as a 'CII Tram' w11 
check out a rrcmnt rash dratal  crashes in 
t h a  Asprn  a r e a .  nccord ing  t o  local 
olliclals. 

Pitkin County ShanfP. 01%- Patrol 
Dirrctor Tom Stephenson aaiJ he wss 
tnld by a Frderal .\riatlon AJminislra- 
lion inspector thn t  a aprciml tonm of 
investiCmton had b n n  summnncd h r n  
fmm Washingtan. DC. 
T h e  k'M uut of Waahington. DC. 18 

m m m d  about the numbwoinccidrnu 
in this ana.' Stephenson said. 

A a p n  Airport Mansger Brad Chnsta. 
phar said h4 also hoard that  a special 
loam of invaaligrtora wae headed to 
.apen. hu t  h4 waan't aur. i f  Iha 'Go 

ham'  would b. u n t  by 01. F M  or r h .  
National Transpnruimn h f e t y  & ) a d  

Both Waral agencime study aircmR 
crash... 

Sbphanrca  aaid th4 F M  inspector 
told him Wedn*sd.f. crash prampud 
t h e  r i e n c y  to s 4 n d  t h a  a p e c i a l  
inv.atiaaton. 

T h r i a  men. Ampmite Harolb Cold. 
m i t h  and two pilou fmm Denver. were 

rnshmd M a r  Woody Cresk. 
killed Wrdnesday when their  Lrar j r t  Washington, DC, is 

concemed about the 
number of accidents in this 

'I go1 tha imptwaian hom thin F M  
insoactor t h a t  thin accident was tiia 
8triw tha t  bmk4 (ha csm& bwk? SI.- 
p h e n m  said. 

Tlwa hava born st Ieasl ai. tau1 acci- 
d r n u  in Pitkin County dunng th. last 15 
months - sine. Nor 29. 1969. Those 
accidrnta have killed 19 peopla. 

Two USAir pilou W ~ N  killed Iaat w r k  
when their  amail plan4 crashad while 
they wefa r i#huea ing  near  the  Snow- 
maam Ski Ana. 

Chnstaphar r i d  h. waa a100 told tho 
numb.  of craahea - not a n  indivrdual 
ov4nt- ha. pmmoud tho F M  01 NTSD 

~ - . . . - . . . .. . . . 
area." 

Torn Sk@" 
Pdtin Counry Sherrl's olres 

ta #end a special toam ta Aapen. Tha 
' invsstigalon appannrlywill  b. lookin( 
. a t  tha srnss a i  local crarhrr. ha said. 

Chnscnphar mid ho saw a plana a t  the 
airpon 'Thunday chat led him to b l i ave  

. . . . - .  _ .  , . r  
invtrt igaton may a h n d y  b. hem. But  
ha has no; received odieial word that a 
s p n a l  team u ham. ha a n d .  ' 

A spohraman for tho FM'a ngional 
ollirn in Seatlla said no "n u u  a t  tho 
A s p n  crash s i u  on Thunday,  but ha  
didn't know if OM wam headad to the  

.. 

. .. . . .i.:.. . are.. 

n e  public a f f a i n  onca lor the FM'a 
Wsshington. DC. o l k ~ t o u l d n ' t b e n a c h -  
ed by the Tim- Daily b.foN d pm 

*. '  . .. r; 

Thursday. . ... . 
The NTSB u n t  an i n v n t i p t u r  from 

Drnver Lo the A s p n  crash aiw Wodnes- 
day. The FAA haa uam u s i s n n i  wnh 
Iha investigation - whwh is aundard  
pmcedura. awrd inm (0 r iomy *poker- 
man D a w  Don.. . . - ..;, :-. --*- '., 

DulTgaid GoTeima a m k & I l  inwsti- 
pators with 8pUlal expama.. Ha emid 
rhsy a n  mom mmmm to tha NTSB than 
tho FAA. . . ... I 

! 
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ACCIDENT RATE ANALYSIS 

a :  ln trod uction 
I 

The objective of this study is to estimate the general aviation accident rate that 

would prevail at night if operating hour restrictions were removed a t  Pitkin County 

(Aspen) Airport. Currently, Aspen's airport is open to the public for air operations 

from 7:OO A.M. until 30 minutes after sunset. However, there are commercial Part 

121 operations using a privately-owned landing aid until as late as 11:OO P.M. These 

commercial operations must take place in accordance with Pi tkin County Ordinances 

89-3 and 90-12 which specify certain criteria which carriers must meet to take advan- 

tage of the curfew extension. 

. - 

I 

Because there is no experience with general aviation night operations a t  

Aspen, projecting accident rates resulting from such operations should be based on 

experience in similar circumstances. To define those circumstances, i t  is important to 

note that Aspen has been designated an AC121.445D "Special Airport" by the FAA. 

Under FAR Section 121.445, a pilot-in-command of a Part 121 operation must meet 

special qualifications in order to operate at a designated airport. These qualifications 

relate to familiarity with the special nature of the airports designated; the FAA classi- 

fied Asten as being characterized by "high terrain" requihng "special procedures." 

Twenty-nine other airports located in mountainous regions have also been designated 

under Section 121.445; the night accident experience a t  their airports is used to 

project the expected accident rate at Aspen. 

The analysis is based on reported accidents involving fixed-wing general avia- 

tion airplanes a t  towered airports and the numbers of general aviation operations at 

these airports over the years 1983 through 1988. To facilitate the analysis, two 

towered airport calegories are defined: 
. -  

1 

r l  Gr- A*-riates, Inc. 
Accident Rate Analysis, p. 1 - Night VFR Safety Study Report, Page 3-1 
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Other, non-mountain airports (526 airports); 

Part 121.445 mountain airports (30 airports); 

The mountain airports are identified in Table 1. 

The analysis addresses the following questions: 

o (1) Is the overall accident rate at mountain airports significantly higher 
than that at non-mountain airports? 

(2) Is the night accident rate at mountain airports significantly higher 
than the day rate at these airports? 

(3) What is the estimated night accident rate that would be experienced 
at Aspen if operating hour restrictions were removed? 

o 

o 

-- - 

7 

Summarv of Fi ndi n e2 

This analysis shows that: 

o (I) The accident rate at mountain air orts is significantly higher than 
that at non-mountain airports. The o g served rates are respectively 1.34 
and 0.79 accidents per 100,000 operations. (Note that all accident rates 
mentioned in this analysis are per 100,000 operations.) 

(2) The night accident rate at  mountain airports is 2.05 and is 
sigruficantly hi her (68 percent higher) than the day accident 
rate of 1.22 at t a ese airports. 

(3) The estimated night accident rate at Aspen if  operating hour restnc- 
tions are eliminated would be approximately 4.25. 

o 

o 

- Data 

The data for the analysis are: 

o Total eneral aviation airplane operations at towered airports in the 

Fixed-wing enerai aviation accidents over the same years identified by 

towered airports. 

years H 983 through 1988 as published by the FAA; 

the Nationa k Transportation Safety Board (NTSB) as having occurred at 
o 

The analysis excludes any general aviation accidents that occurred in areas not specif- 

ically identified by NTSB as having occurred at a towered airport. These data are 

summarized in Table 2 together with the corresponding accident rates; a complete 

listing of data used in the analysis is contained in Appendix' A-1. c 

.f 2 

:3 Gellman Research Associates. Inc 

I 
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Table 1 
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MOUNTAIX AIRPORTS WITH TOWERS 

LOCID City State 

ADQ 
ASE 
AVL 
AVP 
BGM 
BHM 
BTV 
BUR 
CRW 
ELM 
FLG 
HTS 
I TO 
INU 
LEB 
LI H 
LMT 
M DT 
MSO 
3GG 
3NT 
?PC 
’S P 
<NO 
{OA 
;AN 
;BA 
;TT 
WL 
IDZ 

i o d  ia k 
Aspen 
Ashqville 
Wilkes-Barre 
Bingham ton 
Birmingham 
Burlington 
Burbank 
Charleston 
El ni ira 
Flagstaff 
Huntington 
Hilo 
Juneau 
Lebanon 
Lihue 
Klamath Falls 
Harrisburg 
Missoula 
Ka hului 
Ontario 

Palm Springs 
Reno 
Roanoke 
San Diego 
Santa Barbara 
St. Thomas 
S. Lake Ta hoe 
Valdez 

Pago Pago 

AK 
co 
NC 
PA 

AL 
VT 
CA 
wv 
NY 
A 2  
WV 
HI 
AK 
NH 
HI 
OR 
PA 
MT 
HI 
CA 
Samoa 
CA 
NV 
VA 
CA 
CA 
VI 
CA 
AK 

- NY 

I 

i 
i 
i 
I 

! 

i 

! 

I 

I 

I 

I 

I 

i 
f 
i 
! 

I 

I 

Source: FAA Air Traffic Activity 1989 

\ 

G e h a n  Research Asloc. Inc. 
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VSIS of Mountain Versus Non-Mountain Flving 

Also shown in Table 2 is the calculated value of the Z statistic used to test the 

hypothesis that accident rates do not differ among non-mountain and mountain 

airports. Z is the relevant normally distributed statistic for testing the hypothesis that 

the two accidents rates are the same against a one sided alternative hypothesis and p 

is the probability of observing a value of z at least as large as the computed value if 

the accident rates are in fact identical. The probability of observing a Z-value as 

large as the one calculated, if the accident rates were the same for the two airport 

categories, is less than 0.0000003, and implies t h X  the accident rates differ substantial- 

ly among airport categories. 

Night and Dav Flving a t  Mountainous AirDorts 

Table 3 shows the number of accidents occurring at mountain airports during 

the Day and at Night respectively. Day is defined in terms of the Aspen Airport 

operating hours, which are from 0700 to 30 minutes after sunset. The closing hours 

in the middle of each month are shown in Table 4. On a n  annual basis, Aspen 

operations occur on average from 0700 to 1845. Night is the period from closing to 

0700. The allocation of total operations to Dav and Night was based on the distribu- 

tion of General Aviation traffic by hour of day as reported in the "General Aviation 

Pilot and Aircraft Survey" conducted by the FAA in 1985. The traffic distributions for 

towered airports are shown in Table 5. 

Analysis of the data in Table 3 indicates that the Night rate at mountain 

airports is 1.68 times greater than the Day accident rate and that the difference in 

rates is significant a t  the 99% level; that is, the probability that day and night acci- 

dent rates at mountain airports are the same is about 0.01. 

4 

Gellman Research Associates. Inc 

Accident Rate Analysis, p. 4 - Night VFR Sa& Study Report, Page 34 



Table 2 

EVENT 

OVERALL ACCIDENT RATES 
BY TYPE OF AIRPORT 

AIRPORT TYPE I 

MTN NONMTNI TOTAL 

z = 5.74 
p = 0.0000003 

I 

Table 3 

a 

a 

ACCIDENT RATES AT MOUNTAIN 
AIRPORTS BY TIME OF DAY 

I 

i 

2 = 2.32 
p = 0.010 

5 

Gellman Research Assoc. Inc. 
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TABLE 4 
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7 -  i 

1 
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CLOSING HOURS AT 
ASPEN AIRPORT 

MONTH CLOSING: - 
January 1738 
February 18'13 
March - _  1844 
April 1914 
bf ay 2043 
June 2105 
July 2103 
August 2033 ! 
September 1946 
October 1859 
November 1723 
December 1719 

b 

I 

I '  

/ 

/ .  
, .  

Gcllman Research Astoc. I=. ' t  
I w 

' 1  
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0800 - 0859 13.0 12.9 
900 - 095q 23.2 21.3 

33.0 28.5 
25.9 -- - 26 

Source: 

12.97 1 
22.66 i 
31.71 I 

25.93 

Table 5 

17.5 19.56 

SEASONALY ADJUSTED MEAN HOURLY GENERAL 
AVIATION OPERATIONS AT TOWERED AIRPORTS 

General Aviation Pilot and Aircraft Activitv Survey, 
Federal Aviation Administration, September 1985 

Estimated Day and Night Traffic Shares 

Total operations 0600-2100: 264.91 Est operations 2100-0599: 7% of 264.91 

Est total operations: 283.46 
Est flights 184-0700: 41 .% Percent of operations 1845 - 0700: 14.65 

55.35 

18.54 * 

Percent of operations 0700 - 1845: 

* In the same publication, FAA estimates that seven 
percent (7%) of operations occur between 2100 and 
0559. This same percentage was applied to mountain 
airports even though such late night operations are 
less frequent. As a consequence, the calculated night 
accident rate at mountain airports in probably 
conservative. 

. 

7 Gellman Research Assoc. Inc. 
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. .  DDllCahOn to Aspen 

The Day accident rate at the Aspen airport over the years 1983 through 1988 

was 253 accidents per 100,OOO operations (5 accidents in 197,247 operations). Experi- 

ence a t  other mountainous airports suggests that if operating hour restrictions were 

eliminated, the estimated general aviation accident rate at night at Aspen would be 

4.25 (253 times 1.68). 

Conclusion 
- _  

Based on experience at towered mountain airports subject to Part 121.445, the 

general aviation accident rate at Aspen Airport at night would be 68 percent higher 

than the rate during current operating hours. This conclusion is based on findings 

of statistically-significant differences in accident rates at  airports operating in similar 

circumstances. 

A 8 

(iellman Research &s ociatcl. Inc 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS A N D  OPERATIONS 
BY LOCID, TERRAIN A N D  TIME OF D A Y  

‘ABE 
AB1 
ABQ 
ABY 
ACK 
ACT 
ACY 
A D M  
ADS 
ADW 
A G C  
AGS 

1 

1 
1 
3 

1 
4 
1 

7 L, 

1 
1 
1 
1 

1 
1 
2 
1~ 

1 

. 120,295 1 
466,862 i 
451,922 
51 1,349 
290,89 
430,30 
286,92 
302,63 
92,49 

953,43 
137,li 
7 8 2 3  
219,18 

277,O 1 I 
98,351 

384,50: 
239,44 
240,831 
443,59: 

1 , 140,23. 
2,122,79 ‘ 

796,69! 
502,63; 

( 

43,36: 
552,65 
828,535 

758,OOC 
203,224 
284,194 
789,042 

154,-10, 

459,068 
643,119 
162,424 
865,854 
167,420 

1,292,643 
119,Iii 

2 2  17,2O 1 
581,137 j 

i 

‘AKN I ALN 
A L O  

A N C  
A N E  
APA 
A P C  
APF 
APG 
A P N  
ARB 
ARR 

A S H  
ATL 
ATW 
AUS 

AMA 

2 
1 
2 
1 
6 
1 
2 
I 

1 
6 
1, 
4 
2 
2 
4 
4 
3 
1 
2 

12 
3 

26 
4 
4 

1 
3 
9 
d. 

2 

1 
4 

2 
4 
1 
5 
1 
4 
3 

8 
2 

d 

i 

1 /  
j 

31 

I 

I NO N h i 0  UNTA IN MO U NTA IN [ L O C I D  I OPERS ; DAY N G T T O T A L  OPERS DAY NG’ I 214 ! 342,3671 - 
1 

I 

! 

I 

i 

1 

! 
i 

- I 

j 
I 

I 

I 

i i 

I 
i i 

I 
i 
I 
! 
i 

I 

197,237 

328,691 
241,699 

185,141 I 

5 

2 
1 

I 

1 
i 
I 

5 21 

rOTAL j 
I 

i 
7j 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS AND OPERATIONS 
BY LOCIO,'I'EK1<A1N AND TIME OF D A Y  

ICOE ' 

I cos 
I cou I CPR 

BIL 

453,637 i 
549,628 I 
209,ll I I 
294,856 I 

. 

BIS 
BJC 
BLI 
BMG 
BMI 
BNA 
BO1 
BOS 
B O W  
BPT 
BRO 
BTL 
BTR 

3UF 

BVI 
3VY 
3WI 
I A  E 
IAK 
:cR 

! CGF i CGI 
i CGX 
CHA 

CHO 
[CHD 

/CHS 
. CIC 

1 CKB 
I CLE 
CLL 

: CLT 
iCMH 

j CID 

472,882 ! 

861,843 I 
292,583 I 
197,283 I 
334,148 i 
650,959 
491,217 
281,062 
328,992 
253,890 I 

192,946 i 
690,642 : 

298,913 i 
566,338 ! 
790,377 
425,422 I 
442,839 
505,097 

1,348,212 
1,383,662 

4393451 186,136 

289,682 i 

297,985 i 

I 

229 , 882 
262,136 
247,910 
371,071 
274,004 

41 1,335 
522,843 1 
~-1,564 i 

1 

10 
4 
8 
3 
6 
1 
6 
7 
7 

? 
d 

- 
1 
2 

1 

? - 
5 
5 - 
3 

11 
3 
1 
1 
1 
3 

4 
7 
1 
2 
I 
1 
4 
5 

4 
17 

1 
b 
1 
3 

" 
1 

BHM I 

I 

738,668 1 
j 
, 

192,526 

817,476 

6 -li 
i 

I 
! 

! 

I 
I 
i 1 
! 
! 

I 

4 l !  
I 

8 L . !  

! 

I 

I 
7 1  

I 

i 

I 

1 

I 
i 
I 
I 

I 
I 

I 

10 

5 

10 

I 

I 
I 
I 

I 
I 
I 
i 
I 
I 

j 
I 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS A N D  OPERATIONS 
BY LOCID, TERRAIN AND TIME OF DAY 

SRE 
X G  
X P  
XQ 

5311792 ! 
688,862 I 
359,378 I 

1,103,594 

SSG 287,596 
ZVG 192,690 I 
:XI 417,398 

3AB 1,111,116 
3AL 878,621 ! 
JAY I 305,3671 
3BQ I 278,6391 
DCA 476,433 I 
DEC 358,867 : 
DEN 335,719 
DET 783,362 I 
DFW 136,7861 
DHN I 260,131; 
DLH 148,634 
DPA , 1,202,271 
DSM 1 599,568 
DTW i 381,612 
DVT I 1,400,290 
DWH 951,226 

ZYS 277,092 

DXR 
EDF 
EKh4 

ELP 
EMT 
ENA 
ERI 
ESF 
EVV 
EWB 
EYW 
FA1 
FAR 

733,200 
48,813 
233,418 I 

785,934 I 
1,119,853 1 
205,803 I 
299,924 I 
167,507 I 
365,169 I 
503,887 
254,236 I 
527,3S4 I 

! 

372,921 j 
FAT I 821,6531 
FAY ' 245,0361 
FBG ' 01 
FCM 1 1,085,854! 
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DISTIUBUTlON O F  GENERAL AVIATION ACCIDENTS AND OPERATIONS 
BY LOCID, TERRAIN AND TIME OF DAY 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS AND OPERATIONS 
BY LOCID, TERRAIN AND TIME OF DAY 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS AND OPERATIONS 
BY LOCID, TERRAIN AND TIME OF DAY 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS AND OPERATIONS 
BY LOCID, TERRAIN AND TIME OF DAY 
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DISTRIBUTION OF GENERAL AVIATON ACCIDENTS AND OPERATIONS 
BY LOCID, TERRAIN A N D  'I'IME OF DAY 
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DISTRIBUTION OF GENERAL AVIATION ACCIDENTS AND OPERAnONS 
BY LOCJD, TERRAIN AND TJME OF DAY 

1 IXK 233,124 
1 TYR 387,859 
2 TYS 485,243 
1 UCA 308,162 

UES 421,385 2 
UGN 872,965 5 
VGT 710,376 7 

3 VLD 243,964 
VNY 2,968,457 15 
VRB I 1,000,449 9 

1 WDG 277,828 
8 WHP 832,639 

WJF 645,707 5 
W R B  n 1 " 1 

691,214 2 

501,058 3 

YIP 

YNG 
YKM 353,683 3 

YUM 333,255 

2 

2 
1 

1 

1 
3 
2 
1 
2 
1 

2 

11 

2 3l I 

I 
1 202,76 

Acciht Rate Analysis, p. 19 - Night VFR safety Study Report, Page 3-19 



. . . . . . . . .  .':I, . 9.7 8'; . * . .  . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . .  , . '. . . . . . . .  - . . . . . . .  . . . . . . . . . . .  ._,-.*..-... .. .._.. . -_ . _  ... ._ .- .. . . . . . .  
. . . . . . . . .  - - -. .. - -. - . . . . . . . . . . . . . . . .  . .- . 

f)NIA,?d NIV.LMlOI4 dO SXSIX 
3H.L CINV LL'LIOdL'LIIV N3dSV 

0 0 3  LXVd 



- .  I 

I 

! 

I '  

_-- 

a 

4.00 
ASPEN AIRPORT AND THE 

RISKS OF MOUNTAIN FLYING 

MARGARET W. LAMB, J.D. 
SUSAN P. BAKER, M.P.H. 

SUNSHINE AVIATION SAFETY STUDIES 
QUESTA, NEW MEXICO 87556-0650 

OCTOBER 1991 

? 

d 
Aspen Airport And the 
Risks OfMountain Flying 

c 1 
- Night VFR Safety Study Rcport, Page 4-0 

. .  



ASPEN AIRPORT AND THE RISKS OF MOUNTAIN FLYING 

. 

P 

1 

l" 
Ow recent study of crashes in the Colorado Rockies (1.4) was the first 

epidemiologic examination of this serious problem. The research entailed careful 
analysis of NTSB records of 230 crashes. We also flew Lamb's Navion over the passes, 
above many of the crash sites and into Aspen's airport. Wearing crash helmets against 

. the unpredictable sudden downdrafts, equipped with emergency survival gear that could 
keep us alive for several weeks, we picked routes and altitudes that would allow us to 
coast miles to a safe landing in the event of an engine failure. 

Because of ignorance or overconfidence, few pilots take such precautions. Too 
. many ended up as statistics in our study, taking with them passengers whose lives had 

been placed in their hands. 

To our great concern, it has now been suggested that Aspen's Sardy Airport be 
opened to general aviation at night. In addition to providing a copy of our study, we 
present the following overview of mountain flying and of b'asic injury prevention 
strategies, in support of arguments against allowing nighttime general aviation flights to 
or from Sardy. 

General aviation (private flying) is a hazardous form of travel. The death rate per 
million person-miles for people in private planes is more than 6 times as high as for 
people traveling by private car (8 versus 1.2) (2). The likelihood of a fatal crash per 
100,000 departures is 11 times as high for general aviation as for scheduled commuters 
and 43 times the rate for airlines (Table 1). Of all deaths in civilian aircraft, 81% are in 
general aviation. 

Table 1. FATAL ACCIDENTS PER 100,000 DEPARTURES, 1985-1989, U.S. 

GENERAL AVIATION 2.15 

COMMUTERS, SCHEDULED 0.19 

AIRLINES, SCHEDULED 0.05 

Source: NTSB, Annual Report to Congress, plus estimate that a general aviation flight k 
1.4 hours, based on FAA's General Aviation Activity and Avionics Survey for 1989. 
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In mountainous areas, the risks to the public traveling by general aviation are even 
@Utet than elsewhere. A review of all aircraft crashes in Colorado from 1982-1986 
revealed that mountainous terrain was a factor in 30% of the fatal crashes compared 
with 7 percent of the nonfatal crashes (5). In addition to the mountains themselves, 
unpredictable weather, confusing terrain, and the effects of altitude on the pilot and on 
aircraft performance contribute to potentially lethal situations - which are then 
compounded by the absence of level areas for emergency landings and the extreme 
dif6culty of search and rescue operations. 

I 

As a result, the Rocky Mountain states and Alaska have the highest aviation death 
rates in the nation (Figure 1). For Colorado residents, the death rate is more than twice 
the national average: 1.4 versus 0.6 per 100,OOO population (2). 

. .  Colorado is unique in having 54 mountains of 14,000 feet or higher, and Aspen is 
located near the middle of these peaks. It is the only airport in the United States where 
Virtually all approaches require a pilot to fly for 50 to 100 miles above high mountains, 
most of them 10,OOO feet or higher. During the 24 year period from 1964-1987, 88 
crashes (more than three per year) within 50 nm of Aspen were of planes flying to or 
from the Aspen airport, not merely traversing the area. Of the 88 crashes, 27 were fatal 
and 87 lives were lost. 

NIGHT FL YING N EAR ASPEN 

Colorado mountain flying is fraught with perils. Violent atmospheric conditions 
challenge pilots threading their way across the peaks. Vision -- including the pilot’s 
perception of aircraft position and attitude relative to terrain -- is the surest safety factor. 
And in a mechanical emergency, being able to see a landing spot amid the sea of peaks 
is vital. 

Human vision is not good at night and the effects of hypoxia make night vision 
worse. Night vision deteriorates at altitudes as low as 5,000 [eet. For optimum 
protection the FAA recommends that pilots use supplemental oxygen (a rare commodity 
in general aviation aircraft) above 10,000 feet during daytime and above 5,000 feet at 
night (Airman’s Information Manual, Para. 601, “Effects of Altitude”). 

Furthermore, when crashes occur at night, they are 2 1/2 times as likely to be fatal 
as crashes during daytime hours (Table 2). 

Sunshine Aviation Safety Studies 2 
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TABLE 2: PERCENT OF GENERAL AVIATION CRASHES THAT ARE FATAL AT 
NIGHT COMPARED TO DAYTIME; U.S. 198301987, FIXED WING AIRPLANES 

TIME 

1900-0669 0700-1859 

NUMBER OF FATAL CRASHES 853 149 1 
TOTAL NUMBER OF CRASHES 2337 10309 
PERCENT FATAL 36% 14% 

Source: Unpublished analysis by S.P. Baker of NTSB data tapes for 1983-1987 

Except in full moonlight, at night the pilot has  no outside image of the terrain. It is 
eerie and ofttimes frightening to navigate in the blackness among mountains, too low to 
be in range of VORs, trying to use pilotage and memory and imagination to avQid giant 
rocky peaks and ridges in the flight path. One of the authors (Lamb) nearly twenty years 
ago was snatched by a 3500-fpm downdraft, at night, near one of Colorado’s highest 
peaks, and in daytime has since encountered many downdrafts approaching this 
magnitude. In Colorado’s turbulent skies, it can be a nightmare to fly across mountain 
ranges in the pitch black darkness, fighting downdrafts, scrambling to maintain altitude at 
best angle of climb airspeed and full power, with no place to go if the engine fails. 

The proposal to open Aspen for night VFR would permit access by single engine 
aircraft, which our study indicated have special problems in the mountains. Trying to 
land, VFR, at night in Aspen would involve hurtling down into a black hole punctuated 
by the small blaze of lights of the town and faint beams of headlights moving along 
nearby roads. Avoiding vertigo and controlling necessary high rates of descent take 
experience and mental discipline. Many of Aspen’s visitors have never needed the 
qualities necessary for night mountain flying. A night pleasure flight to Aspen is not an 
appropriate learning opportunity. 

Relative to day VFR, in a publication issued by the FAA in 1976, the only VFR 
recommended arrival and departure route was through the Roaring Fork River Valley, 
via Carbondale (Figure 2) (3). Although the Red Table VOR and Aspen radar have 
since been installed, the terrain and vagaries of weather have not changed since then, yet 
airplanes now pour in and out of Aspen from all directions -- and three per year don’t 
make it. 

3 . .  
. .  
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A VFR private pilot, who may carry passengers, can legally fly in the vicinity of 
Aspen with a 1,OOO foot ceiling and three miles visibility. 

In contrast, instrument-rated pilots, entering the Aspen area on the instrument flight 
plan Roaring Fork Visual Approach, are restricted to a 6,OOO-foot ceiling and ten miles 
visibility. Isn’t there some message in this fact? Here are advanced aviators, utdizing 
sophisticated equipment, under radar guidance from Air Traffic Control, and their 
minimums are three to six times as stringent. And these are daylight procedures. Is it 
.rational to make available a dangerous nighttime mountain environment for all grades of 
passenger-carrying pilot, from airline captains to private pilots? Yet this is what is 
proposed by opening Sardy Field to general aviation VFR and IFR night operations. 

SOME COMMENTS ABOUT VFR APP ROACHES ImO ASPEN 
. .. , 

The least hazardous route to Aspen is up the Roaring Fork Valley, whose floor near 
Glenwood Springs is about 6,000 feet above sea level. The valley rises gradually to 
Aspen’s elevation. There are good emergency landing sites along the way. Approaching 
Sardy Field from any other direction, pilots must make precipitous descents at rates 
calculated from 800 fpm to 1500 fpm or more. Many experts consider such descent rates 
unstabilized, and in less rugged parts of the country such steep profiles would never be 
planned or used. 

Trying to stay ahead of an unusually high descent rate and keep the engine from 
shock cooling, while looking for traffic, is hard enough in the daytime when one can see 
what is out there. At night, with loss df visual references, the average pilot will be at 
severe risk. 

Night departures pose additional problems. Even the easiest climb profile northwest 
along the darkness of the Roaring Fork Valley requires avoiding unseen hills. Other 
than turboprops and jets, few general aviation aircraft sport the climb rate necessary to 
clear, without circling, the massive peaks embracing Aspen to the northeast, east, and 
south. 

Imagine a pilot exhilarated by Aspen area skiing and self-confident after meeting the 
challenges of landing at Sardy Airport. How easy to yield to the temptation to ski until 
the lifts close, grab a quick dinner, and take off in darkness in order to meet the next 
morning’s business deadlines. Compounding the hazards of nighttime navigation in the 
mountains, his exuberance may mask judgment-clouding fatigue. 

Night flying in this environment is, for all practical purposes, instrument flying; and 
the non-instrument-rated aviator, legally traversing mountains VFR in the dark, will find 
his or her skills harshly tested. 
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During hours of darkness when the tower is open, Aspen Approach presumably 
could provide radar advisories to VFR traffic, workload permitting. But does the FAA 
want to undertake the risk of navigating for the pilot when the pilot, flying along in 
mountain blackness, cannot see the hazards for himself? 

"You be careful!" and "Use good judgment!" are ineffective prevention measures. 
. NTSB records give ample evidence that experience and local familiarity do not protect 

pilots and their passengers from the hazards of mountain terrain. Of the pilots who 
crashed within 50 nm of Aspen, the majority had more than lo00 hours of flight the,  
almost 60% were Colorado residents, and 17% were instructors. One instructor was 
teaching an AOPA-sponsored mountain flying course at the time of his fatal crash. . _. .( 

. A new study of work-related aviation deaths in Colorado found that 93% of the non- 
military personnel were in general aviation aircraft and most of the pilots had extensive 
experience. One general aviation pilot, a western Colorado dentist who often flew his 
dental crew to work in a remote location, took off to return home after a day's work and 
flew into a cloud-obscured mountain, killing himself and 4 employees (5). Although he 
was a pilot with more than 2,200 hours, there was no record that he received a weather 
briefing or filed a flight plan. Thus, even experienced pilots cannot always be relied 
upon to use sufficiently good judgement. 

Airplane crashes do not occur at random. In illustration, rates are higher at night 
and in mountainous areas, and certain types of aircraft are especially likely to be 
involved in specific types of crashes. The fact that airplane crashes are not random 
implies that much can be done to prevent them, often by reducing exposure to specific 
high-risk situations. 

In recent years, research in virtually all types of transportation crashes and other 
accidents has made it clear that because of human fallibility, injuries and deaths are 
bound to occur if we have to rely on the expertise, cooperation, and eternal vigilance of 
everyone at risk of injury. Effective prevention of accidents and injuries entails measures 
that minimize the opportunities for disaster. This is reflected in many examples of 
effective prevention measures, including: 

- - - 
- 

requiring nighttime currency for pilots carrying passengers 
requiring instrument ratings before pilots may fly in clouds 
restricting some categories of tractor-trailers to the types of roads that can 
accommodate them most safely 
closing ski slopes at times of greatest danger from avalanches. 

These strategies exemplify reasonable regulations that effectively protect the public. 
In contrast, warning signs, high school driver training courses, and many similar 
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educational approaches have been shown to have little or no effect - especially on the 
people who are most likely to place themselves and others at risk Tragically, the 
individuals who are least susceptible to wanrings often exhibit a constellation of 
hazardous behaviors. For example, the drivers who are least likely to wear seat belts are 
those who have been drinking or are following other vehicles too closely, running red 
lights, or otherwise driving foolishly - and therefore most apt to crash and to need the 
seat belts. 

:- Our review of crashes in the Aspen area, as well as a great deal of scientific 
research in injury prevention, suggests that many pilots cannot be relied upon to protect 
themselves and their passengers by avoiding flights that are beyond their competence or 
the capabilities of their aircraft. Many FARs reflect this fact. For example, the FAA 
has designated more than 60 airports as requiring speiiid qualifications of Part 121 
pilots, typically because of mountainous terrain. These "special" airports are discussed 
elsewhere. Of particular relevance to this report is the fact that Aspen, in the eyes of 
many pilots, is unique among all towered airports in the degree to which it challenges 
pilots. If this is true in the daytime, then surely the public should not be placed in 
jeopardy by allowing nighttime operations. 
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flight instructor with advanced and instrument ground instructor certificates. She took 

Lawyer Margaret W. Lamb is an instrument-rated commercial pilot and instrument 

two sabbaticals from her legal career to work full-time as an air taxi pilot. Self-taught in 
meteorology, Margaret Lamb has for twenty years studied and photographed Colorado 
mountain flying and weather. She has authored more than forty articles related to 
aviation safety. 

Susan P. Baker is an internationally recognized epidemiologist who founded the 
Johns Hopkins Injury Prevention Center. After many years of work in highway safety, 
she obtained a pilot's license and now foai&es her efforts on aviation safety, studying 
mountain flying,' pilot fatigue, aviation occupational-injuries, and human factors in Part 
135 crashes. Author of the Injury Fact Book, she has written scores of articles as well as 
many textbook chapters. Professor Baker holds joint appointments at The Johns 
H o p h  Medical Institutions in Health Policy and Management, Pediatrics, 
Environmental Health Sciences, and Emergency Medicine. 
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FIGURE 2. TERMINAL AREA GRAPHIC NOTICE, ASPEN, COLORADO, ASPEN, 
PITKIN COMPANY 

(DEPARTMENT OF TRANSPORTATION (1976). FLYING TO ASPEN? DENVER 
CENTER: FA4 ROCKY MOUNTAIN REGION, DENVER FSS) 
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\!iEngir~ ._ Dies Myskriously; Neighbor Cia Incident As Reason To Keep Night Curfew On Private A d  
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Thc plane umc down about one-tenth 
of J mile fmm h e  ncarcst houw at Ihc 

W / J  Ranch. uhich.is loc3ied about f ive  
miles west of downtown A s p .  
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"I guarantee you, if this 
had happened at night, 
he (the pilot) would be 
dead as well as maybe 
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houses." 
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FIGURE 1. 
100,000 POPULATION, 1980-1986 

DEATH RATES FROM AIRCRAFT CRASHES BY STATE, PER 

(BAKER, S . P . ,  ET AL.  THE I N J U R Y  FACT BOOK, 2ND EDITION (1991).  
NEW YORK, NEW YORK: OXFORD UNIVERSITY PRESS)  

J 
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Hazards of Mountain -- Flying: - Crashes in the 
Colorado Rockies 

I l A r c r  SI'. I.rria LIW. Ilritarrls tfmmnmimjlrinr: crashes in the 
C h m d n  NISI  Airs. Aviid SP:KC Enviriin. Llcd. 191% m53l4. 

melreen 1964 and 19a7.233 mlrplonoscroshed wllhln S 0 n - r  
l l c m l  mllos 01 Ispcn. CO; PO?& we,. monorol rvlot lon croahes. A 
tolol 01 201 people dled mnd 69 wore sorlmusly Inlured. I h o  so- 
clotml cost ororaged mmre l h m n  S4 mllllon onnuolly. M m s l  pllola 
worm orporlencod ond tnony wmro Illmh? Inslructors, but 44% 
had IIown 101s thon 100 hours lA tho iypo el plane In whlch Ihoy 
rrorhed. forty-ono percent 01 the pllotr wore out-ol-$tolo m s l -  
dmnlr. Crmshei In lhe study orem worm mor. IIholy io bo I o t d  
i h m n  In iho res1 el Colorrdo. Alrpknos wllh throo or lour mcau- 
ponla ond low-pmwored lour-aemtor olrcroli worm over-rep 
resented mmong crashes Involving fmllure IO mutcllmb rlslng ter- 
roln. In a subset of crasher eramlncd lor restraint use. SO?& of 
1110 l s m n l  aeoi orcupanis urlng only lop bells wero hllled. corn- 
pmred l o  t 3 ? i  01 iI,.r~ r h m  olrm w u o  shoulder restralnls. Pro- 
ventlvm reaonwn.ndmtlons Includo shoulder restrolnt use r n d  
betier tralnlnp In mmunlmln llylnm, with Inconlives provided by 
tho fAA and Insurance componles. 

\Ye drdhnrr  r h i i  U I I I ,  Ir io W. N. Loivlurr 11. 1I.D.. a pioneer in 
umiipure rnrclirinr n h n  prrirhrd in u rrulh in thr 

Cdortid,i R d i r s .  

IRPI.ANIz CRASllES arc l l ic eighth Icnding C:IIISC A oC 1;ii:iI iiiiiiiwii1itiii:iI i i i j i try iii ~ l i c  Uiiitctl Sl;ilcs 
121. I t r  llic tlcc;itlc l io i t i  197h lo IWS. l5,3fit) hiiicrir:ii is 
lost tlieiI lives iii &lrkiiic ci;rslics. Otily 8% of tliose 
ki l led wcrc on air  ciirriers or schediiled coinnii i lcr 
flights: 8tEh of tlic dc:iilis i i ivolved general aviation tpri- 
vale aircnf t .  ii iclii i l i i ig pl;incs owncd by priviitc coiiip:~- 
nies) and 12% itivolvcd ~i~~scl~ctltt lcd ;iir h a i  operalions 
(19). 

In the nioi1nt;iiti statcs. aviation tlcalh r a m  arc at 
leas1 lwicc the rille Tor llic l l i t i ted States as i~ whole (2). 
To hetier iii~tlerslitmJ tlic size and n:itiirc 0 1  tlic problem, 
we revicwed a Zd-ycar scrics ol' crashes in a nioiinkiin- 
ous area wlicrc news rcpwts  siiggcsrcd that a large nuiii- 
bcr of crashes had occurred in recent years ( 5 ) .  The 

sclcctctl area surroiinds Aspen. CO and includes the 
I.cadvillc a i r p r t  19.927 ft ahovc sea level. the highest 
piili l ic i i i tpt i i t  ill llic Ili i i lecl SlnlccJ ;tiid niiic olhcr piihlic 
airlitirts. A 7ll-iiii scclioii of tlie (.'oiitiiiciil;il Div ide 
crinscs the area; tti;ijor gclicr;il aviatior, routes include 
Indclxiit lcncc I'nss. ;it 12.1W-l 11. and Monarch Pass. at 
I I .3  I 2  ti-far Iiiglicr lhnn inost commonly used moun- 
tain ixisrcs in otlicr SI;IICS. 

LlEIIIOI~S 
Tl ic N;ilii)ti:il '1'r:insporlntion S;ifcty t h i r d  (NTSB). . 

w l i i c l i  ccillccts d;i~:i OII ;dl civili:w ;t i l  p h i c  CI:I~ICS iii I l ic  
l l i i i l c i l  SI;IICS. I i \ tci l  ~ l i c  1tic;iIiiiiis (11 ci;islies i n  Uolcir;i-, 
do lrclwccii  I'HIJ ;iiitl I W 7 .  W c  itleiililiccl a l l  c~:islies 
witt i in ii r;itliiis of 50 ii;iiilic;il iiiiles (Y3 kni) of Aspen, 
W. using llic I k n v c r  Sccliijnal Acron;iiitical Chart 
( 16). 'I Iic NI'SH siipplicd D hricf report for each with 
iiiforni:ii ion on pl;!cc. d:ile. tinic. characteristics of nir- 
cr:iit, piltpt, :iiitl ciiciiiiisI:inccs. as wcll as niiinhcr of 
occiip;iii~s aiiil wlictlicr 111cy wcre kil lcd or iiijiirccl. De- 
~;iilcd wi i l t c i i  rcptii I S  t i l  N'I'SH iiivcslig;ilioiis provided 
k i i ; t  on slioultlcr rcr1r;iinl use ;iiid nlculiol for the sitb- 
gi i i i i~ i  ul' 12 v;iscs SIIICC 11)79 i t i  which pilols crnshcd in 
nioiiiitaiii Iciri i i i t  i i i idcr visii;il contlitiims. N'ISII corn- 
pii icr t;ipcs fur 1yn3-M providcd data on pilots' place or 
rrsitlciicc iiiiil txciip;ilion. 

( ' i t i i t1 i : i i iwi i  ilat:i \vcic olit;iinctl Troll1 N'I'SII IiipcS Cnr 
othcr ci;i4icr i t t  ('tiliii;iilo, 1111tii J:eileriil Avi;itit)ii Ad- 
iiiiiiis1i;iIioii I Ft\A) Iiiiblic;itioiis lt)r trcitcls iii avialion 
activity 16). and l'ruiii N'I'SI) national data on general 
aviation crashes (111). 

R ESUl .TS 
A lotal of 202 people were killed and 69 s c r b r l y  

iniurcd' in the 232 airplanes that crashed in the study 
area bcrwccn IY64 and IY87. 'fliirty percent of the 
crashcs were fatal to one or more occupants. Crasher 

. .  . .  
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were more likely to be fatal in the study area than else- 
where in Colondo: for the pcriod IY83-H6. 32% wcrc 
fatal in the study area versus 195% in the rest of Colorado 
(X' = 3.3. p = 0.07). 

The majority of the flights (5%) were personal flights 
(Table I). Only two aircraft were scheduled commuters: 
both made hard landings-in one instance. the pilot had 
not lowered the landing gear. On-demand air taxis w e n  
involved in 17 crashes, killing 37% of their occupants. 
Business or corporate airplanes were involved in 42 
crashes and 32% of their occupants were killed. 

Categories of Crashes 

We divided the crashes into nine groups, based on the 
circumstances and major contributing factors. 

1.  Mountuin terrain: Of the 57 airplanes in this cate- 
gory. 37 were unable to outclimb rising terrain and the 
pilots could not successfully turn back; 9 struck terrain 
while flying level or descending under conditions in 
which the pilot was not accurately aware of location: 5 
wen  snared by windshears and unexpected downdrafts 
on the windward side of a ridge (mountain drainage 
winds): and 6 were caught in Ice side downdrafts or 
rotors under mountain wave conditions. 

2. VFR into IMC-Jlight into iitsrrument meteorolog- 
ical conditions (IMC) from weather in which risital 
flight rules (VFR)  applied: These 24 flights also ended 
when the airplanes struck mountain terrain. but unlike 
the crashes in the first group. they took place under 
conditions of greatly reduced or zero visibility in clouds 
or precipitation. 

3. High winds. c~rosswinds, or trirhirl~vtce at the a i r -  
port: Placed in this category were three pilot-loss- 
of-control crashes in surface winds greater than 30 
knots or in moderate to severe turbulence close to the 
ground. 

4. Airport condition.s: The 45 crashes in this category 
(46 airplanes) involved one or more of the following: 
water. snow. slush. ice, or asphalt chips on the runway: 
pavement holes or soft runways: deer on the runway: 
fences. rocks. dirtbanks. snowbanks or ditches near the 
runway: tailwinds at airports with runways used for op- 
posite-direction takeoff and landing: and sloping run- 
ways or those of non-standard width. 

5.  Ice or Jiost on the uirJiuiiie: This is a condition 

T A B L E  1. PURPOSE OF FLIGHT BY N U M B E R  OF 
OCCUPANTS A N D  DEATHS.  

Purpose Flights 

'Personal Flights I36 
'BusinessCorporatc 42 
Air Taxi I 7  
'Instruction 16 
*Student Solo 6 
Ferry 4 
Scheduled Commuter 2 
'Other' 9 
T O T A L  232 

Occupants 

415 
131 
76 
43 
6 
7 

47 
20 

745 

TI& are con$idered **general aviation . * a  .. Includes search and rescue. ngricullurd spraving. aerial survev. 
airplane test nighi. air show. and one stolen airplane in which all 8 
occupants were killed. 

e- 

LAMB 

which causes reduction of lift: seven pilots departed 
without rcnioving aiifratnc icc or frost. 

6. Improprr  operution of the powerplant: Ten 
crashes involved incorrect adjustment of the mixture 
control: using the wrong weight oil; running out of gas; 
or fuel starvation because the fuel lank selector valve 
was in the wrong position. 

7. Improper operation of the flight controls (rudder. 
ailerons. elevator. and Jlups): Fifty crashes included 
pilot loss of control on takeoff (thirteen). landing (thirty- 
six), or in flight tone). This category differentiates be- 
tween airport objective conditions (Category 4). and im- 
proper piloting techniques resulting in stalls, ground 
loops. gear-up landings. hard landings, and runway un- 
dershoots and overshoots. 

8. Mechanical failitre: There were 21 crashes caused 
by malfunctions such as propeller blade separation. 

~ ~- thIottle control arm separation. engine failures and 
fires. power losses. electrical and brake failures. loose 
magneto parts. lint in the fuel selector valve, sugar in an 
auxiliary tank. eroded fuel pump liner. nose gear collar 
failure. loose seat screws. and tire tread separation. 

9. Miscellmeotts: A further 13 crashes (14 aircraft) 
involved wirc strikes. acrobatics. precautionary land- 
ings to avoid IMC. a low pass. or a midair collision. 

Density Altitude 

Many crashes occurred at density altitudes of 13.000 
to 15.000 feet. Density altitude was a factor in most 
categories of crashes and was not isolated as a single 
cause. Decreased aircraft performance was influential 
in takeoff and dcpirlurc incidents and in crashes involv- 
ing failure to outclimb rising terrain: 309% of crashes in 
the latter category occurred in July when density alti- 
tude is often very high. I n  contrast. only I I %  of other 
crashcs occurred in July (p  < 0.01) (Fig. I). For all 
catcgories conibincd. thc I;irpcst number of crashes OC- 
currcd in J u l y  and the sccond largest in March. 

l ~ ~ o l i l ~ t i l  i l l  We0 lit t.1 

Mountain weather was a fiictor in all categories of 
crashes: atmospheric phenomena. including mountain 
waves. downdrafts. rotors. vallcy and drainage winds. 
whiteout. icing, insirirrncn~ conditions. thunderstorms. 
lightning. windshears. turbulence, gusty winds, cross- 
winds or tailwinds upon landing. and density altitude 
(and combinations of these) were documented in 113 
cases (4yCk). 

Occttpants 

All the aircraft involved had a total of 745 occupants. 
of whom 27% were killed. Three-fourths of all deaths 
occurred in crashes related to mountain terrain or IMC. 
in which 47% and 83%. respectively. of the occupants 
were killed (Table 11). No deaths were related to equip- 
ment malfunction or airport conditions. 

The median number of occupants was 2. I for all air- 
planes. Aircraft that were unable to outclimb rising ter- 
rain had more occupants (median = 2.6). reflecting the 
importance of the weight of occupants in determining 
crash likclihood in mountainous areas. The percentage 
of crashes involving inability to outclimb rising terrain 

532 A\"twn. Spurr. and Emrronnimrcrl Alrdirrnr Jtmr. I089 
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increased from 6% for airplanes with one occupant to 
30% of those with four occupants (Fig. 2). Also over- 
represented in this group of crashes were relatively low- 
powered four-seaters (d 180 horsepower). which com- 
prised 49% of airplanes unable to outclimb terrain. but 
only 14% of airplanes in other catcgories (X' = 24. p < 
.00 I). 

Pilots 

The median age of the pilots was 37 years. with a 
range of 19 to 73 years. The majority (St%) had more 
than I ,000 hours of total flight time and only 9% had less 
than 100 hours. Forty-six percent had an airline trans- 
port firense and/or a commercial license. Only 5% were 
student pilots flying without an instructor. Of the pilots- 
in-command 37 (17%) were instructors: 1 was teaching 
a mountain flying course when he crashed. 

Many pilots had little experience in rhe type of air- 
plane flown at the time of the crash (Fig. 3): 16% had 
less than 20 hours in type and 44% had less than 100 
hours. Pilots with air transport ratings were as likely to 
have low time in type as other pilots. 

Place of residence was available from NTSB com- 
puter tapes for crashes during 1983-1986: IS of the 37 
pilots (41%) who crashed in the study area during that 
period did not livc in Color;tdo. Ofthocc 15. I c;tmc liom 
a nearby mountain state; the rest were "tlatlundcrs." In 
other parts of Colorado. only 25% of p i l p  involved in 
crashes were out-of-state residents (X- = 3.9. p c 
0.05). 

. .  

O N 0  
Wg. 1. Coreon# of rrmrhos by 

month of tho yoor oad rlreum- 
SlOM... 

. -  

The pilot's occupation was known for 28 of the 37 
cases during 1983-1986. Eleven were businessmen, 9 
were professional pilots, 3 were physicians, and 5 had 
other occupations. 

litne Trends 
The numbers of crashes in successive 6-year periods 

showed no consistent trend. However, the percent of 
crashes that were fatal increased from 19% in 1964-69 to 
37% in 1982-87 (Table 111). General aviation operations 
(landings and departures) at Aspen increased from 
14.000 in 1970 to a high of 40,000 in 1980.and then de- 
clined: there were 32.000 operations in 1986. A compa- 
rable decline in deaths did not occur. The increase in the 
percent fatal may have been due to a decrease in report- 
ing of non-fatal crashes. since virtually all fatal crashes 
are reported. 

Siibgroirp Resirlrs 
Between 1979 and 1987. 22 airplanes crashed in 

mountain terrain under conditions of good visibility and 
without known malfunctions (Category I ) .  Detailed re- 
ports were obtained for thcse 21 crashes. 

Resrminrs: Investigators reported that all 44 front 
seat occupants in the subgroup were wearing lap belts 
;mil that 23 ;tlso wore shotililcr rcstritints: 14 wcrc not 
using shoulder restraints (6 by choice and 8 because 
they were not available) and usage was unknown for 7 
occupants. Fatality rates were 13% (31231 for those 
wearing shoulder restraints versus 50% (7114) for those 

TABLE I I .  DEATHS A N D  SERIOUS INJURIES BY CATEGORY OF CRASH. 

Category 

Mountain ternin 
VFR into IMC 
Winds ai airporr 
Airpoa conditions 
Ice on airhmc 
Powerplani operation 
Flight cunirol opcraiiun 
Mechanical failure 
Miscellaneous 
TOTAL 

Airplanes 

57 
24 

3 
56 

7 
IO 
50 
21 
I 4  

232 

Occupants 

188 
72 
6 

143 
? I  
28 
I69 
63 
45 

745 

Deaths 
injuries NU. % 

!? 91 4U% 
4 flu ~ 3 %  
0 I 1 7 0  
6 0 m 

12 6 19% 
4 4 I 4 0  

10 I 3  U% 
I 0 vi 
n 27 Nyic 

h9 202 27% 

AI itrriun. Spa1 r .  nnd Em rronmrntul Medirmr Jiinr. 15'89 533 
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who did not use them (Table 1V). Almost half ( I  1/23) of 
the restrained occupants had no reported injury, com- 
pared with all 14 of the unrestrained. 

Five of the seven unrestrained front Seat occupants 
who survived were known to have sustained facial lac- 
erations in addition to their other injuries. Among the 
restrained occupants who escaped without injury were 
two whose airplane was demolished. 

Alcohol: Toxicological reports were available for nine 
of the ten pilots who died. Eight were negative for al- 
cohol and other drugs. The ninth. an instructor in moun- 
tain flying, had a blood alcohol concentration (BAC) of 
0.15% and his student pilot had a BAC of 0.07% when 
they encountered high winds and flew into a 30' slope 
on a clear morning. This result is similar to other studies 
showing that roughly one-tenth of all fatally injured pi- 
lots were intoxicated (20). 

DISCUSSION 
The cost of airplane crashes in mountainous states is 

staggering. whether measured in human losses or dol- 
lars. Using a very conservative figure for the value of a 
human life ($500.000), the lives lost since 1964 in this 
small area would be worth more than 16 100 million. Non- 
fatal injuries. airplane loss or damage. and search and 
rescue operations add additional millions to the societal 
cost. In  this 24-year period, airplane crashes thus 
wasted more than S4 million annually in an area that 
comprises only one-tenth of Colorado. 

0- 20- 40- 10- 00- 1- I* i.0- 1.0- l* 200. 220- 
2 n  

1 Y  Dl T Y R  -1 

Fig. 3. Numbor of crashos by pilots' tlmo In olnroft typo. 

TABLE 111. YEAR OF CRASH BY FATALITIES. 
. _- ---- - . .  - 

Nu. id I + htal i ty  I + Fatality 
Y ear Airplanes tNo.1 (9) 

1 W 9  48 9 1% 
1971L75 63 19 30% 
197-1 6.) 20 31% 
190247 57 ?I 3796 
TOTAL 232 69 30% 

Nor is the problem unique to Colorado: in neighbor- 
ing mountain states, fatal crash rates are even higher 
than the rates for Colorado. The exceptionally high 
mortality in the mountain states is not due to air carrier 
crashes. Neither docs it result from the greater general 
aviation activity in mountainous states, since the death 
rate in relation to the number of pilots or airplanes is 
several times as high in the mountain states as in nearby 
flatter states such as Kansas and Texas (24). Rather. the 
high rates of death appear to be associated with special 
hazards of mountain flying. 

Despite the size of the problem, potential solutions 
arc neither obvious nor simple. To the usual challenges 
of aviation. mountain flying adds the poor performance 
of aircraft operating at high altitude (23.25): unique me- 
teorologic conditions. such as small-scale mountain 
weather, the mountain wave. and mountain drainage 
winds (lO.ll.12); difficulties in navigation (7); and a 
dearth of flat terrain for emergency landings. Terrain 
often dictates airport design. resulting in short andor 
sloping runways and an orientation that requires cross- 
wind or tailwind landings and takeoffs. As with motor 
vehicle crashes in remote run1 areas (3),  delays in res- 
cue. emergency treatment. and definitive care no doubt 
contribute to the high death rates. 

Many crashes involved poor pilot judgment: for ex- 
ample. underestimating the effects of mountainous ter- 
rain, flying a poorly maintained aircraft. ignoring or not 
obtaining weather information. or carrying too many 
passengers (9.10.12). The crashes involving instructors 
or pilots with air transport ratings showed that even 
experienced pilots sometimes exhibit extremely poor 
judgment. In fact. some studies suggest that general avi- 
ation crash ratcs and falalily rates increase as pilot ex- 
perience increases (4.14). 

Two types of inexperience are suggested by our data: 
unfamiliarity with the aircraft and with mountain ter- 

TABLE IV. SHOULDER RESTRAINT USE IN RELATION TO 
INJURY: FRONT SEAT OCCUPANTS IN 22 AIRPLANES 

THAT CRASHED IN MOUNTAIN TERRAIN. 

Injury Severity 
Shoulder 
Restraint Fatal Serious Minor None Total 

~~ 

Nor used 7 3 4 0 14 
Used 3 4 5' II 23 
Total IO 7 9 I I  37 

X' = 11.3. p = 0.01. 
Two people with minor injuries subsequently died olexposure. in- 

cluding one pilot who left to pet help fhis lour passengers survived). 
Tahle excludes seven nccupants whose shoulder restraint use was 
unknown: four of fhem died. 
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rain. Although most pilots had extensive experience in 
olhcr aircraft. almost half had ICSS than IW hours in  thc 
type of plane in which they crashed. An unfamiliar air- 
craft is a major liability when a pilot is challenged by the 
special hazards of flying among mountains and at high 
altitude. 

Many pilots neither recognize the poor performance 
of most non-turbocharged airplanes at high altitude, nor 
consider it in relation to expected downdrafts. For ex- 
ample. at gross weight and 0°C. at a pressure altitude of 
1O.OOO ft. the Piper 28-161 (Warrior 11) can climb at a 
rate of only 120 ft min-' (fpm): the Cessna 1172. 225 
ft min-'. and the Cessna 152. 285 ft min- . Climb 
performance deteriorates rapidly at higher tempera- 
tures; for example. in the Cessna I52 it drops to 135 
ft min- '  at 20°C and 1O.OOO ft pressure altitude. Al- 
though climb rates can be slightly improved by carrying 
fewer passengers or otherwise reducing weight. single 
engine aircraft often cannot compensate for mountain 
downdrafts: 2W500 f t  min-' downdrafts are com- 
monplace and 1.000 ft min-' or more is not unusual. 

The degree to which "flatlanders" account for 
crashes in mountainous arcas has long becn a matter of 
speculation. The present study indicates that this may 
well be a factor in the Aspen area. where a dispropor- 
tionate number of crashes involve out-of-state pilots. 
For 90% of Colorado. however. out-of-state pilots were 
involved in only 25% of all crashes: therefore. they do 
not explain the fact that Colorado's general aviation 
death rate is 2.6 times the national average (1.29 versus 
0.49 per 1OO.OOO) (24). 

Clearly, not only "flatlanders" but also local pilots 
may lack adequate training in mountain flying. In rec- 
ognition that many pilots will eventually fly in moun- 
tainous areas. pilot training manuals, courses. and own- 
ers' manuals should include more material relevant to 
mountain flying. To encourage appropriate training, the 
FAA could define designated mountainous areas and 
establish a mountain flying rating necessary for opera- 
tion in such areas. This would provoke controversy, but 
the rulemaking process would focus attention on the 
severity of the problem of mountain crashes. 

Two-thirds of the people killed in this series of 
crashes were passengers. The FAA could establish 
training and currency requirements. comparable to 
those for nighttime or instrument flying. for pilots who 
wish to carry passengers in mountainous areas. Defini- 
tive curricula could be established for mountain flying 
courses under the Federal Aviation Regulations for Pi- 
lot Schools (8). No such standards exist at present. 

Insurance companies could play a major role in avi- 
ation safety by drafting a comprehensive mountain fly- 
ing curriculum and insisting upon such training. certi- 
tied by an accredited mountain flying instructor. before 
granting coverage effective in designated mountainous 
areas. In  addition. insurers could offer lower premiums 
for pilots who take the courses and receive periodic 
refresher training. 

Manufacturers can contribute by improving owners' 
manuals. which pilots use to predict aircraft perfor- 
mance. Such manuals should emphasize that perfor- 
mance figures are bascd on n new. precisely-riggcd nir- 
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craft with a perfectly timed engine. flown by an 
cxpcricnccd tcst pilot. l'hc ligurcs cannot be achieved 
with a poorly maintained machine or by a low-time pi- 
lot. Similarly. density altitude computation tables in the 
owner's manual are based on theoretically perfect per- 
formance and should be evaluated conservatively. Once 
airborne. many aviators forget that density altitude af- 
fects climb performance all the way to the aircraft ser- 
vice ceiling (the height above sea level at which the 
aircraft will only climb at I 0 0  ft min-'1. Owner man- 
uals neglect to state that the service ceiling is. in effect. 
a density altitude. In one crash. for example. at an al- 
titude of 11.700 MSL. the air temperature was 20°C 
(6S"F). The density altitude computes to about 15.000 
feet. well above the service ceiling of many single en- 
gine aircraft in the study. 

General aviation crashes are both common and se- 
vere. Approximately one aircraft in four will crash dur- 
ing a 20-year lifespan ( I ) .  (In 1986 there were 116 gen- 
eral aviation crashes per 10.000 aircraft-years of 
exposure.) Three deaths occur for each serious injury 
(20k-12 times the ratio for highway crashes (1st. Crash 
oirtcomc can hingc on ;rv;lilabilitv and usc of shoulder 
restraints and crashworthiness of aircraft (21). In one 
crash. for example, the location of gas tanks directly 
under the front seats may have contributed to the fatal 
post-crash fire in an otherwise survivable crash. 
NTSB researchers estimate that shoulder harnesses 

would reduce fatalities by 75% in potentially survivable 
crashes ( 17). Since 1978. shoulder restraint installation 
and use have been required for front-seat positions in all 
new general aviation airplanes. but they are rare in older 
planes and often not used even when available (21). 
Analyses of shoulder restraint effectiveness in airplane 
crashes have been needed. but NTSB brief reports lack 
data on restraint use. and computerized data do not 
differentiate between occupants killed in crashes and 
uninjured occupants who subsequently died of expo- 
sure. Review of detailed written reports allowed US to 
make this distinction. which is crucial when evaluating 
restraint systems. 

Unlike either very minor airplane crashes. in which 
death is rare. or uncontrolled decelerations. in which 
survival is unlikely. the subgroup of mountain terrain 
crashes provided the opportunity to assess restraint 
effectiveness in crashes that typically were life- 
threatening but potentially survivable (Table IV). The 
22 pilots had been flying in visual conditions when their 
planes were trapped by downdrafts or mountain drain- 
age winds, or were unable to outclimb rising terrain. 
Unlike many pilots caught in blinding snowstorms or 
other visibility-lipiring weather. they maintained some 
control of their aircraft as they attempted to avoid a 
crash or make a survivable landing. The high survival 
rate (87%) of occupants wearing shoulder restraints 
demonstrates that such crashes need not be fatal if 
shoulder restraints are provided and worn. The FAA 
and insurance companies should establish rules and in- 
centives to augment availability and use of shoulder re- 
straints. 

Airplane crashes are an imporlant public health prob- 
Icm. Since 1983. an averagc ol' 530 of the 715.000 li- 
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tensed pilots in the U.S. have died each year (24). Their 
annual death rate of 72 per 1OO.OOO pilots in airplane 
crashes rivals the death rate of 18-year-old males in 
motor vehicle crashes and greatly exceeds death rates in 
high-risk occupations such as mining and agriculture 
(2). Underscoring the public health impact of airplane 
crashes is the large number of job-related deaths: in 
Colorado. fully one-third of all aviation deaths are oc- 
cupational (13). 

Although airplane crashes may occur in any geo- 
graphic area. high rates in the mountains arc related to 
risks exacerbated by altitude and steep terrain. Crashes 
in mountainous areas are especially likely to be fatal and 
deserve further scientific examination and preventive 
efforts. 
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abstract 

Almost half of all crashes in 
a mountainous area within 50 
nautical miles of Aspen, Colorado 
involved one or more weather-related 
factors. The weather factor most 
commonly mentioned .(48 of 113 
weather-related cases) in reports 
provided by the National 
Transportation Safety Board was high 
density altitude. A rarely 
recognized phenomenon that appeared 
to be a factor in five crashes was 
downslope or gravity winds flowing 
downhill against prevailing winds 
aloft, when pilots were flying in an 
easterly direction and anticipating 
updrafts on the western slopes of 
the Continental Divide. Pilots 
generally have inadequate training 
in understanding mountain weather 
and its many implications for 
flying. Moreover, they are provided 
with too little information on the 
limitations of their aircraft in 
relation to density altitude. 
Pilots need specific knowledge and 
their own local weather forecasting 
techniques in order to travel safely 
among mountains. Pilot training 
should include more sophisticated 
weather instruction that reflects 
current knowledge. In-depth 
research must be undertaken into 
local mountain weather systems and 
their interaction with wider 
atmospheric patterns. 

CoWrloht@1919 by W.Y. L m b  .nd 
S.?. I rker .  PIlb1Ish.d the *morlcn 
Inrtltum of Acr-llcs and Artronautlcr. 
I K .  uith prmlsslon. 
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Jntroduct ion 

Mountain states, have high 
aviation death rates. Weather is 
often a factor. 232 airplanes 
crashed in the mountainous area 
within 50 nautical miles of Aspen, 
Colorado, between 1964 and 1987; 202 
people died and 69 were seriously 
injured.' Mountain crashes are an 
important public health problem. 
The societal cost in human lives, 
alone, in this small 'area has 
averaged over $4,000,000 yearly. 

Met hods 

News reports suggested that a 
large number of crashes had occurred 
in mountainous terrain near. Aspen, 
Colorado.' our study area included 
a 70-mile segment of the Continental 
Divide, more than two dozen 14,000- 
foot peaks, and Independence Pass 
(12,094) and Monarch Pass (11,312' 
which are major general aviatio: 
routes through the mountains. 

The National Transportatior 
Safety Board supplied brief report: 
for all crashes in the study arei 
between 1964 and 1987. Each report 
included information on place, date, 
time, basic weather, characteristics 
of aircraft, pilot, and 
circumstances, as well as number of 
occupants and whether they were 
killed or injured. We categorized 
the circumstances and contributing 
factors for each crash. In a subset 
of 22 full NTSB reports for our 
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"mountain terrain" category, we 
examined the details of weather 

. involved. For some of the crashes 
in the subset we garnered additional 
weather inf onnation, such as 
regional surface barometric 
pressures and temperatures, and 
winds and temperatures aloft, from 
the Climatic Data Center, Asheville, 
North Carolina. 

We also obtained comparison 
data from NTSB tapes for other 
crashes in Colorado, from FAA 
publications for4 trends in air 
traffic activity, and from NTSB 
national data c ncerning general aviation crashes. P 

In a Navion belonging to one of 
the authors (MWL) we flew through or 
over many of the mountain passes 
prominent in the study, particularly 
evaluating the orientation and 
contours of each pass relative to 
prevailing winds aloft. 

L .  

Results 

Catesories. 

Analyzing the NTSB brief 
reports, we divided the crashes into 
nine groups, based on the 
predominant contributing factors. 

1. Mountain terrain: of 57 
aircraft, 37 were unable to outclimb 
rising terrain; 9 struck terrain 
while flying level or descending; 5 
were snared by windshears on the 
windward side of a ridge; and 6 were 
caught in lee side downdrafts or 
rotors. 

2. VFR into IMC: 24 flights. 

3. High winds, crosswinds or 
turbulence at the airport: 3 
crashes. 

4. Airport conditions: 45 
crashes (46 airplanes) involved 

2 

water, snow, slush, ice, or asphalt 
chips on the runway; pavement holes 
or soft runway; deer on the runway; 
fences, rocks, dirtbanks or ditches 
near the runway, tailwinds at 
airports with runways used for 
opposite-direction takeoff and 
landing, and sloping runways. 

5. Ice or frost on the airframe 
on takeoff: 7 crashes, 

6 .  Improper operation of the 
powerplant: 10 crashes, 

7. Improper operation of flight 
controls: 50 crashes included pilot 
- loss of control on takeoff (13), 
landing (36), or inflight (1). 

8. Mechanical failure: 21, 

9. Miscellaneous: 13 crashes 
(14 aircraft) involved wire strikes, 
acrobatics, precautionary landings 
to avoid IMC, a low pass or a midair 
collision. 

Pilots. 

522 of pilots had more than 
1000 hours and only 9% less than 100 
hours. 46% had an ATP and/or 
commercial license. only 52 were 
students flying without an 
instructor. 17% of the pilots-in- 
command were instructors; one was 
teaching a mountain flying course 
when he crashed. 16% had less than 
20 hours in the type of aircraft 
flown at the time of the crash and 
44% had less than 100 hours time in 
type 

Restraints. 

From a subgroup of 22 crashes 
between 1979 and 1987 we learned 
that use of seat belts and shoulder 
harnesses was very effective in 
preventing injury. Fatality rates 
were 132 for front-seat occupants 
wearing shoulder restraints versus 
509 for those not using them. 

Colorado Mountain Flying: 
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Four-seat aircraft of 180 

horsepower or less comprised nearly 
half of the airplanes unable to 
outclimb rising terrain. With three 
or four people aboard, many were 
under legal gross weight yet 
practically overloaded for high 
altitude flight. Performance charts 
in aircraft owner manuals are over- 
optimistic. Some four-seat aircraft 
perceived by pilots as step-up 
models have less climb performance 
than the same manufacturer's two- 
seat trainer. For example, at O°C 
and 10,000 feet pressure altitude, 
a Cessna 172 at gross weiqht can t 

climb at only 225 -fpm, compared to 
285 fpm for a Cessna 152 at gross 
weight. 

pIounta in weathey. 

' We reviewed all NTSB reports 

atmospheric phenomena, including 
mountain waves, downdrafts, rotors, 
valley and drainage winds, whiteout, 
icing, windshears, turbulence, gusty 
winds, crosswinds or tailwinds upon 
takeoff or landing, density 
altitude, and combinations of these. 
We documented weather as a factor in 
all categories and in 113 (49%) of 
crashes (Table 1). 

with special attention to 

We also obtained from the NTSB 
full reports for a subgroup 
involving 22 airplanes which crashed 
between 1979 and 1987 in mountain 
terrain under VFR conditions and 
without known malfunctions (Category 
1). Only one of those reports 
contained what might be termed a 
"weather package. However, 
witness, passenger or pilot 
statements often described 
components of small scale mountain 
weather. Considered with those 
statements, data from the National 
Climatic Data Center confirmed the 
existence of windshears in crash 
areas. 

. -  

. I  

. .  

Three-quarters of the 202 
deaths occurred in the *@mountain 
terrain" and "VFR into IMC@' 
categories. In those two groups, 
pilots frequently misjudged weather. 

Meteorology is apparently well- 
addressed in FAA and other 
publications used in airman 
training. Why should weather be 
such a constituent in mountain 
flying crashes? Traditional weather 
training is too general. Most 
pilots have no idea that extremely 
powerful systems exist next to 
mountains, in very small dimensions. 
Pilots are not taught to interpret 
surface barometric pressure slopes 
and temperatures, and winds and 
temperatures aloft. Pilots do not 
know how to read relative to 
landforms the messages expressed by 
mountain clouds (virga, steady and 
unsteady lenticulars, rotors, and 
Kelvin-Helmholtz, for example). 
Airmen are unaware of the influences 
of timber barriers, slope heating, 
angle and texture, solar radiation 
and soil heat fluxes, upon local 
mountain atmosphere. 

Pilot mountain weather training 
offers a broad view of weather 
systems6 together with the 
suggestion that pilots will avoid 
trouble if they maintain at least 
2000 feet terrain clearance. That 
is unrealistic considering that many 
airplanes cannot fly that high. 
Pilots need specific knowledge and 
their own local weather forecasting 
techniques in order to travel safely 
among mountains. 

Aviation ground schools should 
include sophisticated weather 
training. For example, weather 
courses should detail current theory 
about airflow over mountain barriers 
in relation to the vertical profile 
of windspeed, the effect of 

3 
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' mountain shape on airflow and flow 

separation, and predicting varioys 
types of thermally induced winds. 

Vallev winds. 
. .  . 

1 

Crashes in the "mountain 
. .  terrain" category of the series 

included several involving mountain 
drainage and valley winds. A well- 
documented example of a crash 
involving a valley wind is Case X- 
14. In July at 0840 MDT (1440 Zulu) 
a relatively low-powered four-seat 
aircraft crashed on the southeast 
(lee) side of Weston Pass, at the 
11,900-foot contour. All three 
people aboard were killed. The 
front seats were occupied by two 
low-time private pilots. 

A hiker working his way up the 
northeast side of the pass observed 
the entire crash sequence, first 
noticing the plane coming up the 
valley from the southeast, hearing 
the laboring of the engine, then 
watching the aircraft make a 180 
degree turn to the south and hit the 
hillside. The hiker commented in 
his written report: 'IThe weather at 
the time was clear with a light high 
scattered cloud cover. There was a 
light breeze blowing up the canyon.It 

Weston Pass (11,921 msl) is 
oriented approximately northwest- 
southeast (magnetic), is about ten 
nm long and is flanked by terrain 
rising nearly 2000 feet. 
Considering the southeasterly slope 
orientation under the aircraft 
approach path, it is apparent that 
solar heating in July would tend to 
promote valley winds. The closest 
observed winds aloft report was that 
of Denver, 70 nm northeast, for 1200 
Zulu. The report is very 
interesting -- if applicable to the 
atmosphere over Weston Pass. 
Between 6575 and 8468 feet msl the 
temperature lapse rate was 2.3 
degrees Ct between 8468 and 10,394 
it was 4.1 degrees C; between 10,394 
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and 12,428 it was 5.9 degrees C, and 
between 12,428 and 14,577 it was 6.0 
degrees C. Observed winds aloft at 
8468 feet were 320' at 6 knots; at 
10,394 were 298' at 6 knots: at 
12,428 were 339' at 2 knots: and at 
14,557 were 342' at 6 knots. 
Surface barometric pressures for 
mountain stations were generally 
about .24 inch higher than surface 
pressure in Pueblo to the east. 

In brief, it appears that the 
aircraft in X-14 was floating 
upwards on a valley wind, perceived 
by the pilot as an acceptable rate 
of climb produced by the aircraft 
engine. At the boundary layer of 
the southeasterly valley wind with 
northwesterly winds at pass level, 
the aircraft would have encountered 
a shear layer in which the pilot 
exhausted airspeed, altitude and 
options. 

In our analysis of weather for 
this crash, one difficulty with 
figures obtainable from NOAA was 
that the copies sometimes did not 
reflect the date or time of 
observation. Unique to this case 
was the hiker's excellent on-scene 
surface observation of an upslope 
morning wind. 

Mountain drainase winds. 

We concluded that five crashes 
took place ,in circumstances under 
which there were downslope or 
gravity winds flowing downhill 
against prevailing winds aloft. The 
pilots in these cases assumed that 
they would ride uphill aided by 
updrafts caused by the action of 
westerly winds against the western 
slopes of the Continental Divide. 

An example of this type of 
crash is our case A-7, involving 
another relatively low-powered four 
seat aircraft trying to fly eastward 
over 12,094-foot Independence Pass 
at about 4 : 3 0  on a September 

Colorado Mountain Flying: 
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afternoon . The pilot reported 
Climbing at 300 fpm west of the 
pass, encountering light turbulence 
at about 11,700 feet, followed 
immediately by an airspeed loss of 
35-40 mph which put the aircraft 
well below stall speed, and sinking 
at 2000 fpm. The only options were 
to drop flaps, level the wings and 
make a controlled crash parallel to 
the spine of the ridge below, The 
airman estimated the total time 
elapsed from windshear encounter to 
impact at 10-15 seconds. This 
pilot, an experienced aviator with 
an airline transport pilot (ATP) 
certificate and 5000+ hours, was at 
a loss to explain what really 
happened. 

Investigation revealed that 
forecast winds aloft and surface 
winds at Aspen, the nearest airport 
to the west of the pass, were 
northwesterly. The surface pressure 
corrected to sea level at Aspen 
(7815 feet msl) was 30.42, and at 
Leadville (9927 feet msl), 30 miles 
across the Continental Divide to the 
east, the pressure was 30.59. 
NQrmally, Aspen's surface pressure 
is higher than that at Leadville; 
usually surface barometric pressures 
slope from west to east across the 
Colorado Rockies. 

Looking at case A-1, a four- 
seat turbocharged retractable 
heading east from Aspen towards 
11,925-foot Hagerman Pass (also on 
the Continental Divide), which 
crashed at the 11,500-foot level 
west of the pass, we noted that the 
pilot, an ATP with 6000+ hours, 
reported lowering full flaps prior 
to impact and that the airspeed 
decayed. The airman, who could not 
recall much, said later: '*I believe 
that I encountered a downflow of air 
caused by the winds aloft 

Winds aloft at flight-planned 
altitude were forecast northwest 30 
knots or greater. Surface pressures 

interacting with the terrain ... I1 

at the time of the crash were 29.77 
for Aspen and 29.96 at Leadville. 

Another crash (A-10)  of this 
sort took place in October on the 
west side of Independence Pass at 
the 11,300-foot contour. A 98-hour 
private pilot had been taught t o 1  
expect updrafts on the west sides of. 
the Continental. Divide passes when 
winds aloft were westerly. Aspen 
reported surface winds of 340 at 11 
and the pilot recalled forecast 
winds aloft as 240 at 12. Climbing 
out eastward towards the pass in ai 
low-powered four seater he 
encountered 1500 fpm updrafts. The 
aircraft was ascending at 250-300 
fpm when suddenly the airspeed 
dropped from 100 mph to about 65. 
In seconds the airplane crashed. 
The Aspen altimeter at the time was 
30.08 and that at Leadville, 30.25, 
another pressure reversal. 

We noted similar surface 
pressur'e reversals in two other 
cases involving Continental Divide 
crashes, A-13 (Aspen, 30.13 and 
Leadville, 30.23) and 78-0 (Aspen, 
30.13; Eagle 30.30 and Gunnison 
30.25). 

Until earlier work leading up 
to this study,' no one has proposed 
that cold air flowing out in all 
directions from the Continental 
Divide plateau could be causing 
windshears and downdrafts in terrain 
where pilots are trained to 
anticipate updrafts. Yet we have at 
least five instances in which pilots 
of various skill levels have been 
snared by unexpected atmospheric 
conditions beyond their experience 
and judgment. In each situation 
there was a sudden airspeed drop 
below stall, following some 
turbulence. This distinguishes this 
group of cases from the "failure to 
outclimb" type of crash, in which an 
aircraft labors upwards toward 

decreasing airspeed until the wing 
rising terrain with slowly 

e .  
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simply will not lift anymore and no 
alternatives remain. 

How can pilots be trained to 
anticipate downslope or gravity 
winds in terrain where updrafts are 
normal? A very simple indication is 
the comparison of station surface 
barometric pressures such as those 
at Aspen and Leadville. In all of 
the cases we labeled as Inmountain 
drainage" there was a pressure slope 
reversal. If a pilot on preflight 
weather briefing simply requested 
regional surface pressures the pilot 
might receive a clue that 
unfavorable conditions exist. 

One technical difficulty with 
use of reported surface pressures is 
that the pressures cited are actual 
station measurements corrected to 
sea level. It is well known that 
diurnal temperature changes, large- 
and small-scale variations in 
airmass motion, and differences in 
radiation due to cloudiness, air 
drainage, sheltering and other 
orographic effects, a9f f ect sea level 
pressure reductions. Nonetheless, 
if corrected pressure at a high 
altitude station provides an obvious 
clue, pressure comparisons should be 
utilized by pilots. 

. I  I 

. .  - a s . . .  . 
* :  

Downdrafts and rotors. 

A large group of cases in our 
"mountain terrain" category involved 
mishandling of downdrafts and 
rotors. Lenticulars, rotor clouds 
and virga are obvious and aviators 
should be taught to interpret those 
cloud types and resulting airflow 
over different types of terrain. 
For example, wind blowing across a 
broad mountain valley, striking a 
mountain barrier rising 7000 feet 
above the valley floor with a drop 
of 9000 feet to the next valley 
downwind, will have predictable 
locations for downdrafts and rotors. 
Personal analysis of winds and 
temperatures aloft forecasts and 

surface barometric pressure up- and 
downwind of the mountain chain will 
yield a valid turbulence and 
windshear forecast. 

A typical case in this category 
is 5-21, in which a 3500-hour ATP 
operating a low-powered four-seater 
was crossing from the Arkansas 
Valley towards Denver. The pilot 
made a controlled crash in the lee 
of a mountain barrier, stating later 
that he encountered 500 fpm 
downdrafts and rotors. He also 
identified showers and virga in the 
area. (Incidentally, regional 
surface pressures at the time of the 
crash were Leadville, 30.51, Buena 
Vista, 30.34, and Pueblo, 29.99.) 

Airmen should use their flight 
instruments to analyse real-time 
mountain weather conditions. For 
example, the instant the vertical 
speed indication sinks, the pilot 
should suspect.a downdraft and turn 
away out of it. Many people do not 
realize they are in trouble until 
the engine labors and airspeed is 
just above stall -- and then it is 
too late. 

Consolidation of FAA flight 
service locations and closing of 
staffed weather bureau offices pose 
a severe problem for mountain 
flyers. An astute pilot nowadays 
will telephone the destination 
airport for weather conditions. 
Commonly the pilot must fashion a 
personal weather forecast. That is 
why pilots must receive much more 
sophisticated weather training in 
connection with licensing 
procedufes. 

Mountain ueouraphv. 

A number of crashes occurred on 
.the lee sides of Colorado mountain 
passes in basins or bowls where 
downdrafts would normally be 
expected. For example there were 
several cases just east of 11,312- 

6 
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foot Monarch Pass. In this area the 
Divide runs north and south for many 
miles, perpendicular to westerly 
airflow coming up the Gunnison River 
Valley. From case G-1 we learned a 
typical aviator's perspective on a 
lee-side downdraft situation: nAt 
10,300 feet the plane did not want 
to climb anymore. We had a big 
problem. Suddenly the plane just 
dropped. I don't know why." 
Observed winds aloft at Grand 
Junction for 11,821 feet were 268 
degrees at 10 knots. 

pensitv altit ude. 

Density altitude was identified 
as a factor in many of our 8umountain 
terrain" crashes and could not be 
isolated as a separate cause. 
Deteriorated aircraft performance 
associated with the high density 
altitude obviously must be taken 
into consideration in outwitting 
vertical motion in the atmosphere. 
Aircraft owner handbooks do not 
emphasize the true effects of 
density altitude, do not suggest 
using in DA computations the 
temperature at wing level above a 
runway, and often do not point out 
that service ceilings and climb 
performance figures involve density 
altitudes. Table 2 illustrates the 
effect of both altitude and 
temperature on climb performance. 

Recommendations 

Our study identified components 
of small scale mountain weather and 
demonstrated that such weather is 
unrecognized by aviators. In-depth 
research must be undertaken into 
local mountain weather systems and 
their interaction with wider 
atmospheric patterns. The results 
should be shared with pilots as 
quickly as possible. Pilot weather 
education should reflect current 
knowledge. 

Using available technology, 
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Table 1 

Weather Factors Mentioned 
in 113 Crashes 

Density altitude 
Downdrafts/updrafts 
Snow 
Icing 
Tailwinds takeoff/ 

landing 
Crosswinds takeoff/ 

landing 
High/gusfy winds 
Turbulence 

IMC, unspecified 
Rain 
Mountain wave 
Hail 
Whiteout 

Fog 

4 8  
22 
14 
14 
11 

6 

TOTAL 140 

Table 2 

Maximum Rate of Climb 
Cessna 152 @ Gross Weight 

Pressure Rate of climb (ft/min) 
A1 t itude ooc 2O0C 

Sea Level 765 700 
10,000 feet 285 230 
12,000 feet 19 0 135 

windshearprediction instrumentation 
should be developed for airflow 
through passes used as mountain 
general aviation routes. 

The authors appreciate the 
Of the National assistance 

Transportation Safety Board in 
providing brief and full reports and 
other material utilized in the 
study. Although the NTSB is 
understaffed and overworked, we 
recommend that the Board obtain, as 
part of its investigation of each 
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mountain crash, regional forecast 
and reported winds and temperatures 
aloft, and regional airport sequence 
reports in their entirety. Poat- 
crash interviews should include 
questions tending to identify 
windshear and other invisible 
atmospheric conditions. 

T 

Additional recommendations are 
that FAA and/or insurance companies 
establish a mountain flying ratiag 
or checkout required for passenger- 
carrying in defined mountainous 
areas. 
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APPENDIX 
NIGHT VFR SAFETY STUDY 
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Appendix Item No. 1: Abstract, M. Dole, Meet the Press 12/19/83 

SroRY TAG : d ru n Kd r i v o - e i L' i 1 1 i no i 
December 19, 1983 - 
TIME: 06:ZZps CYCLE: pm 
PRIORITY: R$gUlar WORD COUHT: 0326 

. _  < . -  

hdministration about the case, which stemmed from a epecial investigation 
that found several Air Ill inois safety deficiencies. 

Appearing on 118C*s "Meet the Press,#* ~ r 6 .  Dole disclosed that sho 
recently ordered a department review-to ensure that deregulation hao not 
reduced safety in airlines, trucking and railroads. 

. .. 

.: I ,  

I 

Mrs. Dole was a s k e d  why a llspecial investigation1' was necessary 6incc 
the FAA should  ensure safety a5  part  of its regular job .  Without directl. 
responding, the secretary s a i d  she had ordered a review by her agenCleS. 

"1 am working v e r y  hard with a l l  m y  nrodal administrators,,those wh 
head various transportation modes ... to ensure that safety is i n  no wa 
compromised, especially in a period of changes in our society technologic; 
changes, deregulation,Il she said. 

7MGOFF 

15aug91 12:20:12 User012130 Session A 3 1 0 . 4  
$ 6 . 3 4  0.066 llre Flle260 

$9.10 2 6  Type(6) in Format 2 
$3.80 38 Typels) in Format 3 
$3.00 6 Type(s) i n  Format 5 

$15.90 70 Types 
$22.24 Estimated c o s t  F i l e 2 G O  

S 2 2 . 9 0  Estimated cost this search 
$28.07 Estimotad total session cost 0.115 llrs. 

$0.66 Dialnat 

Logoff: level 27.06.08 A 12:20:13 

DIAWET: call cleared by request 

Enter Sorvice: 
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I Appendix Item No. 3: Washington, D.C. FAA Meeting Memo 09/13/90 
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F A A  J.lElTl'T l lG  S l ) f~ l I4ARY 
\~ASIIIIIG'I'OII,  U. C. 

September 1 3 ,  1330 

The  fol 1or.rjrig is a summary of our i m p r e s s i o n s  of t h e  c o n f e r e n c e  
~ l r j c l ~  l ) w i ( j l i t  I C .  Sticl liiiiiii, Jr. (Sl'ecial C o i i i i c i l  t o  the  Board of 
Couii ty  (:oiiiiiiissioners ot l ' i t l c i i i  County) ant1 ' l ' i i i i  Wiitsitt ( P i t k i n  
CoiiriCy ALI:orricy) cnrjncJed i i I  on SepI:ciiil)er 13, 1390 a t  tlie FAA 
A d i i i i n i s t r i l t i o i i  Ilui J t l i r i c j  i n  Wasl i inq ton  I1.C. P r e s e n t  for the FAA 
wore  C o l .  Griggs (ancl  balaricc of the iiaiiies of tlie FAA a t t e n d e e s ) .  

I'lic following is riot i n t e n d e d  t o  be a v e r b a t i m  record. R a t h e r  it 
is i n t c n d e r l  t o  be a sumsiary o f  the- c o n m i n i c a t i o n s  w h i c h  were made 
or  in te r idec l  by 14essrs. S h e l l m a n  a n d  Hhitsitt' o n  behalf  o f  P i t k i n  
C o u n t y  ancl soiiie of tlie s j q n i f  i c a n t  c o l  l o q u y  b e t w e e n  r e p r e s e n t a t i v e s  
of e a c h  e n t i t y .  P a r e t i L : l i e t i c a l  m a t e r i a l  is inserted w h e r e  it is 
deemed t o  I x  s i g n i f i . c a r i t  i n  tlie c o n t e x t  f o r  f u t u r e  r e f e r e n c e .  

Nr. S h e l l m a n  a n d  I d r .  P l t i i t s i t t  o p e n e d  t h e  m e e t i n g  by  s t a t i n g  t h a t  
P i t k i n  Coiiiity liad t h r e e  liasic r e q u e s t s  t o  make of t h e  F A A  a t  t h e  
n i e e t i i ~ ~ :  

D 

I . .  'I'lrat the F A A  provj.de the coirtiLy w i t h  copj.cs of the FAA's 
adiiii.iii s t r n t i . v e  record wli ic l i  r e s u l t e d  in tlie d e t e r m i n a t i o n  t h a t  
u i i r e s t r i c t e d  n i g h t  access t o  the P i t k j . t i  Coun ty  Airport  by. gene ra l  
a v i a t j o i i  aiid otlicrs was s a f e  and a p p r o p r i a t e  u n d e r  the c u r r e n t  
c i. rcu iiis L: n I I c c  s . 

2 .  Wia t FAR i i nde r t a l ce  n IJRPA Eiivi rot imenta  1 Assessnierit ( N E A )  
or Envi ro i i inenta1   nipa act Statenieli t  (EIS) a s  a p r e r e r l i i i s j  t d  t o  
j n s i s t j t i q  o n  I ' A A ' s  d i rec t io i i  t l i a t  tlie coi i i i ty  c h a n g e  loi ig s t q i i d i n g  
n i g h t  o p e r a t i o n a l  r e s t r i c t i o n s  a n d  p o l i c i e s .  

3 .  'I'tint FAA p a r t i c i p a t e  j i i  niici r t l l l ( i  t ~ i e  fort:Iicoitii t i c j  c o u n t y  
s a f e t y  a n d  r i o i s e  s t u d i e s .  i)rilft 1 ? C t J l i C S ~ S  for 1'ropos.n Is (1tb'P) were 
p r e v i o u s l y  t r a i i s t n i t t e d  t o  tire FAA aloriq wi t11  c o p i e s  of t l ie I j i t k i i i  
C o u n t y  Hoard  of C o u n t y  c o m m i s s i o n e r s  0/7/90 h e a r i n g  recorda on  tile 
subject . 4 

4 
FAA personnel  p r e s e n t  were a s k e d  by Hr. Shel lman i f  t h e y  h a d  
reviewed tlie Auqust 7 ,  1990 c o l l n t y  a d m i n i s t r a t i v e  record. When 
t h e y  confirined t h a t  t h e y  had no t ,  f lr .  Slielltnati  and 14r. W t i i t s i t t  
t h e n  suminarj z e d  t h a t  Coun ty  a d m i n i s t r a t i v e  record (see below) . 
They n o t e d  that tlie record was a d i r e c t  r e s p o n s e  t o  F A A ' s  p r i o r  
r e q u e s t  t i n t  tlie c o u n t y  doci iment  i ts  c o n c e r n s  a s  t o  s a f e t y  a n d  
other  n i a t t n r s  the c;o\irity bel i cvcs siiplmrtctl ttic t i j  s t o c i c n l  and 
p r e s e n t  rijgiit o p e r a t i o n a l  rcstrj ctioris. lJliitsctt n o t c d  t h a t  P i t k i n  
C o u n t y ' s  p r i o r  r e q u e s t  f o r  FAA's a d m i n i s t r a t i v e  record ( S e e  R e q u e s t  
#l a b o v e )  had  n e v e r  b e e n  r e s p o n d e d  t o  by F A A .  

The summary of the P i t l c i n  Coririty I icarii ig inclritlcd r7 review by 
Messrs. Sl i c l lman  arid Wii ts i t t  of ttie imp e x t i i b i t s  for tlie Aspen  
a rea ,  s l iowing  the s o - c a l l e d  "Aspcn srlcltcr 1101 elt ( the  a rea  w i t h i n  a 
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2 5  mile r o c i i u s  of t ~ i e  ~ i t ~ c j i i  Coun ty  A i r p o r t )  atid ttie n c c i c l e i t t  p t -  
t e r n s  i d e n t i f y i n g  the ltWoody Crcelc /Lcnac lo  and G r j  z z l y /  Tiiclcpendence 
" s u c k e r  holesn1 w i t h i n  t h a t  25 m i J e  . r a d i u s .  Messrs. She l l inan  a n d  
W h i t s i t t  c o n f i r m e d  t h a t  the u n d e r l i n i n q  data w h i c h  w a s  d e p i c t e d  o n  
the maps and t a b u l a t e d  w a s  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board 
(NTSB) data .  

I n  cjcnerirl t l i  i I; c1r7 t a  rcrl ccted t h a t  w i t:ti i t i  ttic cii t j  rc I o , ooo s q i i a r e  
i n i l c  area dcpj cted on the limp, a i r c r o  I'LS a c c j c l c n t s  -liad claimed 129 
dead, 37 i n j u r e d ,  4 5  u n i n j u r e d  arid 66 a i r c r a f t  c l e s t r o y e d .  This 
l a r g e r  area i n c l u d e d  t h e  Monarch P a s s  " s l i cke r  ho le1 '  w h i c h  bears 
l i t t l e  r e l a t i o n s h i p  t o  a c t i v i t i e s  i n  Aspen. 

If Monarch P a s s  was e x c l u d e d ,  t h e  o t h e r  Aspen A i r p o r t  r e l a t e d  areas 
on t h e  map i n c l u d e d  111 dead, 35 i i i j u r e d ,  30 i i n i i i j u r e d  and 511 
a i r c r a f t  d e s t r o y e d .  If o n l y  t h e  a r e a  w i t h i n  a 2 5  m i l e  r a d i u s  of 
Aspen  w a s  c o n s i d e r e d ,  t h e  t a l l y  was 89 dead,  2 9  i n j u r e d ,  21 
h n i n j u r e d  a n d  39 a i r c r a f t  d e s t r o y e d .  

The  crash ' g r o u p i n g s  i n  t h e  Woody Cr&ek /Lenado  a n d  G r i z z l y /  
I n d e p e n d e n c e  a r e a s  were i d e n t i f  i e c l  a s  r e f l e c t i n g  p a t t e r n s  wh ich  
appear t o  show r e c u r r e n c e  of a c c i d e n t s  r e l a t e d  t o  d e c e p t i v e  
m0untai .n  v a l l e y  c o n d i t i o n s  i n d u c i n g  e n t r y  i n t o  t e r r a j . n  t h a t  p i l o t s  
o r  1)Ii lncs  c o i i l c l  n o t  o u t  c l in ib  o r  oi i t  ti irn. 

I n  r e s p o n s e  t o  q u e s t i o n s  from F A A  p e r s o n n e l  , j t was coiif inned t h a t  
( w i t h  o n l y  a r c k J  cxcc1)tioiis) a l l  01' ttie nccide~i ts  shown o c c u r r e d  i n  
t h e  d i i y t j  iiic, a I t ~ i o u g l i  soiiie of t~iciri w c r c  coinproiiiisecl tiy d a y t i m e  
weather coiidi t i o n s .  Most which  o c c u r r e d  w i t h i n  a n d  immediately , 
o u t s i d e  tlie 2 5  m i l e  r a d i u s  were r e l a t e d  i n  some way t o  t h e  Aspen 
A i r p o r t  ( e i ther  an a r r i v a l  o r  d e p a r t u r e ) .  1,ocal i m p a c t  of o n e  of 
the e x c e p t i o n s  ( a  1990 n i y l i t  o v e r f l i q l i t  wliicli crashed ' on 
I n d e p e n d e n c e  P a s s )  i n c l u d e d  e x t e n d e d  u s e  of l a r g e  numbers  o f  l o c a l  
v o l u n t e e r  i i iountaii i  r e s c u e  p e o p l e  over two weeks ,  ant1 t he i r  e f f o r t s  
t o  loca t e  tlie c r a s h  aiid e x t r a c t  tho bodies o v e r  s e v e r a l  weeks u n d e r  
e x t r e m e 1  y tlaiicjeroits w i  rit:er mouiita i 11 atuf s n o w  a v a  Laiiclic c o n d i t i o n s .  
Slielliiion and Wli i  tsitt  s a i d  t h e  d a t a  and colic I u s i o n s  w e r e  
n e c e s s a r i l y  p r e l i m i n a r y ,  b u t  t h a t  more s t u d y  was c l e a r l y  j u s t i f i e d .  
That s t u d y  was c o n t e m p l a t e d  t o  o c c u r  i n  tlie f o r t h c o m i n g  s a f e t y  
s t u d i e s  w h i c h  t h e  c o u n t y  was g o i n g  t o  p r o c e e d  w i t h ,  a n d  wh ich  t h e  
FAA was r e q u e s t e d  t o  f u n d  a n d  p a r t i c i p a t e  in. 

I n  r e s p o n s e  t o  q u e s t i o n s ,  S h e l l m a n  and Wliitsitt e x p r e s s e d  t h e i r  
i m p r e s s i o n s  t h a t  tlie record a l r e a d y  showed a g r e a t  m a j o r i t y  of 
a c c i d e n t s  p r o b a b l y  w e r e  c l a s s i f i e d  a s  " p i l o t  error", a n d  t h a t  
s u b s t a n t i a l l y  a l l  nieclianical f a i l u r e  r e l a t e d  a c c i d e n t s  had b e e n  
e x c l u d e d  , perhaps i i i ip roper ly ,  s i n c e  n iec l ian ica l  f a i i u r e s  do o c c u r  
a n d  niounta j 11 c o n d j . t i o n s  i n c r e a s e  tlie s e r i o u s n e s s  o f  t h e  
c o n s e q u e n c e s .  

A n  a n a l y s i s  of l o c a l  s a f e t y  c o n d i t i o n s  i n c l u d e d  the map referred to 
d u r i n g  the IIOCC Iicorj.ng by Ed Wac11s r ega rd ing  the a i r p o r t  v i c i n i t y .  
T h i s  depj.ctcd klia s teep1  y r i s i n g  tcrrnj 11 w l i i c h  s e v e r e l y  o b s t r u c t s  
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t h e  a i r  Spcc  w i t h i l l  tlie t u r n i n g  racliiis 01' a Ircilr-jet, as measured 
from tlie llIj.SSCC1 ap[)rOaCli@d p o i n t  a t  tlre Pi Lkj  t i  C O L J I ~ ~ Y  A i r p o r t .  The  
Wachs t e s t i m o n y  rev iew i n c l u d e d  tiis o b s e r v a t j . o n s  a s  t o  tlie t e r r a i n  
and  a i r  s p a c e  c o n s t r a i n t s  i n  both l a n d i n g  and d e p a r t i n g  s c e n a r i o s ,  
a s  well a s  a r e v i e w  of the s p e c i a l  c o n d i t i o n s  reflected by t h e  
a p p r o a c h  p l a t e s  produced  b y  J e p p e s o n ,  A s p e n  Ai rways /Un i t ed  E x p r e s s  
and  Rocky Nourrtain A i r w a y s l C o n t i n e n t a l  E x p r e s s ,  and  the p r o c e d u r e s  
p e c u l i a r  t o  each. 

It  w a s  pointed out  t h a t  r.w. Woctis I t e s t i m o n y  a l s o  j n d i c a t e d  t h a t  
v e r y  f e w  GA a i rc raf i t  u t i l i z i n g  t h e  P i t k i n  County A i r p o r t  had t h e '  
p e r f o r m a n c e  a b i l i t i e s  t o  o u t  c l imb o r  o u t  t u r n  t h e  t e r r a i n  i n  t h e  
d a r k ,  and al.niost none had tlie a b i l i t y  t o  do so i n  one-engine  . 
a i r c r a f t .  

She l lman  and  W h i t s i t t  a l s o  s t a t e d  t h a t  t h e  t e s t i m o n y  i n  t h e  A u g u s t  
7, 1930 h e a r i n g  showed t h a t  tlie c o m m e n t s  c o n c e r n i n g  c a p a b i l i t y  of 
a i k c r a f t ,  p i l o t  f a m i l i a r i t y  w i t h  t h e  a i r p o r t  and  other c o n t r i b u t o r s  
t o  s p e c i a l  r i s k s  were a d d r e s s e d  and  accommodated i n  t h e  s p e c i a l  
c o n d i t i o n s  u n d e r  which C o n t i n e n t a l  E x p r e s s  and  U n i t e d  E x p r e s s  were 
a l l o w e d  t o  o b t a i n  a n  e x c e p t i o n  t o  t h e  d a y t i m e  o n l y  a i r p o r t  
o p e r a t i n g  h o u r s  which had  always been  i n  e f f e c t - a t  t h e  a i r p o r t .  

The f i v e  c o n d i t i o n s  which were b e i n g  m e t  by t h e  t w o  a i r l i n e s  t o  
t a k e  a d v a n t a g e  of the a f t e r - d a r k  o p e r a t i o n a l  e x c e p t i o n  were: 

1. U t i l i z a t i o n  of h igh  pe r fo rmance  a i r c r a f t .  

2 .  C r e w  t 8 r e c u r r e n c y 8 8  w i t h  t l i e  l o c a l  c o n d i t i o n s .  These  a r e  . 
i n c l u d e d  i n  the h e a r i n g  r e c o r d .  

3.  U s e  of p r e c i s i o n  (FILS) o r  near p r e c i s i o l i  (TALAR)  ( p l d s  
s p e c i a l  o p e r a t i o n  p r o c e d u r e s )  i n s t r u m e n t  l a n d i n g  s y s t e m s  which a r e  
owned and  o p e r a t e d  by e a c h  of tlie u s e r s .  

4 .  Very q u i e t  a i r c r a f t .  

5. N O  more t h a n  2 4  n i g h t  o p e r a t i o n s  before  11:OO p.m. 
( s u b j e c t  some s p e c i a l  a d j u s t m e n t s ,  e.g. a l l o w i n g  a i r l i n e s ,  t o  make 
u p  fo r  a i r  t r a f f i c  con t ro l  d e l a y s ,  e t c . ) .  

She l lman  and  W t i i t s i t t  s t a t e d  t h a t  these p o l i c i e s '  e v o l v e d  t l i rough  
j o i n t  deve lopmen t  by the a j . r l i n e s  and the F A A  w i t h  c o u n t y  a p p r o v a l  
and  i n c o r p o r a t i o n  t h e r e o f  i n t o  County n i g h t  o p e r a t i o n  r e g u l a t i o n s .  

. 

N o t w i t h s t a n d j  rig t h e  s a d  a c c i d e n t  pa tkertis of t l n y t i ~ a c  ~ ~ o n - s c t ~ c d u l . e d  
commerc ia l  and gene ra l  a v i a t i o n  o p e r a t i o n s ,  these s c l i e r i u l  ed  a i r l i n e  
o p e r a t i o n a l  c o n d i t i o n s  had resulted i n z e r o  n i g l i t  time a c c i d e n t s ,  
i n j u r i e s  o r  d e a t h s  o v e r  a period i n  excess of t e n  years, and 
pe rmi t t ed  liigli l e v e l s  of v i s i t o r  s e r v i c e  by the airport a t  night 
w i t h  noise l eve l s  w h i c h  were compatible w i t ! )  the Iiigli qLIa l i ty  
r e s o r t  env i ronmen t  w l i i c l i  tlie coinriiuni t y  r e q u i r e d .  
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FAA r e p r e s e n t a t i v e s  S t a t e d  t l i n t  tiiree of ttie E.tbe riigtit t i m e  c x c e p -  
tion coirditioiis were safety r e l a t e d  aiitl itot w i t t i i n  the n u t i i o r i t y  of 
t h e  County  t o  c o n s i d e r .  Sl ie l lnian and  Wiitsitt r e s p o n d e d  t h a t  t h e s e  
condj . t j .o i i s  w e r e  a n .  ainalcjani of " a p p r o p r i a t e  t e c h n o l o g y 1 '  p r a c t i c a l  
s o l u t i o i i s  t o  a n  i m p o r t a n t  problem. I l o t l i  i n d i c a t e d  t h a t  there w a s  
a n e e d  a n d  desire t o  p r o d u c e  the k i n d  of d a t a  w h i c h  the FAA 
r e q u i r e d ,  a n d  (assuming t h e  d a t a  suppor t ed  it) t o  c o n s i d e r  
a p p r o p r i a t e  nlodificatioris of the n i g h t  o p e r a t i o n a l .  r e s t r i c t i o n s .  
They itotcd t h a t  George Halcer, tlie former lt'l'Si3 cliief i t i  t h e  r e g i o n  
had uiiconclit io11a1l.y s t a t e d  a t  tlie I30cC lieariiiq t h a t  j t would be 
i r r e s p o n s i b l e  for tlie c o u n t y  t o  accede to the FAA demands u n d e r  the 
c u r r e n t  c i r c u m s t a n c e s .  

. S h e l l m a n  a n d  N h i t s i t t  a l s o  s a i d  t h a t  c h a r a c t e r i z a t i o n s  by the F A A  
t h a t  t h e  o p e r a t i o n a l  liours except ion merely nll .owcd commcrcinl 
o p e r a t i o n s  at n i g h t  a n d  e x c l u d e d  a l l  others was an i n a c c u r a t e  
character  i z a t i o n .  

D ick  D a n f o r t h  s t a t e d  seve ra l  times t h a t  FAA could  n o t  allow a i r p o r t  
. operators  t o  s p e c i f y  a i r c r a f t  o p e r a t i o n a l  r u l e s .  S h e l l m a n  a n d  

W h i t s i t t  acknowledged  FAA's c o n c e r n ,  b u t  r e i t e r a t e d  t h a t  t h e  P i t k i n  
Coun ty  n i g h t  f l i g h t  o p e r a t i o n a l  h o u r  r e s t r i c t i o n s  were d e v e l o p e d  
w i t h  t h e  FAR,' w t i i c l i  h a d  a l w a y s  s u p p o r t e d  d i f f e r e n t i a l  o p e r a t i o n a l  
h o u r s  on  s a f e t y  g r o u n d s ,  a n d  t h a t  F A A ' s  c u r r e n t  p o s i t i o n  r e f l e c t e d  

' b  

, a s i g n i f i c a n t  c h a n g e  i n  F A A  p o l i c y .  

Former  a.i.rport manager 1)j.clc A r n 0 1 . d ~ ~  1.etter ( i  t i  the I3/7/90 record) . . 
w a s  r e a d  alo i id .  
r e f e r e n c e d ,  i n  t h i s  r ega rd .  

Both  of these former a i r p o r t  manage r s  s t a t e d  t h a t  wlien AOPA o r  
others liatl ot:,:jected t o  tlie d i f f e r e n t i a l  o p e r a t i n g  I i o u r S  
r e s t r i c t i o n s ,  F A A  had c o n f i r m e d  v e r b a l l y  (and p e r h a p s  i n  w r i t i n g )  
t h a t  such d i f f e r e n c e s  were n o t  un - jus . t l y  d i s c r i m i n a t o r y  b e c a u s e  of . 
the d i f f e r e n t  c o n d i t i o n s  which a p p l i e d  t o  each group of u s e r s .  

Former a i r p o r t  manager  !)oug McCoy's t e s t i m o n y  was * 

D i c k  Darifortli s t a t e d  t l ia t  F A A  Iiad a c l i l e i n i i i c l  t o  not  i n t r u d e  t h e  
federa l  p r e s e n c e  unless t h e r e  was a c o m p l a i n t  and  t h a t  F A A  had 
m e r e l y  l t n ~ t  e n f o r c e d 1 @  the g r a n t  a s s u r a n c e s  i n  p r i o r  y e a r s .  

4 

S h e l l m a n  disagreed and noted t h a t  he ( a s  a former C o u n t y  
Commiss ione r )  a n d  Iiiany s u b s e q u e n t  Coun ty  C o n i m i s s i o n e r s  had  s i g n e d  
those  same g r a n t  assura i i ces  d u r i n g  tlle more t l j n n  t e n  y e a r s  t h a t  t h e  
F A A  had been making qrai i ts  t o  tlie a i r p o r t .  'l'liose g r a n t  a s s u r a n c e s  
Mere presetitcd b y  tile F A A  an0 sjqnecl hy v a r i o u s  boards of C o u n t y  
C o i i t n i i s s i o i i e r s  c l i i r  j i i y  t ~ i e  1)criod ot t i  iiic ~ l i a t  tlie c u r r c i i t  a i r p o r t  
o p e r a t i o n a  1 r e s t r i c t i o n s  were e v o l v i n g  w i t h  the f u l l  knowledge  a n d  
p a r t i c i p a t i o n  of t h e  FAA. 

Mr. Sliol 1111ari s a i d  t l m t  tlie coiinty aiid tliosc w l i o  s icjiied g r a n t  
a s s i i r a i w e s  wou I cl ccr ta  i i l l y  resist  an a t t c n i p t  by F A A  t o  r e v i s e  t h e  
h i s t o r i c a l  f a c t s  i n  a way t h a t  would suggest t h a t  w r i t t e n  g r a n t  
a s s u r a n c e s  were r e a  1 l y  u n t r u e  when t h e y  were s i g n e d .  
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A t  tlia c01rc.l i l s j  oti OP t l ~ o  i r r c v j  cw l .110  A i i q ~ i s t  7 h l i  I-acot-d, tlrare 
was e x t e i i s i v e  cliscussioii  as t o  ttie ttircc rccjuests w l i i c t i  tlie county 
had made. 

'l'11e s u b s t a n c e  of tlre d i s c i ~ s s i o n  a s  to cilctr c a t e q o r y  is summarized 
below, w i t h  p a r e n t h e t i c a l  m a t e r i a l  itrserted wliere a p p r o p r i a t e .  

1 ! !wl!cq  L Cor-VfiL!~ i gl! !i-po_l i c y - .  ycy i q i pI~-rggrA. Shellman 
rcpcatcd ii stilllct~ictiL Irc lirrd i i i a t l c  1.0 Fir. I)airtorLli o i i  a p r i o r  day 
t h a t  based upon wliat lie has s e e n  a t  t h i s  p o i n t ,  it appeared t h a t  
t h e  County might have a b e t t e r  a d m i n i s t r a t i v e  r e c o r d  t h a n  t h e  FAA. 
(rir, Ilanfortl i  had s t a t e d  the p r i o r  day t h a t  lie liad j n  f a c t  "touched 
his bases t t  o r  words t o  t h a t  e f fec t )  ),y a t t ~ ~ t i t a ~ t ' t  w i t h  tlie s a f e t y  
peop le  i n  the Region b e f o r e  he  prepared  t h e  FAA's l e t te r  t o  the 
County, wlijcli found n i g h t  o p e r a t i o n s  by GA t o  be s a f e  a s  a m a t t e r  
of FAA p o l i c y  (presuniably tlie PJieclimann l e t t e r  of 2 / 9 / 9 0  to 
Chairiiian Ross) . NL-. Uliitsitt s a i d  t h a t  the County liad p r e v i o u s l y  
r e b u e s t e d  d i s c l o s u r e  of  tlie same in fo rma t ion  on a t  l e a s t  o n e  occa- 
s i o n  as well. (Lack o €  an  F A A  r e c o r d  s u p p o r t i n g  its d e c i s i o n  was 
also n o t e d  i n  Mr. Y a s g i ~ r ~ s  l e t t e r  w h i c h  was inc luded  i n  t h e  August 
9th h e a r i n g  r e c o r d )  . lloiie of the FAA persorinel p r e s e n t  responded ' 
t o  t h e  County ' s  req i ies t  for I."'L's s u p p o r t  for i t s . s a f e t y  and o t h e r  
a d m i n i s t r a t i v e  r e c o r d  s u p p o r t i n g  FAA's P i t k i n  C o u n t y  a c t i o n .  

2. - IIEPA E A I I I T S .  Our  second r e q u e s t  was t h a t  t h e  FAA 
u n d e r t a k e  an Environmental  A s s e s s m e n t  t o  d e t e r m i n e  i f  NEPA r e q u i r e d  
an Envirooitaent Jiirpoct Sta t emen t  p rocess .  With d u e  r e s p e c t  t o  t h e  
F A A ' s  recent r e c l i a r a c t e r i z a t i o n  of tlie f a c t s  so as t o  c l a s s i f y  ' 
t h e i r  c u r r e n t  p o s i t i o n  as m e r e l y  a delayed m a t t e r ,  . 
Mr. k l h i t s i t t  and Mr. Shellman s t a t e d  t h a t  i t  v a s  i n  f a c t  a change 
of  l ongs t and ing  FAA/County . p o l i c y  w i t h  r ega rd  t o  n i g h t  ope ra t ion ' a l  
e x c e p t i o n s  be ing  igade f o r  the a i r l i n e s  u n d e r  the f i v e  c o n d i t i o n s  . 
mentioned above. The  import  of FAA's c u r r e n t  p o s i t i o n  was 
exace rba ted  by the f a c t  t l ra t  F A A  had i n d i c a t e d  t l i c y  would on.ly 
"tciiipocari I y t l  ncccpk iiii e l e v e n  O ' C I O C I C  curfew f o r  all a i r p o r t  
u s e r s .  w i i s  was a furtiicr s i g n i f i c a n t  d e p a r t u r e  i t r  tha t .  it c l e a r l y  
imp l i ed  t h e  p o s s i b i l i t y  of FAA i n s i s t i n g  t h a t  the County keep the 
a i r p o r t  open f o r  o the r  p e r i o d s  of the n i g h t ,  o r  perhaps  o n  a 
twenty-four  h o u r  b a s i s .  The re fo re ,  tlie c u r r e n t  p o s i t i o n  of t h e  
FAA, and a l s o  what it p o r t e n d s ,  is a major f e d e r a l  a c t i o n  l i k e l y  t o  
have major impacts  on  t h e  l o c a l  community. 

We w e r e  r e q u e s t e d  t o  i d e n t i f y  w l i a t  those  impacts  w e r e .  
W e  s t a t e d  t h a t  the purpose of an EA was t o  i d e n t i f y  t l iose impacts ,  
but t h a t  a f e w  examples had a l r e a d y  come up i n  the r eco rd .  One  of 
these was the f a c t  t l i a t  m i n i m a l  otisti-uctiotr 1 i q l r t i n g  w a s  nccdecl t o  - 
hand le  the scl ieduled a i r l i n e s  uiicler tlre currelit e x c e p t i o n  t o  
dayt ime o n l y  f l i g h t  o p e r a t i o n s .  llowever, i f  the a i r p o r t  became 
a v a i l a b l e  a f t e r  da rk  t o  a l l  comers, there was a s i g n i f i c a n t  
p r o b a b i l i t y  t h a t  the valley would !lave t o  he l i c j l i t c r l  up like a . 
r e f i n e r y  . 't'tiat w o i i t d  n o t  be c o i ~ i p t r t j ~ , l e  witti a remote mountain 
resor t  communi ty ,  wlijch j s a l r e a d y  s t r u g g l i n q  w i t h  h o w  to c o n t r o l  
o r  r educe  residentjnl .  l i g h t  j n t r u s i o n  at iiiqtit.  
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A l s o ,  tlio e x i s t i n g  prohleli ls  uti Lcli are  o c c u r r l . n q  w l t h  
regard t o  noise rroir d a y t i m e  o p e r a t i o i l s  a r e  i r i  p a r t  a f u n c t i o n  of 
t h e  f a c t  t h a t  the v a l l e y  t e n d s  t o  B b c h a n n e l "  tlie a i r  t r a f f i c  a n d  
a l s o  teiids t o  magni fy  and  r e v e r b e r a t e  the noise. I t  w a s  rioted t h a t  
w e  had e v i d e n c e  j n  the h e a r i n g  of n o i s e  c o m p l a i n t s  as f a r  as ten 
m i l e s  away f rom t h e  v a l l e y ,  which  pheiiomenon w a s  f a i r l y  common. . 

Ilecniise tlie P i  t k i n  County  A i r p o r t  is a1 r e a d y  c o n s t r a i n e d  
i n  tlie w j  i i k c i - k i i i m  by kerraiii  niid f r c c l t i c n t  weattier d a y s ,  w e  were 
v e r y  l i k e l y  t o  begin to r e a l i z e  v e r y  q u i c k l y  t l i a t  i t  tins f i n i t e  
limits. A t  t h e  moment w i t h  o n l y  U i i i t e d  E x p r e s s  a n d  C o n t i n e n t a l  
E x p r e s s  o p e r a t i n g  u n d e r  t h e  n i g h t  h o u r s  e x c e p t i o n ,  w i n t e r t i m e  
weather  coridi tioiis f r e q u e n t l y  place tlie a i r p o r t  u n d e r  c o n s i d e r a b l e  

. 

c a p a c i t y  r e s t r a i n t s .  'l'he r e a l i t y  of a f i n i t e  c a p a c i t y  is l i k e l y  to '  
be r e a l i z e d  niuch s o o n e r  a t  t h e  P i t k i n  County  Ai rpor t  t h a n  i n  many 
o t h e r  a i r p o r t s .  That  w i l l  g i v e  r i se  t o  flie q u e s t i o n  of t h e  e n v i r o n -  . 
m e n t a l  a n d  econoiiiic u t i l i t y  of allowitig a Iiuiidred Donald Trumps t o  
f l y  i n  by  a hundr.ed l i g h t l y  o c c u p i e d  b u s i n e s s  je ts ,  o r  t o  b r i n g  i n  
t h e  same number o f  p e o p l e  w i t h  one  o r  t w o  a i r l i n e  o p e r a t i o n s .  

I n  a d d i t i o n  t o  t h e  p o s s i b i l i t y  o f  c o n f l i c t  i n  t h e  air 
between n o n - s c h e d u l e d  opera t ions  and  s c h e d u l e d  o p e r a t i o n s ,  t h e r e  is 
a very  d i f f e r e n t  u s e  p a t t e r n  on t h e  g r o u n d .  Where a s c h e d u l e d  
o p e r a t i o n  c a n  t u r n  o v e r  t h e  same ramp s p a c e  f o r  many h i g h  c a p a c i t y  
p a s s e n g e r  o p e r a t i o n s ,  t h e  gene ra l  a v i a t i o n  u s e  t y p i c a l l y  r e q u i r e s  
pa rk ing  s p a c e s  f o r  e a c h  a i r p l a n e  which  a r e  f r e q u e n t l y  o c c u p i e d  by  
t h e  same a i r p l a n e  f o r  d a y s  o r  weeks.  

i d e n t i f y  t h e  e f f e c t s  of t h e  p u r p o s e d  f e d e r a l  a c t i o n .  Ne h a v e  ' 
c e r t a i n l y  i d e n t i f i e d  some of t l i e i n ,  b u t  w e  would h a v e  to d e f e r  bo 
t h e  s t u d i e s  t h e m s e l v e s  b e f o r e  t h e  f u l l  i iupac t  of the FAA d e c i s i o n  
c o u l d  be e v a l u a t e d .  

I t  was r e p e , a t e d  t h a t  t h e  p u r p o s e  o f  a n  EA o r  a n  EIS is  t o  . 

3 .  K!!!!d_iLngand snffgtv of n-mj-mesth!d i es. our t h i r d  r e q u e s t  
w a s  t h a t  the FAR p a r t i c i p a t e  j.11 furidiliy c o u n t y  s a f e t y  a n d  n o i s e  
s t u d i e s  f o r  t h e  reasons a l r eady  s t a t e d .  111 t h e  c a s e  of t h e  s a f e t y  
s t u d y ,  w h i l e  w e  r e c o g n i z e d  t h e  FAA's a u t h o r i t y  i n  t h a t  a rea ,  w e  
f e l t  t h a t  it was i n  t h e  i n t e r e s t  of e v e r y o n e  c o n c e r n e d  fo# t h e  FAA 
t o  fund  t h e  County  i n  making t h e  "best  c a s e B B  as t o  t h e  problems 
w h i c h  t h e  County  is concerned a b o u t .  Lynn P i c a r d  (FAA) pointed Out 
t h a t  t h e  FAA n o i s e  s t u d y  f u n d s  which  m i g h t  be a v a i l a b l e  m i g h t  
address  many of the e n v i r o n m e n t a l  i s s u e s  wh ich  w e r e  c r e a t i n g  
c o n c e r n .  S h e  a l s o  p o i n t e d  o u t  t h a t  ( c o n t r a r y  t o  common bel ie f )  FAA 
n o i s e  s t u d i e s  do n o t  have t o  s t o p  a t  t h e  65LDN c o n t o u r .  T h a t  is 
s i m p l y  a m i i i i i i i t i i t i  w h i c h  tilo F A A  i n s i s t s  iipon a n d  i t  is e n t i r e l y  u p  
t o  the s p o n s o r  t o  go t o  lower l e v e l s  if des i red .  W i i s  r e s p o n s e  w a s  
made t o  o u r  e x p r e s s i o n  of c o n c e r n  t h a t  the FAA would u s e  t h e  p a r t  
150 t o  p r e v e n t  u s  f rom g o i n g  be low 65I,DrJ, t o  a m b i e n t  n o i s e  l e v e l s .  
This t y p e  of r e s t r a i n t  w a s  d i sc l a imed  by FAA.  

A t  t h e  c o n c l u s i o n  of the m e e t i n g  C o l .  Gr iggs  read a w r i t t e n  
p r e v i o u s l y  p r e p a r e d  s t a t e m e n t  s t a t i n g  t h a t  t h e  FAA's p o s i t i o n  w a s  

, 
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1 ' .  s t a t e d  e s s e n t i a l l y  a s  follows: 

1. FAA would d o  its own s a f e t y . s t u d y .  

2.  FAA so l i c i i ed  P i t k i n  C o u n t y ' s  i n p u t  and d a t a  for FAA 
, i .. s a f e t y  s t u d y .  

1 .  3. F A A  would n o t  f u n d  P i t k i n  C o u n t y ' s  s a f e t y  s t u d y .  
3.  . 
1 so w i t h  its own f u n d s .  

4 .  If P i t k i n  County wanted t o  do its own s t u d y ,  it c o u l d  do 

5 .  F A A  would have  no ob jec t ion  t o  P i t k i n  County and  t h e  FAA 

6 .  If p a r a l l e l  s a f e t y  s t u d i e x  - o c c u r r e d ,  t h e y  c o u l d  be 
* ,. . t t i n t e r a c t i v e 8 @  ie: each c o u l d  p a r t i c i p a t e  i n  t h e  o t h e r  s t u d y  o r  

a .  s o l i e i t  t h e  o t h e r s  i n p u t .  

doing p a r a l l e l  s t u d i e s  on t h e  s a f e t y  i s s u e s .  
I 

7.  itk kin County m u s t  g i v e  " p a r i t y 1 '  t o  a l l  a i r c r a f t  u n t i l  
11:oO p.m. and not e n f o r c e  t h e i r  c u r r e n t  n i g h t  t i m e  r e s t r i c t i o n s .  
There must be an 1 1 : O O  p.m. curfew f o r  a l l  a i r c r a f t .  

8 .  If  P i t l c in  County d i d  n o t  comply w i t h  s e v e n  above ,  t h e  
I mat te r  would be  referred by FAA t o  t h e  Department o f  J u s t i c e  f o r  

l i t i g a t i o n .  

9 .  FAA would fund  a p a r t  150 study by P i t k i n  County.  

10.  F A A ' s  f u n d i n g  of a p a r t  150 s t u d y  was " l inked1 '  t o  P i t k i n  
C o u n t y ' s  compl i ance  w j . t h  7 above.  F A A  would n o t  fund  P i t k i n  
Cout i ty ' s  n o i s e  s t u d y  i f  P i t k i n  County d i d  n o t  comply w i t h  7 above.  

. 

The C o u n t y ' s  r e p e a t e d  r e q u e s t s  f o r  a n  e n v i r o n m e n t a l  a n a l y s i s  w a s  
n o t  a c c e p t e d ,  r e j e c t e d ,  o r  o t h e r w i s e  addressed  by FAA. 

The C o u n t y ' s  r e p e a t e d  r e q u e s t s  f o r  t h e  FAA's a d m i n i s t r a t i v e  r e c o r d s  
s u p p o r t i n g  i t s  p o s i t i o n  w a s  n o t  a c c e p t e d ,  rejected o r  even  
a d d r e s s e d  by FAA. 4 

' Shel lman and  W h i t s i t t  s t a t e d  t h a t  t h e  F A A  c o n d j - t i o n s  w e r e  p r o b a b l y  
beyond t h e  c u r r e n t  i n s t r u c t i o n s  of the noa rd  of County C o m m i s -  
s i o n e r s ;  t h a t  Mr. She l lman  would be a t t e n d i n g  a l e g a l  c o n f e r e n c e  i n  
t h e  S o v i e t  Union u n t i l  September  2 5 t h ;  t h a t  t h e  FAA p r o p o s a l s  would  
be  t a k e n  up  w i t h  t h e  board immedia t e ly  a f t e r  h i s  r e t u r n .  

D K S / e m a  

Z:\PITCO-AP\Washington.Sum 
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I Appendix Item No. 4 Rocky Mountain High.Flying: Flying 05/86 
~~ 

. I FLYING, May, 1986 Minifeature 

I 

FLYING A charter into Aspen a few 
byean ago, I wondered why so many 
mountain accidents had occurred near- 
by. Did peculiar facets of weather or 
tcrraiii snare pilnls iii tlicise l?.(HK)-foot 
passes east of the [:unci1 rcsurt? ’I’liose 
of us  operating in that region thought 
iiicxperience and bad judgment were 
to blame. We put it down to “the 
fhtlanders”-a convenient catch-all. 

‘I’licn I h d  a cliniice to slicak with a 
pilot who liad crashed west of Indcpen- 
dence Pass in a single-engine airplane. 
A 5.000-hour ATP with ~ilcnty of iiioiiii- 
Liiii c!xlic*ricwc:r. Iic Ii:itl I w t i  :ii*rij::a tlic 
pass (l2,U!YJ fect) to ; ~ r i i l  from Aspen 
three times earlier that same day. He 
checked weather often during the in- 
terval. Siirfnce winds at Aspen and 
forecast winds aloft were both nortli- 
west, suggesting ulitlrafts flowing 
along thc valley, trending southeast 
froni Aspen to the pass. 

Accordiiig to traditional mountain- 
flying wisdom. this pilot cotiltl linvc nn- 
ticipnted a ~ o o d  rate of clinib to lncle 
pendcnce. And indeed that happened; a 
couple of miles west of the pass the air- 
c n f t  asceirdetf a t  a steady 300 fpm in 
updnlts. But  then. the pilot encoun- 
tered turbulence, followed immediate- 
ly by a loss of 30 to35 knots in indicated 
airspeed. He had been climbiiig at 80 
knots mid now found liiiiiscll settling 
a t  2,000 fpm without enough airspeed 
to turn. He lowered the nose, dropped 
the flaps and tried to maintain control. 
Rocks loomed in thewindshield. and all 
he could do was swing the fiiaelnge 
parallel to the spine of the hill  and level 
the wings. Everyone survived the en- 
suing crash. Tire pilot said that the 
time from first encounter with wind 
shear to impact was about 10 to 15 see 
oiids. The wreckage lay at 11,700 fcet. 

In my analysis of events, this pilot 
judged all the factors correctly using 
tlic latest kiiowletl~c or nioiintaiii air- 
flow. Theoretically, he sliould not have 

encountered a downdraft on the u p  
wind aide of the pass. Yet he did. 
Some weeks after that accident I 

flew into Lendville. Colorado (9.927 
feet msl), 30 miles east of Aspen and 15 
miles northeast of Independence Pass. 
Leadville b nestled into an immense 
mountainous high plateau ahat rtrad- 
dlcs the Continental Divide in centrnl 
Colondo. Aspen, at 7,793 fect insl. r ib 
inavalley immediately west of the loft- 
iest summits in Coloradoand the main 
bulk of the plateau2 I was startled to 
receive a Leadville altimeter setting of 
30.61. Unula Cilgulin, tlie FBO a t  
Leadville, remarked that the atmo- 
spheric pressure frequently reached 
that high. Suddenly I realized- that 
such elevated pressure might be a s i g  
nificant anomaly. Usually in the Rocky 
Mountains, with westerly winds aloft. 
you can count on steadily dropping 
prcskure ns you fly enstward. h i t  Iiiyti 
pressures on the Lendville platenu 
could cause hitherto unrecognized 
mountain drainage winds traveling 
downhill in every direction. There real- 
ly might bc clowntlrafls on tlic wcst 
sitlc of tlie divitlc, flowing ngaiitst tlic 
prevailing wiiids aloft. 

Lesdville’s bnrometric pressure for 
the time of tlic nccitlciit clcscrilwtl 
nlmvc WIS 30.5!k A,qpi i ’g  Ii:itl IIIWI 
30.42. III a straiKlit-litic distance of oiily 
30 miles, pressure increased from west 
to east by .17 of an inch. 

From the NTSB I obtnined a comput- 
er printout of all nccitlciits ncnr Aspcn 
since 1978. In hlsrcli 1982. a pilot flying 
a turbochargcd hlooiiey clitnbed out of 
Aspen en route to Denver. Apparently 
Iic planned to cross Ilagcrtriaii I\;isa. 
which offers inore favorable terrnin to- 
w n d s  1,eadville than does Iritlcpen- 
dence. The aircraft crashed a t  the 
11.500-foot level west of h g c r m a n  
fhsa. The pilot .wrvivetI. and latcr iri- 
formed the NTSU that he had lorcred 
ful l  flaps just prior to impact and that 
the airspeed \vas decaying. According 
to the National Wentlicr Service. sur- 
lace Iiressurc a t  Aspen arouiid time of 
departure wns 2n.77. At Lcndvillc, the 
barometer read 29.96.19 higher. 

Another crash occurred in an area 
west of the Cntitirientnl 1)ivirlc n t  n sim- 
ilar elevation wlicri the Lcatlville altim- 
eter setting was .17 inches higher than 
Aspen’s. again with forecasts of west- 
erly winds aloft. The pilots reported 
abrupt drops in airspeed followed by 
strong downdrafts. 

Most meteorology texts merely men- 
tion mountain drainage winds. They 
originate in high, cold nrens nncl flow 
down known cliniiiicls. One proniineiit 
example is the Santa Ana wind in Cali- 

. 

fomin. This drainapc current ipawna 
in high pressure in the Mojave Desert., 
when the floor averages 3.000 feet 
msl. S a n h  Ana winds tumble through 
passes and over Q,OO@foot mountain 
ranges as they surge routhwest 
agninst the usual circulntion alof t  

Chinook. winds, drying and heating 
as  tlicy clr.scciid, nn notorious enit of 
the Itwkics. Generally. they are associ- 
ated with mountain-wave conditions. 
Many years ago I started comparing 
surfacc pressures upwind and down- 
wind of mountain chains in order to 
fashion my own turbulence predic 
tions. You will be jostled by hefty 
downdrafts and rotors on the lee side if 
the atmosphere is stable. winds aloft at 
mountain-top level are predicted a t  25 
knots or greater perpendicular to the 
n n g e  axis, and surface pressures in 
the lee of n mountain ranKe are at least 
.1 iiiclics lower than those to wind- 
ward. A good example is the Alamosa 
and Trinidad pair, which brackets Cob 
rado’s La Veta Pass. If Alamosa’s 
presaiire is .24 or more higher than 
‘I’riniil:til’s, nlitl winds aloft nt 12.000 
fcct arc wcstcrly above 35 knots, ex- 
pect a memorable journey. Over the 
past 18 months 1 have made random 
rtmparisoiis of Asprii aiitl Leadville al- 
Iiiiii*tvr wlliitK9. lI,q~i:iIly Aapcn ia 
IiiKlicr tlim Lcnrlvillc, in line with the 
traditional pressure slope from west to 
enst. 

Prccoriceived notions of 1 pressure 
grailiciit, niid the ever present suspi- 
cion of pilot error, probably prevented 
accident investigators from identify- 
inK niountnin drninap wind RI a cause 
for t h o w  rnsl ics  east of Aspen. No 
onc thouplit to check barometric pres- 
sures at Lendville. Few believed any 
hazard existed such as severe down- 
drafts flowing from the ens t  

l’licse nccitlcata involver1 hiEh densi- 
ty altittides, no doubt. All the aircraft. 
however ,  w e r e  below mnximum 
weight and well under their service 
CeiliiiRs niitl, hut for nioiintain drain- 
ace winds [a condition not known to 
arty of the pilots), they should have 
reached thcir destinntions. 

. \)‘lien planning a flight emstbound 
froin As~icti, nljtnin tlie 1,cntlville s u r  
face observation as part of your weath- 
er briefing. Lcadville wenther comes 
out on a special circuit at 20 minutes 
;last the hour. I f  Leadville’spressurtis 
higher than Aspen’s, don’t try l n d c  
penclence, Hagerman or any other pass 
crossing the divide east onto the pla- 
teau unless you are flyinR a machine 
capalilc or n f.(K)O-fpm climb at a denri- 
ty altitudc of 12.000 feet- 

M A R G A R m  h M B  

.Appendix, Item No. 4 - Night VFR Safety Study Report, App 4-1 



. .  
g. 

( 

Appendix Item No. 5: Curriculum Vitae, Susan P. Baker 

CURRICULUM VITAE 

SUSAN P o  BAKER, M.PoBo 

PERSONAL 

- Born May 31, 1930, Atlanta, Georgia - Married 1951, to Timothy D. Baker, M.D.: three children - Social Security Number: 215-28-3154 - Office Telephone Number: 301-955-2078 

APPOINTMENTS 

1988 - Co-Director, the Johns Hopkins Injury Prevention Center 

1987-88 - First Director of the Johns Hopkins Injury Prevention Center 
1983 - Professor of Health Policy and Management (Joint Appointment in 

Environmental Health Sciences), The Johns Hopkins University 
School of Hygiene and Public Health 

University School of Medicine 

Health 

1983 - Professor of Pediatrics (Joint Appointment), The Johns Hopkins 

1975-86 - Visiting Professor, University of Minnesota School of Public 

1984-87 - Visiting Lecturer in Injury Prevention, Harvard School of Public 
Health 

1968-83 - Research Associate 1968-71; Assistant Professor 1971-74; 
Associate Professor 1974-83 in Department of Public Health 
Administration, The Johns Hopkins University School of Hygiene 
and Public Health 

~. 

1968-81 - Research Associate, Office of the Chief Medical Examiner of 
Maryland 

EDUCATION 

- Cornel1 University, 1947-51, B.A. (With Distinction) Zoology 

- The Johns Hopkins University School of Hygiene and Public Health, 

- Arizona State University, Course in Airplane Crash Survival 

- International Center for Safety Education, Advanced Crash Survival 

1966-68, M.P.H., Epidemiology 

Investigation, April-May, 1981 

Investigation School, 1987 
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ADVISORY COMMITTEES 

Chair, Agenda-Setting Panel on Occupational Injury, Centers for Disease 
Control, 1990- 
Member, Agenda-Setting Panel on Unintentional Injury, Centers for 
Disease Control. 1990- 
Advisory Committee, Citizens for Reliable and Safe Highways (CRASH), 
1990- 
Advisory Committee for Injury Prevention and Control of the Centers for 
Disease Control, 1989- 
Vice-chairman, Advisory Committee to Develop Injury Prevention Plan for 
Maryland, 1985-87 
Governor's Task Force on Homicide, Suicide, and Unintentional Injuries, 
1986-87 
Vice-chairman, Committee on Trauma Research, National Academy of 
Sciences/National Research Council, 1984-85 
Chairman of the National Review Panel for the National Accident Sampling 
System (NASS) of the National Highway Traffic Safety Administration 

*National Academy of Sciences, Transportation Research Board Advisory 
Committee on Pedestrian Separation 1974-81 
Appointed by President Ford to the National Highway Safety Advisory 
Committee. Vice-chairman: Chairman of Vehicle Subcommittee; 1975-77 
U.S. Department of Transportation, Truck and Bus Safety Advisory 
Committee, 1976-78 
Cornell University - Advisory Committee to Dean of College of Arts and 
Sciences, 1975-80; University Council, 1974-76 
Maryland Alcohol Safety Action Program, Advisory Board, 1971-74 
Maryland State Health Department, Emergency Medical Services Advisory 
Council to Secretary of Health of Maryland, 1973-74 
National Safety Council Occupant Restraint Workplace Advisory Comm.1982- 
National Society to Prevent Blindness, Committee on Occupational Eye 
Health and Safety, 1985- 

(NHTSA) 1976: 1978: 1980-81 

CONSULTANT 

- Expert Panel, Age 60 Rule, FAA-sponsored research by Hilton Syst.,1991- - Expert Panel, FAA-sponsored Airplane Shoulder Restraint Study, 1987 - American Academy of Pediatrics, Maryland Chapter, Consultant to 
- American Academy of Pediatrics, Task Force on Food Choking, 1983 - Centers for Disease Control, International Classification of Diseases 
- Medical and Chirurgical Faculty of Maryland, Consultant to 
- Institute of Medicine, consultant for Report to the Secretary of Health 

- Consultant to New York State Health Department Burn Injury Study, 1977 - Centers for Disease Control: consultant for development of their 

Committee on Accident Prevention, 1982- 

Revisions, 1984- 

Transportation Safety Committee, 1974- 

that became Volume 1,"Healthy People," The Surgeon General's Report,1978 

proposal for an injury control program for health departments, 1977 
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PROFEBBIONAL ORGANIZATION8 

American Public Health Association: Governing Council 1975-77: Action 
Board 1977-79, Section Council 1979-81, Section Program Chairman, 1973 
American Association for Automotive Medicine (AAAM): Board of 
Directors, 1971-76; President 1974-75 
American Trauma Society: Board of Directors, 1972-88 
International Association for Accident and Traffic Medicine 1972- 
American Burn Association 1978- 
The Johns Hopkins Medical and Surgical Association, 1983- 
Aircraft Owners and Pilots Association, 1985- 
Aerospace Medical Association, 1988- 
Aerospace Human Factors Association, 1990- 

EDITORIAL BOARDS 

- American Journal of Public Health, 1983-1986 - Journal of Accident Analysis and Prevention, 1975-84 - Journal of Trauma, 1979- - Journal of Public Health Policy, 1980- 

OTHER ACTIVITIES (selected list) 

- Co-Director, The Johns Hopkins Program for the Study and Control of 
Childhood Injuries, 1983- - Injury Scaling Committee of the American Association for Automotive 
Medicine, 1973- - Director, two-week course on "Injury Prevention in Developing 
Countries,I' sponsored by World Health Organization, 1983 - Co-Chairman, National Conference on Injury Control, 1981 - Faculty member, NHTSA course, Biosciences for Engineers, 1981 - Developed Clinical Modifications to the 9th Revision of International 
Classification of Diseases (ICD-9-CM), Chapter.l7,'Injuries, 1977-78 - Member of committee of 15 outside experts to review the 5-year Research 
and Development Plan for National Highway Traffic Safety Administration 
(NHTSA) rulemaking on Motor Vehicle Safety Standards, 1979 - Member of Transportation Research Board Committee to Review 5-year Plan 
for NHTSA's Highway Safety Programs, 1979 - Preventive Medicine Task Force Member and contributing author, 
"Preventive Medicine, U.S.A." Fogarty Center and American College of 
Preventive Medicine, 1974-75 - Baltimore Safety Council, Board of Directors, 1969-74 - American Academy of Orthopaedic Surgeons, Continuing Education Faculty, 

- Armed Forces Institute of Pathology, Accident Course, Faculty, 1971-72 - National Institutes of Health Review Committee, Sudden Infant Death 
1974 

Syndrome, 1972 
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PARTICIPATION IN INTERNATIONAL CONFERENCES AS INVITED GUEST OR XEYNOTE 
SPEAKER 

- Utrecht, Netherlands, Highway Safety Conference, 1974 (Prize Recipient) - Haifa, Israel, International Conference on Pedestrian Safety, 1976 
- Melbourne, Australia, International Conference on Alcohol, Drugs, and 
- Brisbane, Australia, Conference on Childhood Accidents and Prevention, 
- Kathmandu, Nepal, International Conference on Deprived and Disabled 
- American Medical AssoChtiOn Conference on Prevention of Disabling 
- Calgary, Alberta, Canada, Injury-Trauma-Conference, The John T. L a w  

- Korean Preventive Medicine Society, 1987 (Keynote Speaker) - Sydney, Australia, Public Health and Road Safety Conference, 1990 

(Keynote Speaker) 

Traffic Safety, 1977 (Keynote Speaker) 

1979 (Keynote Speaker) 

Children, 1982 (Invited Speaker) 

Injuries, 1983 (Keynote Speaker) 

Memorial Lecture, 1984 (Keynote Speaker) 

(Keynote Speaker) 

HONORS AND AUARDS 

. .  

- Cornel1 National Scholar 1947-51 - Phi Beta Kappa - Delta Omega (Public Health Honor Society) - Prince Bernhard Medal and $1500 prize for Dissertation in Traffic 
Safety, from the Dutch Association for Traffic Medicine, 1974 - Safety First Club of Maryland, Leader in Lifesaving.Award, 1978 - American Trauma Society, Distinguished Achievement Award, 1981 - America Association for Automotive Medicine, Award of Merit, 1985 - American Trauma Society, Stone Lectureship Award, 1985 

- Named "Bad Guy of the Month" by Road Rider Magazine for efforts 
- Who's Who of American Women, since 15th Edition - Who's Who in the East, since 21st Edition - Who's Who in America, since 44th Edition - American Association for the Surgery of Trauma, Honorary Fellow, 1988- - Charles A. Dana Award for Pioneering Achievements in Health and Higher 

- American Epidemiological Society, Member, 1990- 

promoting motorcycle helmet laws 

Education, 1989 

COURSES TAUGHT 

- Issues in Injury Control - Aviation Safety - Epidemiology of Injuries (Text is Iniurv Fact Book by Susan Baker, et al.) 

c 
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