BACKGROUND and DESCRIPTION:

The Federal Aviation Administration (FAA) has completed an airspace evaluation of the proposed Tourism and Sports Authority (TSA) Multipurpose Facility located in Tempe, Arizona.  The evaluation was conducted under the provisions of Federal Aviation Regulation (FAR), Part 77, "Objects Affecting the Navigable Airspace." The facility is primarily designed to be a sports stadium and will be referred to as "the stadium" throughout this document.

The sponsor has planned the stadium to be approximately 1.6 million square feet of overall area with dimensions of 738 feet by 868 feet.  The stadium will provide seating  capacity  for 73,000 spectators.  The stadium is designed to have the roof retractable for designated functions.  Portions of the stadium physical structure will be subterranean.

The FAA received the original notice filed by the sponsor on June 5, 2001.  This notice cited a specific location within a land parcel bounded by Priest Drive, Washington Street, Center Parkway, and the Union Pacific Railroad tracks (north of the Red Mountain Freeway 202).  Subsequently, on August 9, 2001, the sponsor notified the FAA of a repositioning of the stadium within this same land parcel.  The site is east of the Phoenix Sky Harbor International Airport (PHX) Runway 26 approach  end.  The PHX airport is located in Phoenix; the stadium site is located in the adjacent city of Tempe.

Because of the considerable mass and footprint of the stadium,  and the undulating terrain elevations upon which it is sited, the structure does not lend itself to be defined by one set of latitude/longitude coordinates or one vertical height.  The FAA will use the sponsor's calculated mid-point of the stadium footprint and highest roof elevation for description and evaluation purposes.  This was supplied as latitude 33-26-19.04, longitude 111-57-05.02 (datum NAD 83); roof height 1360 feet above mean sea level (AMSL).  This mid-point equates to a height of 226 feet above ground level (AGL).

NOTICE FILING and OBSTRUCTION STANDARDS:

PHX Runway 08/26 is classified as a precision instrument runway.  It has recently been reconstructed and lengthened to 11,490 feet, at a cost in excess of  $70 million dollars which was predominantly reimbursed with Airport Improvement Program (AIP) and Passenger Facility Charge (PFC) funds.  PHX Runway 08/26 is the longest runway of a three-runway configuration.  The new length will increase departure stage length capability for certain aircraft during hot weather conditions. An Instrument Landing System (ILS) has been installed for each end of the runway.

FAR, Part 77 notice criteria (Subpart B) and obstruction standard (Subpart C) calculations were performed using the nationally implemented Legacy automated program.  The runway/data function of this automated program, which computes these calculations, contains the following stored data for PHX Runway 26: Physical end threshold latitude 33-26-26.96, longitude 111-59-31.70.  Runway physical end threshold spot elevation 1133'AMSL.

The calculations measured the stadium mid-point to be 12,431 feet from a point beginning at the PHX Runway 26 physical end threshold, continuing along the runway extended centerline; and, 781 feet from a point perpendicular to the centerline continuing and ending at the stadium mid-point.

The calculations found that the stadium mid-point height met the notice filing criteria of FAR 77.13(a)(1), a height more than 200 feet AGL at the site;  and, 77.13(a)(2), a height penetrating a 100:1 slope within 20,000 feet from the nearest point of the PHX Runway 26 physical end threshold.

The calculations found that the stadium mid-point height identified the structure as an obstruction by exceeding FAR 77.23(a)(2), by 26 feet, a height more than 200 feet AGL, at the site.

The calculations found that the stadium mid-point height is 29 feet below the PHX Runway 26 approach slope surface, designated by FAR 77.25(d)(2)(iii).

EFFECT ON VISUAL FLIGHT RULES (VFR) OPERATIONS:

The lowest established VFR traffic pattern altitude listed for PHX in the Department of Transportation (DOT)/FAA Airport/Facility Directory is 998'AGL/2133'AMSL.  The stadium height (1360'AMSL) does not penetrate a 20:1 VFR approach surface slope ratio.  The VFR climb/descent area begins abeam the runway threshold and is the area where the pilot is either descending to land on the runway or climbing to pattern altitude after departure.  The floor of the climb/descent area for PHX Runway 26 is 350 feet above the airport elevation (1133'AMSL). The stadium height (1360'AMSL) does not penetrate the calculated floor of the climb/descent area (1483'AMSL).

EFFECT ON INSTRUMENT FLIGHT RULES (IFR) APPROACH PROCEDURE OPERATIONS:

The PHX Runway 26  instrument approach ILS and LOC minimum descent altitudes (MDA) were recently amended because of  a DME equipment installation which provided the opportunity to establish a step-down procedure after the aircraft passed the existing controlling obstacle for the approach.  The S-LOC minimums were lowered from 1800'AMSL to 1500'AMSL.  The FAA was advised there could be a potential for existing structures sited in the final approach segment of this instrument procedure to necessitate another modification to these minimums.  A contracted survey from a private engineering firm established that a building sited at latitude 33-26-39.59, longitude 111-57-25.23 of a height 1283.89'AMSL shall be the new controlling obstacle for the approach.  A temporary National Flight Data Center (NFDC) Notice to Airmen (NOTAM) #1/0336 was issued, establishing the S-LOC 26 MDA at 1540'AMSL.  This temporary NOTAM will remain in effect until the permanent adjustment to the instrument approach procedure is published.  The stadium height (1360'AMSL), at the repositioned site location, will not impact the new step-down procedure or minimum descent altitude for instrument approach procedures to PHX Runway 26.

EFFECT UPON THE OPERATION OF AIR NAVIGATION AIDS (NAVAIDS):

Math models were used as tools to predict the potential for physical interference upon the operation of NAVAIDS caused by the stadium structure mass.  The math model calculations can only hypothetically predict whether there is impact.  Actual effect of a proposed structure upon radio frequency (RF) energy, such as that radiated from the ILS and VOR NAVAIDS utilized at PHX can only be determined after a structure is built.  

The Ohio State University Near Zone Basic Scattering Code (NZBSC42) math model was used to analyze potential interference.

An analysis was performed for the PHX Runway 25R existing V-Ring antenna which provides course guidance for the LOC BC instrument approach procedure.  The NAVAID is expected to experience a peak error that is within 9.5% of tolerance threshold.  The error is expected to occur approximately 2.55 nautical miles from the NAVAID.

A second analysis was performed for a PHX Runway 25R simulated MARK 20A log-periodic antenna which may provide course guidance for the LOC BC instrument approach procedure.  The NAVAID is expected to experience a peak error of 0.3% of tolerance threshold.  The error is expected to occur approximately 2.55 nautical miles from the NAVAID.  

An analysis was performed for the PHX Runway 26 glideslope antenna which provides guidance for the ILS instrument approach procedure.  The NAVAID is expected to experience a peak error of 13.3% of tolerance threshold.  The error is expected to occur approximately 1.4 nautical miles from the runway threshold.

An analysis was performed for the PXR VOR which provides guidance for the PHX Runway 25R VOR/DME and the VOR/DME-A (circling only) instrument approach procedures.  The VOR antenna has recently been converted to a Doppler configuration which provides more resistance to errors caused by building reflections.  The analysis predicted there would be no impact upon the operation of the NAVAID.

The math model studies predict the stadium would have minimal effect upon the operation of PHX NAVAIDS.

EFFECT UPON THE SAFETY OF DEPARTURE PROCEDURES:

A factual analysis was performed to determine if the stadium height and mass would require aircraft departing PHX Runway 08 to change an existing climb angle, minimum obstacle clearance altitude, or procedure.

Each individual air carrier airline is responsible for determining that all departures maintain the obstacle clearance required for their One Engine Inoperative (OEI) procedure, should the pilot experience engine failure at any point on the departure flight path.

The common procedure for an air carrier airline, to maximize take-off weight when significant obstacles are present along the normal departure route, is to use a special engine-out departure routing in the event of an engine failure on takeoff.  The significant obstacles along the engine-out departure routing are then used to determine the maximum allowable takeoff weight and minimum climb angle for the departure runway.  The lower the OEI climb angle requirement, the less impact there is on the maximum allowable takeoff weight.

The factual analysis compared three OEI flight tracks with magnetic headings of 080, 085, and 090 degrees.  Some airlines have adopted a policy that requires OEI magnetic headings to be measured in five-degree increments because of aircraft directional gyro or heading indicator equipment limitations.

The OEI 080 flight track currently has a climb angle in excess of 1.9 degrees.  The existing significant obstacle is an antenna tower, 338'AGL/1471'AMSL, located 15,276 feet from the departure end of PHX Runway 08.

The OEI 085 flight track currently has a climb angle less than 1.5 degrees.  This flight track follows the Salt River Bed.  There is currently no significant obstacle.  The OEI 085 flight track is the primary OEI procedure utilized by at least one air carrier airline operating out of PHX on a regular and continuing basis, and represents a significant volume of potential OEI operations.

The OEI 090 flight track currently has a climb angle in excess of 1.9 degrees.  The existing significant obstacle is the geological outcropping  known as Tempe Butte, 1419'AMSL, located 17,316 feet from the departure end of PHX Runway 08.

The factual analysis found that the stadium site height and mass would significantly impact the OEI 085 flight track climb angle that ensures OEI procedure obstacle clearance requirements.  The OEI climb angle would increase to 1.9 degrees.  The significant obstacle would be the stadium, 226'AGL/1360'AMSL, located 12,456 feet (a distance measured directly from the stadium mid-point) to the departure end of PHX Runway 08.

EFFECT UPON AIRPORT CAPACITY AND EFFICIENCY:

A factual analysis was performed to substantiate whether the air carrier airlines  and industry groups reported reductions in aircraft Maximum Take-Off Gross Weight (MTOGW), and the potential for consequent pilot refusals to utilize PHX Runway 08 for departures, would significantly derogate airport capacity and efficiency.  

Imposed weight penalties to the MTOGW, in order to comply with the requirements of the OEI procedure, can be translated into either a removal of fuel or an off-loading of passengers.  For the air carrier airlines and industry groups reporting, the aircraft types (B737 series, B757 series, MD80 and 88 series, and A320), fuel penalties ranged from 2200 to 6681 pounds; off-loaded passengers from 10 to 30.  

The factual analysis found that aircraft departing PHX Runway 08, that elect to comply with the requirements of the OEI 080 procedure, have a weight penalty of approximately 4000 pounds to the MTOGW to meet the current OEI procedure.  The weight penalty is based on the existing significant obstacle.

The factual analysis found that, as an example aircraft type, the B737-300, departing PHX Runway 08 that currently elects to comply with the requirements of the OEI 085 procedure, has no weight penalty.

The factual analysis found that, currently, no aircraft fly the OEI 090 procedure.  This flight track existing significant obstacle is Tempe Butte.

The OEI 085 procedure weight penalty to the MTOGW rises from 0 up to 6681 pounds with the introduction of the stadium height.  This is significant effect as it would impact at least one air carrier airline with a primary elected OEI procedure operating out of PHX on a regular and continuing basis. It would result in either a reduction in aircraft flying range or a reduction in revenue passengers for the air carrier airline.

The air carrier airlines and industry groups reporting state there is a high probability that, introduction of the stadium height and mass, will result in pilot refusal to utilize PHX Runway 08 for departures.  A pilot refusal to utilize this runway will effectively reduce the PHX three-runway configuration to a two-runway operation.  This will derogate PHX capacity and efficiency.

It is not a viable alternative for the FAA, in cooperation with the air carrier airlines,  to develop an OEI procedure requiring a flight track with a magnetic heading  greater than 090 degrees.  An acute turn for aircraft departing PHX Runway 08  to a magnetic heading of more than 090 degrees would derogate  the capacity and efficiency of the airport by increasing the potential for a conflict with aeronautical operations being conducted on the remaining two Runways 07L/25R and 07R/25L, resulting in system delays.

EFFECT UPON THE VISUAL AERONAUTICAL ENVIRONMENT:

There is legitimate concern that the stadium mass and environs could adversely affect pilot operations and Air Traffic Control (ATC) efficiency, particularly at night.  Visual adaptation between dark skies and the glare from stadium lighting could distract pilots during the crucial visual segment of the instrument approach at decision height (DH), when the aircraft has entered the runway environment.  This same adaptation to vision from an ATC perspective overlooking the stadium could severely limit the ability to identify aircraft and their specific position on final approach.

CUMULATIVE EFFECT:

The stadium, not only by virtue of its height, but also its mass, would create significant cumulative effect.  The stadium site, combined with charted natural terrain of significant height running north to south, and existing man-made structures of similar height, severely limit the elected options pilots have for OEI departure procedures from PHX Runway 08.  Introduction of the stadium to the existing environment will effectively reduce the usable length of the longest runway at PHX because of added weight penalties to the current primary elected OEI.  This will result in derogating the intended capacity of the longest runway and decreasing operational efficiency. 

COMMENTS RECEIVED FROM THE PUBLIC NOTICE:

A Public Notice inviting interested persons to participate in the aeronautical study by submitting comments, relevant to the effect the stadium structure would have on aviation, was issued on August, 31, 2001.  The original closing date for receipt of public comment was October 07, 2001.  Because of the disruption of normal airspace activities and processes cause by the extraordinary events of September 11, 2001, the FAA concluded it was in the best interest of the aeronautical fact gathering portion of the study to extend the public comment closure date to October 22, 2001.  A notice to extend the public comment period was issued September 27, 2001.  Both notices directed the public comments to be sent to the FAA Western/Pacific Region.

The circularized notice soliciting public comments generated intense interest. Approximately 350 comments were received from residents in Phoenix, Tempe, and neighboring communities; airline industry and pilot groups; air carrier companies; union representatives; commercial interests; and levels of local government.

These comments are regarded as an important part of the aeronautical study.  They were reviewed for aeronautical relevance and for their bearing on quantifiable facts that can be incorporated into the FAA airspace analyses that result in an airspace determination.

REASONS AND BASIS FOR DETERMINATION:

The navigable airspace overlying the United States of America is considered a national resource.  It is a resource which is shared by both airspace utilization in aeronautical operations, and by economic growth in man-made building development.  When these two competing interests vying for use of the same resource conflict, a balance, which most likely will benefit one or the other is sought.  In the case of an aeronautical study, the FAA must act as the advocate for the aeronautical airspace users.

The FAA has conducted an aeronautical evaluation of the proposed stadium.  It has been found that the preponderance of airspace analyses show the stadium to have; (1) adverse effect by exceeding an obstruction standard of FAR, Part 77;  (2) a significant adverse effect by derogating the elected procedure option of an airspace user on a regular and continuing basis,  the derogation of airport capacity and efficiency by creating the potential for pilot refusal of one runway of a three-runway airport for departures, the potential for visual distraction to pilots and ATC,  the cumulative effect of the stadium with other terrain and other existing structures; and, (3) substantial adverse effect by thereby creating an airspace environment that is not conducive to the safe and efficient utilization of the navigable airspace by aircraft and is a hazard to air navigation.

