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I.  EXECUTIVE SUMMARY

By the end of 2003, the proposed rule would affect the current fleet of 6,190 airplanes (4,487 turbojets, 1,203 regional jets, and 500 large (>30 seats) turboprops).  If a final rule were issued on January 1, 2004, the two-year compliance period would allow 550 of these airplanes to be retired in 2004 and 2005 without being retrofitted, resulting in 5,640 retrofitted airplanes.  Further, 4,360 airplanes manufactured between 2004 and 2013 would have these systems installed as original operating equipment.    

Turbojets would need a two- or three-camera system while regional jets and turboprops would need a one-camera system.  The three vendors currently supplying these airplane systems are AirWorks, AEI/AD Aerospace, and Goodrich.  Due to the British requirement that all UK-registered airplanes install a video camera surveillance system by November 1, 2003, these three vendors are selling their systems to several European and Asian airlines.  Thus, the vendors’ reported costs are the basis of the FAA average cost estimates.  

For a future production airplane, this system would cost $16,000 for a turbojet and $9,000 for a regional jet or turboprop.  It would take 16 labor hours ($1,280) to install on a turbojet and 12 labor hours ($960) on a regional jet.  The total cost would be $17,280 for a turbojet and $9,960 for a regional jet or turboprop.  Production schedules would not be disrupted.  

For an existing airplane, the retrofitting kit would cost $17,000 for a turbojet and $11,000 for a regional jet or turboprop.  If the retrofit were completed during a regularly scheduled maintenance check, it would take 48 labor hours ($3,840) for a turbojet and 36 hours ($2,880) for a regional jet or turboprop.  The per airplane retrofit cost would be $20,840 for a turbojet and $13,880 for a regional jet or turboprop.  If the retrofit requires a dedicated maintenance session, labor time would increase to 96 hours ($7,680) for a turbojet and 72 hours ($5,760) for a regional jet or turboprop.  In addition, the airplane would be out-of-service for 1 day resulting in lost net revenue ranging from $7,850 to 21,550 for a turbojet and from $1,600 to $4,850 for a regional jet or turboprop.  However, the FAA believes that the 2-year compliance time would allow sufficient time for the operators to retrofit during a regularly scheduled maintenance check.  

The total cost to install this system on future production airplanes between 2004 and 2014 would be $64 million, which has a present value of $44 million.  The total cost to retrofit this system on existing airplanes during 2004 and 2005 would be $102 million ($34 million in 2004 and $68 million in 2005), which has a present value of $91 million.  

It would require an average of 1 hour per year to inspect and maintain the system, resulting in a total maintenance expenditure of $5.5 million between 2004 and 2014, which has a present value of $3.7 million.  As the mean times between failures for the components would be longer than 10 years, the FAA calculates no replacement costs during the time frame of this analysis.   

The system would add between 12 and 17 pounds to an airplane’ weight, which would increase average annual per airplane fuel consumption between 68 and 328 gallons.  Using a price of $0.80 per gallon, the FAA calculated that the total additional fuel cost would be $14 million between 2004 and 2014, which has a present value of $9.1 million. 

As shown in Table 1, the total costs between 2004 and 2014 of installing video camera surveillance systems would be $185 million, which has a present value of $148.5 million.  

Table 1

Total And Present Values Of Costs To Install Video Camera Surveillance Systems in Part 121 Airplanes (2004 – 2014)

   (In 2003 $Mil) 

	SOURCE OF COST
	TOTAL COST 
	PRESENT VALUE TOTAL COST

	Install on Future Production Airplanes
	$ 64.0
	$ 44.0

	Retrofit on Existing Airplanes 
	$102.0
	$ 92.0

	System Maintenance
	$  5.5
	$  3.5

	Fuel Consumption 
	$ 14.0
	$  9.0

	
	
	

	TOTAL
	$185.5
	$148.5


As seen in Table 2, the largest annual expenditures would be in 2004 ($40 million) and in 2005 ($76 million).  The present value of the costs in 2004 and 2005 would be 70 percent of the total present value costs.  The annual costs thereafter would be $6.5 million to $9 million for the new airplanes and for fuel and maintenance.

TABLE 2

TOTAL COSTS BY YEAR FOR PART 121 OPERATORS OF HAVING VIDEO CAMERA SURVEILLANCE SYSTEMS 

(In 2003 $Mil) 

	YEAR
	FUTURE PRODUCTION AIRPLANES COST
	RETROFITTING AIRPLANES COST
	FUEL AND MAINTENANCE COST 
	TOTAL COST 
	PRESENT VALUE TOTAL COST 

	
	
	
	
	
	

	2004
	$ 5.675
	$ 33.750
	$ 0.481
	$ 39.906
	$ 37.295

	2005
	$ 6.290
	$ 68.523
	$ 1.089
	$ 75.902
	$ 66.309

	2006
	$ 6.126
	$  0.000
	$ 1.616
	$  7.742
	$  6.343

	2007
	$ 6.863
	$  0.000
	$ 1.824
	$  8.687
	$  6.656

	2008
	$ 6.379
	$  0.000
	$ 1.889
	$  8.268
	$  5.922

	2009
	$ 6.192
	$  0.000
	$ 1.949
	$  9.141
	$  5.452

	2010
	$ 5.766
	$  0.000
	$ 2.007
	$  7.773
	$  4.867

	2011
	$ 6.089
	$  0.000
	$ 2.066
	$  8.155
	$  4.772

	2012
	$ 5.462
	$  0.000
	$ 2.130
	$  7.592
	$  4.153

	2013
	$ 4.542
	$  0.000
	$ 2.196
	$  6.738
	$  3.449

	2014
	$ 4.399
	$  0.000
	$ 2.261
	$  6.660
	$  2.812

	
	
	
	
	
	

	Total
	$63.783
	$102.273
	$19.508
	$186.564
	$148.030


This proposed rule would not have a significant impact on a substantial number of small entities, would be in compliance with the Trade Agreement Act, and would not constitute an unfunded mandate.      

I.  INTRODUCTION

I.A.  BACKGROUND 

This proposed rule is part of a series of rulemaking actions designed to prevent a future occurrence similar to the September 11, 2001, attacks.  The first of these rulemaking actions undertaken by the Federal Aviation Administration (FAA) on January 15, 2002, was to issue a part 121 rule (affecting U.S. operators) to strengthen airplane flightdeck doors to prevent unauthorized entry into the flightdeck and to prevent small arms fire or fragmentation devices from penetrating into the flightdeck.  The second of these rulemaking actions on June 21, 2002, extended those same flightdeck door requirements to airplanes operating under part 129 (non-U.S. operators) in the United States. 

In addition, the United Kingdom’s (UK) Department for Transport issued its Direction 21(a) on January 27, 2003, that requires all UK-registered passenger-carrying airplanes with a seating capacity of more than 60 passengers to install a means for the flightcrew to visually monitor the door area outside the flightcrew compartment by November 1, 2003.
  

Finally, the International Civil Aviation Organization (ICAO) is in the process of developing similar pilot monitoring standards as those issued by the UK and being proposed in this rulemaking.

I.B.  DESCRIPTION OF THE PROPOSED RULE 

In this proposed rulemaking action, the FAA would require that all airplanes operating under part 121 and required to have a flightdeck door have a means for both pilots to monitor the area outside the flightdeck door from each pilot station.  This proposal would require that existing airplanes be retrofitted with video camera surveillance devices (or some other system that may be developed) to monitor the flightdeck door area.  It would also require all affected future production airplanes to have a surveillance system installed as original operating equipment. 

II. VIDEO CAMERA SURVEILLANCE SYSTEM TECHNOLOGY

II.A.  INTRODUCTION

Currently, three vendors (AirWorks, AEI/AD Aerospace, and Goodrich) have video camera surveillance systems that are being installed in several European and Asian airlines’ airplanes.  In addition, the FAA launched a pilot program with 11 airlines
 to evaluate airplane video camera surveillance systems.  However, some of the FAA pilot programs are evaluating a more comprehensive system that integrates video camera surveillance with an electronic flight bag (EFB).  As a result, the FAA relied upon information provided by the three vendors to establish the components of a video camera surveillance system that would comply with the proposed rule.  

II.B.  TYPES OF VIDEO CAMERA SURVEILLANCE SYSTEMS

For the purpose of this analysis, the FAA classifies video camera surveillance systems into the following three broad categories:  (1) analog recorders; (2) digital recorders not integrated with an airplane’s EFB; and (3) digital recorders fully integrated into an airplane’s EFB.

Analog recorders are the easiest to install and operate.  This, however, is obsolete technology and the FAA does not consider it to be a realistic means to comply with the proposed rule.

Digital recorders not integrated into the airplane’s EFB require more work and expense to develop and install than would an analog system.  The FAA considers that these digital systems would meet the proposed rule requirements – if properly installed.  

Digital recorders integrated into the airplane’s EFB would require the most work and expense to develop and install.  Many believe that an EFB would save money in the long run because it would replace the multitude of Jensen approach charts that the pilots must carry.  A further savings would arise from not printing all of those charts.
  An EFB would also increase pilot efficiency in several other ways.  

II.C.  FAA PROPOSED REQUIREMENTS

The proposed FAA rule would require the surveillance of only the area immediately outside the flightdeck.  It would not require surveillance of the entire cabin.  It would not require that the video camera surveillance be integrated into the EFB if the airplane has an EFB.  To the extent that any airplane video camera surveillance system monitors the entire cabin or is integrated into an EFB, the costs to perform those additional functions would not be attributable to this proposed rule.  

In addition, the proposed rule also does not require the surveillance system to continuously transmit an image to the flightdeck.  The proposal would only require that the pilots could see who wants to enter the flightdeck before they open the door.  A system whereby a monitor is attached to a holder and can be accessed and viewed when needed would meet the proposed requirements.  The proposed rule does not require a permanently installed monitor on the airplane.  However, although this type of system is being evaluated, none have been developed for sale.                   

III.  COMPLIANCE COSTS

III.A.  INTRODUCTION AND GENERAL REQUEST FOR COMMENTS 

As detailed in the following sections, this proposed rule contains two security measures, each with its own set of separately estimated costs.  The FAA solicits comments from affected parties on this study’s general methodology, on all assumptions, and on the resultant findings and estimated costs.  All such comments should be accompanied by clear and adequate documentation. 

III.B.  CHAPTER ORGANIZATION 

In Section III.C, the FAA discusses this study’s general underlying methodology, which includes the time period covered by the analysis, the types of costs estimated, the data sources, and the unit labor costs.  In Section III.D., the FAA identifies the types of airplanes affected by the proposed rule.  In Section III.E., the FAA estimates the engineering costs to redesign the flightdeck and cockpit areas in order to: (1) install video camera surveillance equipment in future production airplanes; and (2) retrofit this equipment in existing airplanes.  In Section III.F., the FAA estimates the equipment and labor costs to install video camera surveillance equipment in a future production airplane and to retrofit it on an existing airplane.  In Section III.G., the FAA estimates the total equipment and labor costs to install video camera surveillance equipment in airplanes manufactured between 2004 and 2013.  In Section III.H., the FAA estimates the total equipment and labor costs to retrofit video camera surveillance equipment by January 1, 2006 in airplanes made before 2004.  In Section III.I., the FAA estimates the costs to operate and maintain an airplane’s video camera surveillance equipment.  In Section III.J., the FAA estimates the total costs to the aviation industry resulting from video camera surveillance equipment.  In Section III.K. The FAA discusses the costs to either install a device or institute a procedure that would allow a flight attendant to alert the flightdeck crew about potential cabin disruptions.  

III.C.  GENERAL METHODOLOGY

        III.C.1.  Type of Surveillance System Used as the Basis of the Estimated Costs   

The proposed rule does not specifically mandate a video camera surveillance system, and a pilot program is underway to evaluate alternatives.  However, as the program has not been completed, the only currently acceptable cabin surveillance system uses video cameras.  Thus, the FAA’s estimate of the potential costs to comply with the proposed rule is based on a video camera surveillance system.  If cheaper alternative systems are developed and deployed, then the FAA overestimated the potential compliance costs in this analysis.     

        III.C.2.  Time Frame of Analysis   

In order to calculate the potential compliance costs, the FAA assumes this final rule will be published on January 1, 2004, and will have a January 1, 2006, compliance date. 

Estimating the potential compliance costs requires forecasts of the size and composition of the affected fleet, the numbers of future airplane deliveries and retirements, and the numbers of future operations.  The farther into the future one forecasts, the less reliable the forecast.  Consequently, these forecasts should not be viewed as what will necessarily occur but, rather, as what will likely occur if reasonable assumptions and projections prove to be valid and if there are no significant changes in the world economy (e.g., wars, depressions, etc.).  However, as demonstrated by September 11, 2001, even short-term forecasts can be significantly wrong due to a single unforeseen event.  

With those caveats, the FAA uses a post-September 11 forecast.
  As these forecasts extend to the year 2014, this analysis is limited to that same 11 year time period (2004 through 2014). 

        III.C.3.  Expressing Costs 

Compliance costs are expressed in one of two analytically equivalent versions: (1) the discounted present value and (2) the annualized cost.  The discounted present value is the sum of each future year’s costs discounted by the rate of return back to the first year.  The principle governing this procedure is that, independent of inflation, a dollar spent (or received) in the future is valued less than a dollar spent (or received) today.  Discounting is the means to calculate the current year’s equivalent value of a future payment (or receipt).  The annualized cost is calculated by transforming the total discounted present value into a yearly cost based on the annual rate of return.  Analytically, these two methods are equivalent to purchasing a home in which the value of the mortgage (assuming no down payment) would represent the total discounted present value while the yearly mortgage payment would represent the annualized cost.  

In this analysis, most of the costs associated with flightdeck monitoring would be incurred while retrofitting existing airplanes, which would occur during 2004 and 2005.  Although airplanes manufactured after 2003 would incur video camera surveillance system costs, an original airplane equipment installation would cost less than a retrofitted system.  In addition, it would not be until 2014 that half of the fleet would be manufactured after 2004.  Hence, even in 2014, half of the fleet would still consist of airplanes that had been retrofitted with video camera surveillance systems in 2004 and 2005.  Consequently, the FAA chose the discounted present value approach for this analysis because (as will be shown) about 60 percent of the total costs would be incurred during 2004 and 2005.  Using an annualized cost would paint a misleading picture because it gives the impression that these compliance costs could be evenly distributed over the entire 11 year time-period, when, in fact, they would be heavily front-end loaded.     

Finally, the FAA uses the 7 percent discount rate mandated by the Office of Management and Budget (OMB) for Federal agencies to use, which is also the value used to discount the quantified benefits.             

        III.C.4.  Data Sources 

The FAA determined unit labor and video camera surveillance equipment costs based on discussions with industry representatives
 and FAA personnel.   

        III.C.5.  Estimated Unit Labor Costs
Given the variety of reported labor rates, the FAA did not use any individual manufacturer, airline maintenance division, or repair station labor rates but, rather, employed the following procedures.  

For an engineer's compensation rate, the FAA assumes that a standard level of engineering competence is required and that there is an average aerospace engineer’s hourly wage rate across all companies that would perform these analyses.  This average engineer’s wage rate was then adjusted to account for fringe benefits, which transforms it into an hourly compensation rate.  This hourly compensation rate was then further adjusted to account for the managerial, clerical, administrative, and travel costs required to complete an engineering design analysis and to test the resulting system.  These non-engineering costs hours are not otherwise included.  This adjustment also includes any testing facility costs.  On that basis, the FAA calculates that the adjusted engineer hourly total compensation rate is $125.  As the FAA assumes that the average engineer work year is 2,000 hours, the adjusted annual engineer labor cost would be $250,000. 

The FAA follows that same approach to develop an airplane mechanic compensation rate.  That is, hourly fringe benefits are added to the hourly airplane mechanic wage rate to obtain an hourly compensation rate.  Then, rather than estimating individual hours and costs of additional supervisory, clerical, and administrative time, the FAA incorporates those costs into the airplane mechanic hourly compensation rate.  On that basis, the FAA calculates an adjusted airplane mechanic hourly total compensation rate of $80 an hour.  As the FAA assumes that the average airplane mechanic work year is 2,000 hours, the adjusted annual airplane mechanic labor cost would be $160,000. 

III.D.  TYPES OF AIRPLANES AFFECTED BY THE PROPOSED RULE

        III.D.1.  Airplanes with 20 or More Passenger Seats
The proposed rule would require all airplanes operated under Part 121 that are required to have a flightdeck door to have a means to monitor the area outside the flightdeck door.  Under Part 121, a flightdeck door is required for all airplanes type certificated under Part 25 with 20 or more passenger seats.  A complete list of these airplane models is provided in Appendix A.  

Although nearly all cargo airplane models are type certificated under Part 25, few, if any, have 20 or more seats.  Thus, while nearly all Part 25 type certificated airplanes in passenger service would be required to have a monitoring system, nearly all Part 25 type certificated cargo airplanes would not be required to comply.    

        III.D.2.  Airplanes with Fewer than 20 Passenger Seats
Commuter category airplanes carrying between 10 and 19 passengers operating under Part 121 are type certificated under Part 23.  These airplanes are not required to have a flightdeck door.  As the proposed rule would not require the installation of a flightdeck door, it would not apply to these airplanes. 

III.E.  ENGINEERING COSTS TO REDESIGN FLIGHTDECKS TO INSTALL VIDEO SURVEILLANCE SYSTEMS
        III.E.1.  Procedures to Obtain a Video Camera Surveillance System Supplemental Type Certificate (STC) 

The FAA does not allow significantly new or modified equipment to be installed on an airplane unless the engineering evaluations, the specific equipment to be used, and the engineering and testing data are sent to the FAA for its approval.  If approved, the FAA issues an STC for that specific installation.  In this case, even though the impetus to install video camera surveillance systems was instigated by European and Asian airlines, the three vendors have received FAA STCs for their systems.  As a result, much of the engineering work and their costs (i.e., flight tests, ground tests, etc.) have already been incurred for many of the most popular airplane models.  

        III.E.2.  Responsibility for Video Surveillance System STCs 

Airplane manufacturers would be responsible for compliance with the proposed certification requirements for all future Part 25 type certificated airplanes.  

Technically, operators would be responsible for ensuring that future airplanes produced under existing Part 25 type certificates comply because the requirement is in the proposed part 121 operating rule, not the proposed part 25 certification rule.  Notwithstanding the legal responsibility, the FAA believes that manufacturers would take responsibility and ensure that future airplanes manufactured under an existing Part 25 type certificate comply with the proposed rule – if they intend to sell those airplanes. 

Operators would be responsible for ensuring that their existing airplanes would comply with the proposed operating rule (i.e., the retrofitting requirements), and they would need to obtain video camera surveillance system STCs for their airplanes.  The operators have several approaches to the STC process.  For example, a vendor can hold the basic STC and the client airline would provide the specific data for its airplanes to the vendor who would add the client’s airplanes to the vendor’s STC.  Another example is that an operator can purchase the video camera surveillance kit from the vendor, but then file for its own STCs.  In either case, the FAA anticipates that the video camera surveillance system vendors would perform the basic general engineering assessments.  Nevertheless, an STC is a basic document for a specific airplane.  In order to use this previous effort, the STC must be customized to accommodate the differences between the initial retrofitted airplane and subsequently retrofitted airplanes.  Further, there will likely be minor configurational differences between the STC and the system being installed (e.g., camera locations) that must be covered.  However, the availability of the vendor STC means that nearly all of the original research and FAA approvals would not need to be duplicated and the airplane would be able to be returned to service without a flight test.  Thus, the FAA determines that operators would incur some independent engineering expenses for their fleets.    

Vendors had different opinions concerning the amount of an operator’s engineering costs.  Some reported that the operator effort would be reasonably substantial ($5,000 to $25,000 for each model) while others reported that the operator effort would be a formality.  

After evaluating this information, the FAA anticipates that an operator would incur minimal engineering costs.  As the retrofitting kit costs reported to the FAA were average market prices and not individual component part costs, the FAA believes that the engineering costs have been implicitly incorporated into the quoted prices.  Nevertheless, the more airplanes a client has, the more airplanes over which the vendor can amortize its engineering costs.  Thus, airlines with smaller fleets may pay more than the “average” price.  

III.F.  COST TO INSTALL VIDEO CAMERA SURVEILLANCE EQUIPMENT IN AN AIRPLANE

        III.F.1.  Background

The FAA determines that turbojets would use either a 2-camera or a 3-camera system, depending upon the specific airplane configuration.  Most regional jets and turboprops would only need a 1-camera system because the area outside the flightdeck door is limited and one camera could cover it.  These would be digital cameras and the system would have a display in the flightdeck and an infrared source for low lighting conditions.  

More sophisticated systems exist.  For example, Continental Airlines and United Airlines are evaluating systems that would be integrated with an EFB.  Further, JetBlue Airways has installed video surveillance systems on some of its airplanes to monitor the entire airplane and to allow for wireless transmission to the airline’s operation center while Continental Airlines is evaluating an 11-camera system to cover the entire cabin of a B-747.  However, the FAA cost estimate is based on video camera surveillance systems that would meet the minimum proposed requirements for flightdeck area surveillance.    

The vendors have developed video camera surveillance kits for many, but not all, of the different airplane models.  In extending their reported results to airplane model video camera surveillance systems that have yet to be engineered, the FAA assumes that the general existing systems would be highly similar to the ones that would be used.  

        III.F.2.  Cost to Install a Video Camera Surveillance System on a Future Production Airplane 

                  III.F.2.a.  Equipment Cost 

Based on vendor information, the FAA determines that the components of a 2-camera or a 3-camera system would cost an average of $16,000 for a turbojet and $9,000 for a regional jet.  The FAA also determines that the average cost of a 1-camera system kit would be $10,000.  Although manufacturers may be able to obtain volume discounts, the FAA cannot estimate the amount of those discounts and, hence, uses the same equipment cost for all manufacturers.  

                  III.F.2.b.  Labor Cost 
The amount of labor time to install these kits in future production airplanes may vary by airplane model or cabin configuration
 but it would vary by the number of cameras.  Based on the vendor information, the FAA estimates that it would take an average of 16 labor hours to install this system on a future production turbojet and it would take an average of 12 labor hours to install this system on a future production regional jet.
  Thus, the average labor cost to install these systems in a future production airplane would range from $1,280 for a turbojet and $960 for a regional jet.      

                  III.F.2.c.  Per Airplane Cost 
Thus, as shown in Table III-1, the FAA estimates that the average cost to install a video camera surveillance system in a future production airplane would be $17,280 for a turbojet and $9,960 for a regional jet.   

TABLE III-1

COST TO RETROFIT A VIDEO CAMERA SURVEILLANCE SYSTEM BY GENERIC AIRPLANE CATEGORY

	GENERIC AIRPLANE CATEGORY
	EQUIPMENT COST
	LABOR COST
	TOTAL COST

	TURBOJET
	$16,000
	$1,280
	$17,280

	REGIONAL JET
	$ 9,000
	$  960
	$ 9,960


                  III.F.2.d.  Lost Revenue Due to Increased Manufacturing Time
For future production airplanes, the FAA determines that installing a video camera surveillance system would not increase the time to build an airplane because the installation would occur during the expected production schedule.  Thus, the proposed rule would impose no incremental costs due to production delays.     

        III.F.3.  Cost to Retrofit a Video Camera Surveillance System

                  III.F.3.a.  Equipment Cost

Based on vendor information, the FAA determines that a 2-camera or a 3-camera system kit would cost an average of $17,000 for a turbojet and a 1-camera system would cost an average of $10,000 for a regional jet or a turboprop.  The kit would include the video equipment, wiring, and all associated fasteners.
  

                  III.F.3.b.  Labor Hours

The number of labor hours to retrofit these systems would vary by airplane model and cabin configuration.
  It would also significantly depend upon whether the airplane flightdeck interior area has been opened to perform regularly scheduled maintenance.  In that case, the labor time to open the flightdeck would have occurred whether or not a video camera surveillance system were to be installed and would not be included in the retrofitting labor hours.  Based on vendor information, the FAA estimates that it would take 48 labor hours to retrofit a turbojet and 36 labor hours to retrofit a regional jet or a turboprop.  Thus, the average labor cost to retrofit these systems would range from $3,840 for a turbojet and $2,880 for a regional jet or a turboprop.               

If the retrofit were to be completed at a special maintenance session dedicated solely to retrofit a video camera surveillance system, then the labor hours to remove any paneling and then to reinstall the paneling would be included in the labor time for the retrofit.  If the retrofit were to be completed during a dedicated maintenance session, the vendors estimate that the number of labor hours per retrofit would vary from 96 to 160 hours depending upon the airplane model and airplane configuration.  However, for the reasons to be discussed in Section III.F.3.d., the FAA anticipates that nearly all the retrofits would be completed during a regularly scheduled maintenance session.  

                  III.F.3.c.  Per Airplane Cost 
Thus, as shown in Table III-2, the FAA estimates that the average cost to retrofit a video camera surveillance system during a regularly scheduled maintenance check would be $20,840 for a turbojet and $12,880 for a regional jet.   

TABLE III-2

COST TO RETROFIT A VIDEO CAMERA SURVEILLANCE SYSTEM BY GENERIC AIRPLANE CATEGORY IF COMPLETED DURING A REGULARLY SCHEDULED MAINTENANCE CHECK

	GENERIC AIRPLANE CATEGORY
	EQUIPMENT COST
	LABOR COST
	TOTAL COST

	TURBOJET
	$17,000
	$3,840 
	$20,840

	REGIONAL JET
	$10,000
	$2,880
	$12,880


                  III.F.3.d.  Lost Revenue Due to Out-of-Service Time

For existing airplanes, the proposed rule would give operators 2 years to complete these retrofits.  As the FAA anticipates that most of these STCs have been issued and the remainder would be issued within 6 months after the final rule publication date, operators would have between 18 and 24 months to complete their retrofits.  As most of their airplanes undergo a scheduled maintenance check (defined as being at least one overnight shift out-of-service) every year, the FAA concludes that, at most, compliance with the proposed rule would involve minimal out-of-service costs because these video surveillance retrofits could be completed during a scheduled maintenance service.
  
Nevertheless, obtaining the video surveillance STCs for airplane models that have long been out of production may take more than 6 months, which would result in fewer than 18 months to complete these retrofits.  Therefore, some airplanes may have to be taken out-of-service specifically to be retrofitted with a video camera surveillance system.  As there is a limited workspace in the flightdeck area to install this equipment, a limited number of mechanics can simultaneously work to retrofit this system.  Under those circumstances, the FAA estimates that a dedicated maintenance session would take an airplane out of service for 1 to 2 days.  The methodology and assumptions for public comment that the FAA would use to estimate the lost net revenue per day if there would be days out-of-service are found in Appendix B.      

The FAA requests specific comments about the likelihood that the proposed rule would involve some dedicated maintenance sessions involving additional out-of-service time and resultant lost revenue.  

III.G.  TOTAL COSTS TO INSTALL VIDEO SURVEILLANCE EQUIPMENT IN FUTURE PRODUCTION AIRPLANES

        III.G.1.  Numbers of Future Production Airplanes

As noted, ESG Aviation Systems projected the numbers of turbojets that will be manufactured in each year from 2003 through 2014, which is presented in Appendix C.  As described in detail in Section III.H.1., the US fleet affected by the proposed rule is larger than the fleet reported by ESG.  Thus, the FAA applied the World Jet Inventory (WJI)/FAA adjustment ratios (see Table III-5) to the ESG forecasted numbers of turbojet and regional jet production and retirements for 2004 through 2014.  These results are summarized in Table III-3.  

Table III-3 does not include airplanes produced in 2003 because those airplanes would be completed before the final rule would take effect.  Even though some of those airplanes may be manufactured with this equipment in anticipation of a final rule, in order to not underestimate the potential costs, the FAA assumes that all newly manufactured airplanes would begin to have video surveillance systems installed as original operating equipment by the start of 2004.

TABLE III-3

FUTURE NUMBERS OF MANUFACTURED AIRPLANES THAT WILL HAVE VIDEO SURVEILLANCE EQUIPMENT AS ORIGINAL EQUIPMENT BY GENERIC TYPE OF AIRPLANE

(2004-2013)

	
	WIDEBODY JETS
	NARROWBODY JETS
	
	
	TOTAL

	YEAR
	4-Engine
	3-Engine
	2-Engine
	4-Engine
	3-Engine
	2-Engine
	Regional Jet
	Turboprop
	

	
	
	
	
	
	
	
	
	
	

	2004
	 8
	0
	 32
	0
	0
	 148
	 243
	0
	 431

	2005
	 5
	0
	 56
	0
	0
	 191
	 194
	0
	 446

	2006
	 6
	0
	 36
	0
	0
	 196
	 204
	0
	 442

	2007
	 7
	0
	 51
	0
	0
	 230
	 189
	0
	 477

	2008
	10
	0
	 52
	0
	0
	 221
	 150
	0
	 433

	2009
	 8
	0
	 55
	0
	0
	 222
	 128
	0
	 413

	2010
	 7
	0
	 54
	0
	0
	 216
	 100
	0
	 377

	2011
	 5
	0
	 57
	0
	0
	 239
	  90
	0
	 391

	2012
	 6
	0
	 50
	0
	0
	 209
	  89
	0
	 354

	2013
	 5
	0
	 48
	0
	0
	 160
	  88
	0
	 301

	2014
	 4
	0
	 46
	0
	0
	 154
	  88
	0
	 292

	
	
	
	
	
	
	
	
	
	

	TOTAL
	71
	0
	537
	0
	0
	2186
	1563
	0
	4357


        III.G.2. Total Cost of Video Surveillance System in Future Production Airplanes
The FAA calculates the total costs to install video camera surveillance systems in future production airplanes between 2004 and 2014 by multiplying the numbers of projected airplanes in each year by the per airplane installation costs ($17,280 per turbojet and $9,960 per regional jet).
  As shown in Table III-4, the FAA calculates that the total costs to install video camera surveillance systems in future production airplanes between 2004 and 2014 would be $63.783 million, which has a present value of $43.838 million.  

TABLE III-4

TOTAL COST TO INSTALL VIDEO EQUIPMENT IN FUTURE PRODUCTION AIRPLANES BY YEAR (2004 – 2014

(In 2003 $Mil)

	YEAR
	Total Costs 
	Present Value Total Costs 

	
	
	

	2004
	$ 5.675
	$ 5.303

	2005
	$ 6.290
	$ 5.494

	2006
	$ 6.126
	$ 5.001

	2007
	$ 6.863
	$ 5.236

	2008
	$ 6.379
	$ 4.548

	2009
	$ 6.192
	$ 4.126

	2010
	$ 5.766
	$ 3.591

	2011
	$ 6.089
	$ 3.544

	2012
	$ 5.462
	$ 2.971

	2013
	$ 4.542
	$ 2.309

	2014
	$ 4.399
	$ 1.715

	
	
	

	TOTAL 
	$63.783
	$43.838


III.H.  TOTAL COST TO RETROFIT VIDEO SURVEILLANCE EQUIPMENT IN THE EXISTING FLEET 

        III.H.1.  Numbers and Types of Airplanes in the Current Fleet

The FAA uses two different data sources to estimate the numbers of airplanes that would be affected by the proposed rule.  The first source, the FAA Aerospace Forecasts Fiscal Years 2003-2014, March, 2003, estimates the numbers of existing airplanes as well as forecasts the numbers of future manufactured airplanes and the numbers of retired airplanes in future years from 2003 through 2014.  For the turbojet numbers, ESG Aviation Systems provided the FAA with its projections on an individual turbojet model basis,
 which the FAA aggregates into the 7 generic turbojet categories.  The ESG numbers are based on the numbers of passenger airplanes currently operated by commercial air carriers that complete the Department of Transportation (DOT) Form 41.  
The FAA data do not count currently inactive but not retired (i.e., parked) airplanes that may ultimately be returned to commercial service.  In order to not underestimate the potential retrofitting costs, the FAA assumes that all of these parked airplanes would eventually be used in Part 121 operations and retrofitted with video camera surveillance systems.  

In order to include these omitted turbojets, the FAA uses data from its second source, Jet Information Services, World Jet Inventory Year-End 2001, March 2002.
  This source reports operational and ownership data by individual turbojet model on all airplanes in the U.S. fleet.  In this analysis, the FAA uses the World Jet Inventory data for the total numbers of U.S. airplanes affected by the proposed rule at year-end 2001.
  The FAA then distributes the individual turbojet model World Jet Inventory numbers into the same generic turbojet categories as used in the FAA 2003-2014 Aerospace Forecast.  The FAA then divides the World Jet Inventory 2001 fleet numbers by the FAA Aerospace Forecast fleet numbers in 2001 to calculate the percentages that the FAA underestimated the numbers of turbojets affected by the proposed rule.  Finally, those undercounting percentages adjust the 2002 fleet reported by the FAA.  Thus, as shown in Table III-5, the FAA determines that 6,056 airplanes (5,524 turbojets and 532 turboprops) in the fleet at the end of 2002 would be affected by the proposed rule.  

Finally, for the turboprops not counted in the FAA data, based on current aviation industry trends, the FAA assumes that no turboprop currently parked will be returned to part 121 service.   

TABLE I11-5

NUMBERS OF AIRPLANES IN 2001 REPORTED BY WORLD JET INVENTORY AND BY THE FAA BY AIRPLANE CATEGORY  

	AIRPLANE MODEL
	WORLD JET INVENTORY (WJI) 2001 
	FAA FORECAST 2001
	WJI/FAA RATIO 
	FAA FORECAST 2002
	AFFECTED US FLEET 2002

	
	
	
	
	
	

	4-ENGINE WIDEBODY
	 97
	 98
	0.99
	 92
	 91

	3-ENGINE WIDEBODY
	210
	105
	2.00
	 92
	184

	2-ENGINE WIDEBODY
	468
	461
	1.02
	477
	484

	4-ENGINE NARROWBODY
	 65
	  11
	5.91
	 11
	 65

	3-ENGINE NARROWBODY
	315
	  228
	1.38
	142
	196

	2-ENGINE NARROWBODY
	3627
	3432
	1.06
	3361
	3552

	REGIONAL JET
	 763
	 782
	0.98
	 976
	 952

	
	
	
	
	
	

	TOTAL TURBOJETS
	5545
	5117
	1.07
	5151
	5524

	
	
	
	
	
	

	LARGE TURBOPROP
	 593
	 593
	1.00
	 532
	 532

	
	
	
	
	
	

	TOTAL AIRPLANES
	6138
	5710
	1.07
	5683
	6056


        III.H.2.  Numbers of Retrofitted Airplanes
Although Table III-5 shows that the US affected fleet was 6,056 in 2002, not all of those airplanes would be retrofitted with video camera surveillance equipment.  In order to determine the numbers of airplanes that would be retrofitted, the FAA makes the following 2 assumptions.  The first assumption is that all production airplanes beginning in 2004 would have video camera surveillance equipment installed as original operating equipment.  The second assumption is that no airplane that would be retired before January 1, 2006, (the compliance date) would be retrofitted with a video camera surveillance system.  That is, no airplane that will be retired during 2004 and 2005 would receive this retrofit.      

On that basis, the FAA uses the adjusted ESG forecast to estimate that of the 6,513 airplanes projected to be in the 2006 fleet, 5,634 of them would have been manufactured before 2004 and would need to be retrofitted with video camera surveillance systems.  As shown in Table III-6, of these 5,634 airplanes to be retrofitted, 604 would be widebody turbojets, 3,399 would be narrowbody turbojets, 1,201 would be regional jets, and 430 would be turboprops.  

TABLE III-6

TOTAL NUMBERS OF AIRPLANES AT START OF 2006, NUMBERS OF AIRPLANES MANUFACTURED IN 2004 and 2005, AND NUMBERS OF AIRPLANES RETROFITTED WITH VIDEO SURVEILLANCE SYSTEMS BY GENERIC AIRPLANE MODEL

	Airplane Models 
	Numbers of Airplanes in Fleet (2006)
	Numbers of New Airplanes (2004 & 2005)
	Numbers of Retrofitted Airplanes

	Widebody Turbojet 
	 705
	101
	 604

	Narrowbody Turbojet
	3738
	339
	3399

	Regional Jet
	1640
	439
	1201

	Large Turboprop
	 430
	  0
	 430

	
	
	
	

	TOTAL 
	6513
	879
	5634


        III.H.3.  Total Cost to Retrofit Video Camera Surveillance Systems 

In order to estimate the total costs to retrofit video camera surveillance systems, the FAA assumes that all of the necessary STCs for these retrofits would not be completed until mid-2004.  Many of these STCs are already available.  On that basis, the FAA assumes that one-third of the retrofits would occur in 2004 and two-thirds of the retrofits would occur in 2005.  As previously noted, the FAA also assumes that the retrofits would be completed during a scheduled “C” or “D” or check during this 18- to 24- month period.  

Consequently, as shown in Table III-7, based on the estimated per airplane costs, the FAA calculates that the total cost to retrofit the fleet in the years 2004 and 2005 would be $102.816 million, which has a present value of $91.899 million.  

TABLE III-7

TOTAL COST TO RETROFIT VIDEO EQUIPMENT IN AIRPLANES MANUFACTURED PRIOR TO 2004 BY GENERIC AIRPLANE MODEL

(In 2003 $Mil)

	AIRPLANE MODEL
	TOTAL COST 
	PRESENT VALUE OF 2004 COST TO RETROFIT 
	PRESENT VALUE OF 2005 COST TO RETROFIT 
	PRESENT VALUE OF TOTAL COST 

	MODEL CATEGORY
	
	
	
	

	WIDEBODY TURBOJET
	$ 12.592
	$ 3.884
	$ 7.369
	$11.253

	NARROWBODY TURBOJET
	$ 69.191
	$21.339
	$40.491
	$61.830

	REGIONAL JET
	$ 15.495
	$ 4.779
	$ 9.068
	$13.847

	LARGE TURBOPROP
	$  5.538
	$ 1.708
	$ 3.241
	$ 4.969

	
	
	
	
	

	TOTAL
	$102.816
	$31.710
	$60.169
	$91.899


III.I.  ADDITIONAL OPERATIONAL AND MAINTENANCE COSTS DUE TO A VIDEO SURVEILLANCE SYSTEM

        III.I.1.  Additional Operational Costs
The FAA believes that the only likely source of increased airplane operational costs from a video camera surveillance system would be the increased fuel consumption due to the equipment weight.  Vendors reported that their systems weigh between 10.5 and 24 pounds, depending upon the size of the airplane, the configuration, and number of cameras.  The FAA calculates average weights from the reported values and determines that a “typical” video surveillance system would weigh about 17 pounds for a 4-engine wide-body, about 15 pounds for all other turbojets, and about 12 pounds for regional jets and large turboprops.     

An FAA-sponsored study estimated the increased fuel burn per pound of additional weight per year for the generic turbojet and large turboprop models.
  The FAA then uses the numbers of daily flight hours based on first quarter 2002 DOT Form 41 data reported by 42 large and 10 regional/commuter US passenger airlines for the individual airplane models operated by each.
  The FAA groups these individual airplane models into the 8 generic airplane model categories and then calculates an average number of flight hours weighted by the numbers of airplanes.  On that basis, as shown in Table III-8, the FAA calculates that the per airplane average annual fuel consumption increase due to a video camera surveillance system would be 251 gallons for a 4-engine widebody, 244 gallons for a 3-engine widebody, 328 gallons for a 2-engine widebody, 122 gallons for a 4-engine narrowbody, 348 gallons for a 3-engine narrowbody, 242 gallons for a 2-engine narrowbody, 189 gallons for a regional jet, and 68 gallons for a large turboprop.  

TABLE III-8

INCREASED FUEL CONSUMPTION PER AIRPLANE PER POUND OF ADDITIONAL WEIGHT BY GENERIC AIRPLANE MODEL 

	AIRPLANE MODEL
	GAL/FLIGHT HR/LB
	FLIGHT HRS/YR
	GAL/YEAR/LB
	VIDEO EQUIPMENT WEIGHT
	GAL/YEAR/AIRPLANE

	4-ENGINE WIDEBODY
	0.004501
	3285
	14.79
	17
	251

	3-ENGINE WIDEBODY
	0.005861
	2832
	16.60
	15
	244

	2-ENGINE WIDEBODY
	0.006183
	3537
	21.87
	15
	328

	4-ENGINE NARROWBODY
	0.003525
	2300
	 8.11
	15
	122

	3-ENGINE NARROWBODY
	0.010079
	2300
	23.18
	15
	348

	2-ENGINE NARROWBODY
	0.005789
	2784
	16.11
	15
	242

	REGIONAL JET
	0.007045
	2231
	15.72
	12
	189

	LARGE TURBOPROP
	0.003488
	1633
	 5.69
	12
	 68


The FAA based its average number of flight hours on those that occurred during fiscal year 2000-2001
 and then assumes that these average numbers of flight hours will remain constant between 2004 and 2013.  As seen in Table III-9, based on the fleet forecast, the FAA calculates that the total fuel consumption would increase by 601,000 gallons in 2004 (for the new airplanes and one-third of the existing fleet that would be retrofitted), by 1.078 million gallons in 2005 (for the new airplanes and for the two-thirds of the existing fleet that would be retrofitted),
 by 1.521 million gallons in 2006 (when the entire fleet would be equipped).  The total fuel consumption increase during the time period would be 17.489 million gallons.  Finally, as shown in Table III-9, using an average aviation fuel price during the entire time period of $0.80 per gallon, the FAA calculates a total undiscounted fuel consumption cost increase of $14.019 million between 2004 and 2014, which has a present value of $9.111 million.

TABLE III-9

ANNUAL INCREASED FUEL BURN COST DUE TO THE WEIGHT OF THE VIDEO SURVEILLANCE SYSTEM

(In 2003 $Mil)

	Year
	Annual Fuel Burn Increase (Mil. Gals)
	Undiscounted Annual Increased Fuel Burn Costs (in 2003 $Mil)
	Present Value Annual Increased Fuel Burn Costs (in 2003 $Mil)

	2004
	0.601
	$0.481
	$0.450

	2005
	1.078
	$0.876
	$0.765

	2006
	1.521
	$1.230
	$1.004

	2007
	1.602
	$1.281
	$0.977

	2008
	1.654
	$1.323
	$0.943

	2009
	1.706
	$1.365
	$0.910

	2010
	1.755
	$1.404
	$0.875

	2011
	1.808
	$1.447
	$0.842

	2012
	1.864
	$1.492
	$0.811

	2013
	1.922
	$1.538
	$0.782

	2014
	1.978
	$1.582
	$0.752

	
	
	
	

	TOTAL 
	   17.489
	     $14.019
	       $9.111


       III.I.2.  Additional Maintenance Costs  

The vendors reported that a video surveillance system would involve minimal maintenance time due to the high reliability of the components.  Nevertheless, the FAA conservatively anticipates that an airline mechanic would spend an average of one hour ($80) a year to inspect, maintain, and test the system.  

The FAA assumes that no video camera surveillance system would need maintenance until it has been in operation for a year.  Thus, as shown in Table III-10, the FAA calculates that the increased total airplane mechanic maintenance cost would be $0 in 2004, $214,000 in 2005, $387,000 in 2006, $543,000 in 2007 after all of the retrofits would be completed, and would be $678,000 in 2014.  On that basis, the FAA calculates that the total undiscounted video surveillance system maintenance costs between 2004 and 2014 would be $5.488 million, which has a present value of $3.689 million.  

TABLE III-10

ANNUAL MAINTENANCE COSTS FOR VIDEO SURVEILLANCE SYSTEMS

(In 2003 $Mil)

	Year
	Number of Video Systems 
	Undiscounted Maintenance Costs (in 2003 $Mil)
	Present Value of Maintenance Costs (in 2003 $Mil)

	2004
	    0
	$0.000
	$0.000

	2005
	2,670
	$0.214
	$0.200

	2006
	4,834
	$0.387
	$0.338

	2007
	6,783
	$0.543
	$0.443

	2008
	7,067
	$0.565
	$0.431

	2009
	7,299
	$0.584
	$0.416

	2010
	7,531
	$0.602
	$0.401

	2011
	7,743
	$0.619
	$0.386

	2012
	7,975
	$0.638
	$0.371

	2013
	8,224
	$0.658
	$0.358

	2014
	8,478
	$0.678
	$0.345

	
	
	
	

	TOTAL 
	
	$5.488
	$3.689


The vendors reported minimal replacement costs associated with these systems and their components.  However, as they are new to the airplane environment, there is little failure history to establish mean time between failure (MTBF) estimates for them.  Nevertheless, based on their extensive use in general video surveillance systems, the vendors believe that the MTBF for these components would be at least 10 years.
  The FAA agrees with this assessment and determines that these components would not need to be replaced during the time frame of this analysis.

II.J  TOTAL COSTS FROM INSTALLING VIDEO SURVEILLANCE SYSTEMS

Thus, as shown in Table III-11, the FAA estimates that installing video surveillance systems in the Part 121 U.S. fleet would cost the aviation industry about $185.5 million between 2004 and 2014, which has a present value of $148 million. 

TABLE III-11

TOTAL COSTS BY YEAR FOR PART 121 OPERATORS OF HAVING VIDEO CAMERA SURVEILLANCE SYSTEMS 

(In 2003 $Mil) 

	YEAR
	FUTURE PRODUCTION AIRPLANES COST
	RETROFITTING AIRPLANES COST
	FUEL AND MAINTENANCE COST 
	TOTAL COST 
	PRESENT VALUE TOTAL COST 

	
	
	
	
	
	

	2004
	$ 5.675
	$ 33.750
	$ 0.481
	$ 39.906
	$ 37.295

	2005
	$ 6.290
	$ 68.523
	$ 1.090
	$ 75.903
	$ 66.309

	2006
	$ 6.126
	$  0.000
	$ 1.617
	$  7.743
	$  6.343

	2007
	$ 6.863
	$  0.000
	$ 1.824
	$  8.687
	$  6.656

	2008
	$ 6.379
	$  0.000
	$ 1.889
	$  8.268
	$  5.922

	2009
	$ 6.192
	$  0.000
	$ 1.949
	$  9.141
	$  5.452

	2010
	$ 5.766
	$  0.000
	$ 2.007
	$  7.773
	$  4.867

	2011
	$ 6.089
	$  0.000
	$ 2.066
	$  8.155
	$  4.772

	2012
	$ 5.462
	$  0.000
	$ 2.130
	$  7.592
	$  4.153

	2013
	$ 4.542
	$  0.000
	$ 2.196
	$  6.738
	$  3.449

	2014
	$ 4.399
	$  0.000
	$ 2.260
	$  6.659
	$  2.812

	
	
	
	
	
	

	Total
	$63.783
	$102.273
	$19.509
	$185.565
	$148.030


III.K.  COST OF INSTITUTING A FLIGHTDECK ALERTING SYSTEM FOR FLIGHT ATTENDANTS

The FAA determines that this proposed requirement can be met by allowing each operator to develop its system.  This system could use special signals through the interphone system or could modify existing crew notification devices or procedures.  As such, this portion of the proposed rule would impose, at most, minimal costs.

IV.  BENEFITS

IV.A.  INTRODUCTION 

The benefits of this proposed rule would derive from increased passenger and public safety and security.  The September 11 attacks demonstrated that terrorists can use civil aviation as a tool, as well as a target, for future attacks in the United States.  As terrorists have been able to circumvent current security practices and have improvised devices to gain access to the flightdeck, President Bush identified flightdeck security as an issue requiring action.  Congress followed by passing the Aviation and Transportation Security Act.  Finally, improvements to flightdeck security are among several recommendations set forth by the Secretary of Transportation’s Rapid Response Team on Aircraft Security. 

IV.B.  HISTORY OF FLIGHTDECK ATTACKS 

The National Transportation Safety Board (NTSB) and media have reported numerous attempts by unauthorized persons to enter the flightdeck.  These events have not been limited to the United States.  There were 64 hijackings of civil aviation airplanes recorded worldwide between 1996 and 2000,
 (with 20 hijackings occurring in 2000 alone).  Prior to September 11, 2001, the last hijacking incident in the United States was a February 1991 hijacking of Southwest Airlines Flight 335.   

All of these hijackers and deranged or angry passengers have tried to enter the flightdeck through the door.  The FAA has addressed that event through its requirements for hardened flightdeck doors.  However, even though the door has become more impervious, that does not mean it cannot be breached.  Consequently, the FAA believes that it is necessary for pilots to be aware of attempts by hijackers and deranged or angry passengers to enter the flightdeck.  Providing them with this capability would allow them to monitor the situation outside the flightdeck door without opening it and take appropriate actions to protect themselves and the airplane with a minimum amount of distraction from flying the airplane. 

IV.C.  QUANTIFIED POTENTIAL BENEFITS FROM PREVENTING AN AIRPLANE HIJACKING CATASTROPHE

       IV.C.1.  Methodology

Terrorist acts have destroyed airplanes with the loss of all lives on board and caused collateral damage that has destroyed buildings and killed their occupants, policemen, firemen, and other people.  In order to provide a representative estimate of the losses from a catastrophic hijacking, the FAA constructs a hypothetical “average” transport category airplane operating in scheduled commercial service.  The FAA then quantifies the potential losses if this hypothetical airplane suffered a catastrophic accident.  

       IV.C.2.  Discounting Benefits
As a dollar received tomorrow is worth less than a dollar received today, the FAA also provides a discounted value of the quantified benefits from preventing this hypothetical airplane catastrophe at various years in the future.  Consequently, the discounted benefits can be compared to the similarly discounted costs.        

       IV.C.3.  Assumptions and Calculations
The FAA makes the following assumptions to quantify the benefits from preventing an "average" commercial airplane in-flight hijacking.      

     (1).  The hijacking will produce a catastrophic accident with the deaths of all aboard and the airplane’s total destruction. 

     (2).  For the purpose of this analysis, the FAA categorizes commercial airplanes into the 5 generic airplane categories of (1) large turbojets; (2) medium-sized turbojets; (3) small turbojets; (4) regional turbojets; and (5) large turboprops.

     (3).  The quantified value associated with preventing a fatality is $3 million in year 2003 dollars.
 

     (4).  As shown in Table IV-1, using average commercial airplane seating capacities and load factors for the 5 generic airplane models results in between 31 and 277 fatalities
 in a catastrophic accident.  Thus, the FAA calculates that the value of preventing these fatalities would range from $93 million to $831 million.     

     (5).  The average airplane values of the various generic airplane models are weighted based on the current distribution of airplanes by series and age in the U.S.-registered fleet.
  As shown in Table IV-1, these "average" values would range from $9 million to $75 million.   

     (6).  The FAA estimates an average value of the luggage and cargo of $2,500 per passenger.  As shown in Table IV-1, these losses would range from $78,000 to $693,000.   

     (7).  The FAA assigns an “average” ground damage of between $2 million and $5 million.  However, as demonstrated by the September 11, 2001, events, ground damage losses can be in the billions of dollars
 – or nearly zero.
  The FAA will qualitatively discuss this aspect of these potential costs in Section IV.D. and one of the primary purposes of this proposed rule is to prevent extensive ground damages from a hijacking.  

     (8).  Finally, the average cost to society of investigating an airplane accident typically depends upon the size and complexity of the airplane and where the accident occurs.  However, in this case, the cost of analyzing a highjacking catastrophic accident would be substantially less than the cost to analyze an airplane accident whose cause is initially unknown or uncertain.  Consequently, the FAA estimates that a catastrophic airplane hijacking accident investigation would primarily involve an analysis of the flight data recorder and cockpit voice recorder data.  The FAA estimates that this investigation would cost the U.S. government, the airline, and the manufacturer between $1 million and $5 million.
 
  

Therefore, as shown in Table IV-1, the FAA estimates that the quantified benefits from preventing one of these catastrophes would range from $105 million to $860 million.   

TABLE IV-1

COSTS OF AN “AVERAGE” AIRPLANE CATASTROPHE BY GENERIC AIRPLANE CATEGORY AND SOURCE OF COST

(in 2003 $Mil)

	Airplane Category
	Avg. Num. Fatalities
	Value of Fatalities
	Airplane Value
	Luggage & Cargo Value
	Ground Damage Costs
	Accident Investigation Cost
	Total Cost of Accident

	Large Turbojet
	258
	$774.000
	$75.000
	$0.693
	$5.000
	$5.000
	$859.693

	Medium Turbojet
	192
	$576.000
	$60.000
	$0.488
	$4.000
	$4.000
	$644.488

	Small Turbojet
	117
	$351.000
	$30.000
	$0.293
	$3.000
	$3.000
	$387.293

	Regional Jet
	 47
	$141.000
	$17.000
	$0.118
	$3.000
	$2.000
	$163.118

	Turboprop
	 31
	$93.000
	$9.000
	$0.078
	$2.000
	$1.000
	$105.078


The FAA then takes these 5 estimates and calculates an expected (in the statistical meaning of the word) "average" commercial airplane catastrophe.  The numbers of each of the generic airplane types projected for the 2004 fleet weights these values.
  Of the projected 6,188 affected airplanes at the start of 2004, 424 (6.9 percent) would be large turbojets, 462 (7.5 percent) would be medium turbojets, 3,601 (58.2 percent) would be small turbojets, 1,203 (19.4 percent) would be regional jets, and 498 (8.1 percent) would be large turboprops.  On that basis, as shown in Table IV-2, the present value of the quantified benefits from preventing a "typical" commercial airplane catastrophe would be about $372.6 million in 2003.

TABLE IV-2

CALCULATION OF “TYPICAL” COMMERCIAL AIRPLANE CATASTROPHE LOSS BASED ON WEIGHTED AVERAGE OF NUMBERS OF AIRPLANES 

	Airplane Category
	Total Cost of Accident
	Percent of the Fleet
	Share of Accident 

	Large Turbojet
	$859.693
	 6.85%
	$ 58.890

	Medium Turbojet
	$644.488
	 7.47%
	$ 48.143

	Small Turbojet
	$387.293
	58.19%
	$225.367

	Regional Jet
	$163.118
	19.44%
	$ 31.710

	Turboprop
	$105.078
	 8.05%
	$  8.459

	
	
	
	

	TOTAL
	
	100.00%
	$372.569


       IV.C.4.  Present Value of the Quantified Benefits from Preventing a Commercial Airplane Catastrophe   

The quantified costs of a commercial passenger airplane catastrophe presented in Table IV-2 are those that would occur if the catastrophe were to happen in 2003 and there were no extensive ground damage.  However, the present value of those quantified benefits depends upon the year in which the accident would be prevented.  In making these calculations, the FAA uses the discount rate of 7 percent (the same rate used to discount future costs) established by OMB for Federal Agencies to use in evaluating proposed and final regulatory actions. 

Table IV-3 contains the present value of the benefits in each future year from preventing the hypothetical $372.6 million airplane catastrophe.  For example, if the final rule were issued on January 1, 2004 and if the first hijacking that would be prevented by this proposed rule would occur 4 years later (i.e., 2008), its present value would be about $265.6 million.  

TABLE IV-3

PRESENT VALUE OF THE QUANTIFIED BENEFITS FROM PREVENTING A "HYPOTHETICAL" COMMERCIAL AIRPLANE CATASTROPHE BY YEAR

(In 2003 $Mil)

	Year


	Discount Factor
	Present Value of the Quantified Benefits from Preventing an "Average" Catastrophic Airplane Accident

	2003
	1.0000
	$372.570

	2004
	0.9346
	$348.196

	2005
	0.8734
	$325.417

	2006
	0.8163
	$304.128

	2007
	0.7629
	$284.232

	2008
	0.7130
	$265.637

	2009
	0.6663
	$248.259

	2010
	0.6227
	$232.018

	2011
	0.5820
	$216.839

	2012
	0.5439
	$202.653

	2013
	0.5083
	$189.396

	2014
	0.4751
	$177.005


IV.D.  NON-QUANTIFIABLE BENEFITS FROM PREVENTING AN AIRPLANE CATASTROPHE

The losses from the September 11 terrorist attack are in the billions of dollars.  However, it would be an overstatement to say that all future highjacking events would generate similar damages.  Although the FAA will not estimate the probability of a future highjacking causing monumental damages similar to those caused by the September 11 events, it needs to be remembered that such a loss could occur.    

The September attacks on U.S. soil using commercial airplanes also had a negative impact on the public's (both in the U.S. and in the rest of the world) airline travel habits.  The FAA believes that it will take airlines a long time to recover from these resulting declines in passenger traffic and revenues.  Should another such event occur, it is likely that even more potential passengers would choose not to fly, which would cause the economy to lose the benefits and efficiencies of air transportation and the airlines to lose additional passenger traffic and revenues.  However, the FAA is unable to quantify these potential future economic losses because any such quantified estimate would carry an unacceptable level of uncertainty. 

IV.E.  CONCLUSION

Given the uncertainties of quantifying the potential benefits from preventing a future highjacking, the FAA cannot precisely predict the actual net social benefits from preventing a future aviation-related terrorist act.  By way of confirmation, the insurance industry’s cancellation of war risk coverage for commercial airlines indicates the difficulty of estimating the benefits from preventing such future catastrophes.  

Nevertheless, the FAA concludes that the evidence indicates that the potential benefits from preventing one future highjacking could be sufficient to justify this proposed rule.  Finally, as previously discussed, this proposed rule is one of a series of airplane security proposals – all designed as a package to prevent a future hijacking.  These rules are designed to work in tandem and a prevented hijacking would be the result of the total package of these existing and future proposed flightdeck security rules.  Thus, the FAA cannot attribute the total benefits of improved airplane flightdeck security to any individual proposal

V.  COMPARISON OF COSTS AND BENEFITS

The FAA cannot perform a straightforward comparison of the quantified costs and the quantified benefits for this proposed rule.  The high degree of uncertainty associated with the possible non-quantifiable benefits, which can range from billions of dollars to a minimal amount for any prevented incident, does not permit a direct comparison between the quantified costs and the quantified benefits.  

This proposed rule would ensure that the flightcrew be informed of any attempt to penetrate the flightdeck and to take timely appropriate actions.  In addition to being a recommendation of the Aviation and Transportation Security Act, the FAA believes that the potential benefits of this rule may greatly exceed the costs.  Accordingly, the FAA concludes that the proposed rule would be cost-beneficial and would be necessary to provide the level of aviation security expected by the American public. 

VI.  REGULATORY FLEXIBILITY DETERMINATION

The Regulatory Flexibility Act of 1980 (RFA) establishes “as a principle of regulatory issuance that agencies shall endeavor, consistent with the objective of the rule and of applicable statutes, to fit regulatory and informational requirements to the scale of the business, organizations, and governmental jurisdictions subject to regulation.”  To achieve that principle, the RFA requires agencies to solicit and consider flexible regulatory proposals and to explain the rationale for their actions.  The RFA covers a wide range of small entities, including small businesses, not-for-profit organizations, and small governmental jurisdictions.

Agencies must perform a review to determine whether a proposed or final rule will have a significant economic impact on a substantial number of small entities.  If the determination is that it will, the agency must prepare a regulatory flexibility analysis as described in the RFA.

However, if an agency determines that a proposed or final rule is not expected to have a significant economic impact on a substantial number of small entities, section 605(b) of the RFA provides that the head of the agency may so certify and a regulatory flexibility analysis is not required.  The certification must include a statement providing the factual basis for this determination, and the reasoning should be clear.

The FAA concludes that a full Regulatory Flexibility Analysis is not necessary for the following reasons. 

The Small Business Administration (SBA) classifies airplane manufacturers with fewer than 1,500 employees as small entities.  The current United States part 25 airplane manufacturers are: Boeing, Cessna, Gulfstream, Learjet (owned by Bombardier), Lockheed Martin, McDonnell Douglas (a wholly-owned subsidiary of The Boeing Company), Raytheon Aircraft, and Sabreliner.  All of these manufacturers have more than 1,500 employees.  Thus, no part 25 manufacturer is a small entity.

The SBA also classifies an airline with fewer than 1,500 employees as being a small entity.  The numbers of airplanes potentially affected by the proposed rule and their operators are based on information required from all airlines that have reinforced flightdeck doors.
  In determining whether an airline is a small entity, the FAA determines that all airlines that are owned subsidiaries of other airlines are large entities.  For the airlines that the FAA was unable to obtain employment information, the FAA assumes that any operating fewer than 50 airplanes is a small business.  In order to not underestimate the potential numbers of affected airlines, the FAA assumes that an airline for which employment numbers could not be discovered is a small business.  On that basis, as shown in Table VI-1, which summarizes Appendix D, the FAA estimates that 26 of the 73 U.S. airlines affected by this proposed rule have fewer than 1,500 employees (or their employment is not known) and would be small entities.  

TABLE VI-1

NUMBERS OF EMPLOYEES AND AFFECTED AIRPLANES FOR AIRLINES CLASSIFIED AS SMALL ENTITIES

	AIRLINE
	NUMBER OF EMPLOYEES
	NUMBER OF AIRPLANES

	ALLEGIANT AIR INC
	   56
	 3

	ARROW AIR 
	  800
	22

	COLGAN AIR                                    
	  200
	 7

	CONTINENTAL MICRONESIA
	1,332
	10

	EAGLE JET CHARTER
	
	 5

	ERA AVIATION                                  
	  500
	 8

	FALCON AIR EXPRESS                                
	
	 9

	FREEDOM AIRLINES 
	   
	 8

	GREAT LAKES AVIATION                           
	1,250
	 7

	MERIDIAN ASSOCIATES                               
	1,198
	 1

	MIAMI AIR INTERNATIONAL
	  500
	 9

	MIDWAY AIRLINES
	
	 3

	MN AIRLINES
	
	 4

	NORTH AMERICAN AIRLINES                           
	  264
	 7

	OZARK AIR LINES 
	
	 2

	PACIFIC ISLAND AVIATION
	
	 3

	PAN AMERICAN AIRWAYS 
	
	 7

	PENINSULA AIRWAYS                              
	  350
	 2

	PLANET AIRWAYS
	  125
	 5

	ROSS AVIATION
	
	 2

	SHUTTLE AMERICA                        
	  350
	19

	SIERRA PACIFIC AIRLINES
	
	 2

	SOUTHEAST AIRLINES                            
	   75
	 8

	SUNWORLD INTERNATIONAL AIRLINES 
	   69
	 1

	TEM ENTERPRISES         
	
	 4

	TRANSMERIDIAN AIRLINES                          
	  974
	 7


The financial resources available to it determine the degree to which a small operator can “afford” these retrofitting costs.  The funds to pay these costs may be financed, or may be paid through existing company assets, or may be borrowed.  As a proxy for an operator’s ability to “afford” these costs, the FAA calculates the ratio of the total retrofitting cost as a percentage of annual revenue.
  However, the FAA could find reported revenues for 2002 for 15 of the 26 airlines.  Analyzing those 15 airlines, the FAA determines, as seen in Table VI-2, that 1.7 percent would be the highest percentage that retrofitting costs would be of total revenue.  Further, only 3 of these airlines would have retrofitting costs that would exceed one percent of total revenue, 2 would have retrofitting costs that would be between 0.5 percent and 1 percent of total revenue, and 9 would have retrofitting costs that would be less than 0.5 percent of total revenue. 

TABLE VI-2

SUMMARY OF AFFECTED SMALL BUSINESS PART 121 OPERATORS

	AIRLINE
	NUMBER OF TURBOJETS
	NUMBER OF TURBOPROPS
	TOTAL NUMBER OF AIRPLANES
	TOTAL RETROFIT COST
	TOTAL REVENUE (in $Mil)

	TOTAL COST AS PERCENT OF TOTAL REVENUE

	ALLEGIANT AIR INC
	 3
	
	 3
	$62,520
	3.705
	1.69

	ARROW AIR 
	22
	
	22
	$458,480
	151.8
	0.30

	COLGAN AIR                                    
	
	 7
	 7
	$97,160
	19.0
	0.51

	CONTINENTAL MICRONESIA
	10
	
	10
	$208,400
	373.7
	0.06

	EAGLE JET CHARTER
	 5
	
	 5
	$104,200
	N/A
	

	ERA AVIATION                                  
	 3
	 5
	 8
	$131,920
	35.0
	0.38

	FALCON AIR EXPRESS                                
	 9
	
	 9
	$187,560
	40.0
	0.47

	FREEDOM AIRLINES
	 8
	
	 8
	$166,720
	N/A
	

	GREAT LAKES AVIATION                           
	
	 7
	 7
	$97,160
	132.0
	0.07

	MERIDIAN ASSOCIATES                               
	 1
	
	 1
	$20,840
	N/A
	

	MIAMI AIR INTERNATIONAL
	 9
	
	 9
	$187,560
	N/A
	

	MIDWAY AIRLINES
	 3
	
	 3
	$62,520
	91.6
	0.07

	MN AIRLINES
	 2
	
	 4
	$41,680
	N/A
	

	NORTH AMERICAN AIRLINES                           
	 7
	
	 7
	$145,880
	109.8
	0.13

	OZARK AIR LINES 
	
	 2
	 2
	$27,760
	N/A
	

	PACIFIC ISLAND AVIATION
	
	 3
	 3
	$41,640
	N/A
	

	PAN AMERICAN AIRWAYS 
	 7
	 
	 7
	$145,880
	19.0
	0.77

	PENINSULA AIRWAYS                              
	
	 2
	 2
	$27,760
	7.9
	0.35

	PLANET AIRWAYS
	 5
	
	 5
	$104,200
	N/A
	

	ROSS AVIATION
	 2
	
	 2
	$41,680
	N/A
	

	SHUTTLE AMERICA                        
	
	19
	19
	$263,720
	75.0
	0.35

	SIERRA PACIFIC AIRLINES
	 2
	
	 2
	$41,680
	3.8
	1.10

	SOUTHEAST AIRLINES                            
	 8
	
	 8
	$166,720
	15.0
	1.11

	SUNWORLD INTERNATIONAL AIRLINES 
	 1
	
	 1
	$20,840
	N/A
	

	TEM ENTERPRISES         
	 4
	
	 4
	$83,360
	N/A
	

	TRANSMERIDIAN AIRLINES                          
	 7
	
	 7
	$145,880
	46.6
	0.31


The FAA does not believe that a cost that is less than 2 percent of annual revenue would represent a significant economic impact.

Accordingly, pursuant to the Regulatory Flexibility Act, 5 U.S.C. 605(b), the FAA Administrator certifies that this proposed rule would not have a significant impact on a substantial number of small entities.

VII.  INTERNATIONAL TRADE IMPACT ASSESSMENT

The Trade Agreement Act of 1979 prohibits Federal agencies from engaging in any standards or related activities that create unnecessary obstacles to the foreign commerce of the United States.  Legitimate domestic objectives, such as safety, are not considered unnecessary obstacles.  

The statute also requires consideration of international standards and, where appropriate, that they be the basis for U.S. standards.  The United Kingdom has issued a similar rule (Direction 12(a)) in which “An aircraft operator shall, by 1st November 2003, have fitted all of his relevant aircraft with a means by which the pilot and co-pilot can visually monitor the door area outside the flight crew compartment from either pilot’s station to enable identification of persons seeking entry.”  Department for Transport 27 January 2003.  In addition, ICAO is evaluating a similar proposal for airplanes having more than 60 seats used in international travel.  On that basis, the FAA determines that this proposed rule would be in compliance with the Trade Agreement Act.  

VIII.  UNFUNDED MANDATES ASSESSMENT 

Title II of the Unfunded Mandates Reform Act of 1995 (the Act), enacted as Pub.L.104-4 on March 22, 1995, requires each Federal agency, to the extent permitted by law, to prepare a written assessment of the effects of any Federal mandate in a proposed or final agency rule that may result in the expenditure by State, local, and tribal governments, in the aggregate, or by the private sector, of $100 million or more (adjusted annually for inflation) in any one year.  Section 204(a) of the Act, 2 U.S.C. 1534(a), requires the Federal agency to develop an effective process to permit timely input by elected officers (or their designees) of State, local, and tribal governments on a proposed "significant intergovernmental mandate." 

A "significant intergovernmental mandate" under the Act is any provision in a Federal agency regulation that will impose an enforceable duty upon State, local, and tribal governments, in the aggregate, of $100 million (adjusted annually for inflation) in any one year.  Section 203 of the Act, 2 U.S.C. 1533, which supplements section 204(a), provides that before establishing any regulatory requirements that might significantly or uniquely affect small governments, the agency shall have developed a plan that, among other things, provides for notice to potentially affected small governments, if any, and for a meaningful and timely opportunity to provide input in the development of regulatory proposals or rules.

This proposed rule does not contain any Federal intergovernmental or private sector mandate.  Therefore, the requirements of Title II of the Unfunded Mandates Reform Act of 1995 do not apply.

APPENDIX A 

TYPES OF U.S.-REGISTERED AIRPLANE MODELS OPERATING IN SCHEDULED PASSENGER UNDER PART 121 

	AIRPLANE MODEL 
	OTHER SERIES IN THAT MODEL
	IN-PRODUCTION MODEL
	OUT-OF-PRODUCTION MODEL

	
	
	
	

	TURBOJET MODELS
	
	
	

	
	
	
	

	A-300
	
	Y
	

	A-310
	A-310-600
	Y
	

	A-319
	A-320, 321
	Y
	

	A-330
	A-330-300
	Y
	

	A-340
	A-340-300
	Y
	

	Avro RJ70
	Avro RJ 85/100
	Y
	

	BAC 1-11
	
	
	Y

	BAE 146-100
	BAE 146-200/300
	
	Y

	B-717
	
	Y
	

	B-727-100
	B-727-200
	
	Y

	B-737 Classic
	B-737-300/400/500
	
	Y

	B-737 NG
	B-737-700/800/900 
	Y
	

	B-747 Classic
	B-747-200/300
	
	Y

	B-747 NG
	
	Y
	

	B-757
	B-757-300
	Y
	

	B-767
	B-767-300
	Y
	

	B-777
	B-777-300
	Y
	

	Canadair RJ
	Canadair RJ-200/700
	Y
	

	DC-8
	DC-8-60/70
	
	Y

	DC-9-10
	DC-9-30/40/50
	
	Y

	DC-10-10
	DC-10-15
	
	Y

	DC-10-30
	DC-10-40/50
	
	Y

	MD-11
	
	
	Y

	MD-80 Series
	MD-82/83/87/88/90
	
	Y

	L-1011
	
	
	Y

	F-100
	F-28/70
	
	Y

	Dornier 328 Jet
	
	Y
	

	Embraer RJ
	Embraer RJ-145
	Y
	

	Fairchild 328 Jet
	
	Y
	

	
	
	
	

	TURBOPROPS
	
	
	

	
	
	
	

	ATR 42
	ATR 42
	
	Y

	ATR 72-100
	ATR 72-200/500
	
	Y

	BAE Jetstream 41
	
	
	Y

	DHC-7
	
	
	Y

	DHC-8
	DHC 8-200/300/400
	
	Y

	Dornier 328
	
	
	Y

	EMB-120
	
	
	Y

	F-27
	F-27-600
	
	Y

	SAAB 340
	SAAB 340
	
	Y


APPENDIX B

The FAA uses average monthly lease rates for various airplane models
 as a proxy for the average lost profit per day out-of-service.  This proxy was selected because it represents, on average, the minimum net revenue an operator would expect from operating that airplane for a month.  As such, it represents a lower bound on the value that the airplane represents to average operator.  The calculated daily lease rates (assuming 30 days in a month) for the generic airplane categories are provided in Table III-6.  In general, larger and newer airplanes have higher lease rates.  Larger airplanes can carry more revenue-producing passengers.  Newer airplanes are more fuel-efficient and have lower maintenance costs, thereby allowing more of the gross revenue to be added to the operator’s profits.  In particular, 2-engine widebody jets are primarily represented by B-777s a much newer airplane than the MD-11s, DC-10s, and L-1011s that are the 3-engine widebody jets.  As a result, the 2-engine widebody jet has a higher lease rate than a 3-engine widebody jet.     

TABLE B-1

AVERAGE DAILY LEASE RATES FOR AIRPLANES BY GENERIC AIRPLANE CATEGORY 

(in 2003 Dollars)

	GENERIC AIRPLANE CATEGORY
	DAILY LEASE RATE


	4-Engine Widebody Jet
	$21,550

	3-Engine Widebody Jet
	$ 9,300

	2-Engine Widebody Jet
	$18,135

	4-Engine Narrowbody Jet
	$ 2,000

	3-Engine Narrowbody Jet
	$ 2,400

	2-Engine Narrowbody Jet
	$ 7,865

	Regional Jet
	$ 4,835

	Large Turboprop (>30 Seats)
	$ 1,600 


APPENDIX D

NUMBERS OF EMPLOYEES AND TOTAL REVENUES FOR AIRLINES AFFECTED BY THE PROPOSED RULE 

	AIRLINE
	NUMBER OF EMPLOYEES
	NUMBER OF AIRPLANES
	TOTAL REVENUE (in $000s) (6/01-6/02)

	
	
	
	

	AIR WISCONSIN
	2,900
	64
	416,746

	AIRTRAN AIRWAYS
	
	53
	635,606

	ALASKA AIRLINES
	10,515
	104
	1,758,895

	ALLEGHENY AIRLINES 
	US Airways Subsidiary
	46
	

	ALLEGIANT AIR
	56
	3
	3,705

	ALOHA AIRLINES
	2,628
	28
	307,185

	ALOHA ISLANDAIR
	Aloha Subsidiary 
	4
	4,861

	AMERICA WEST
	12,181
	143
	1,813,839

	AMERICAN AIRLINES
	91,076
	683
	14,069,162

	AMERICAN EAGLE
	9,038
	241
	1,445,043

	AMERICAN TRANS AIR
	6,967
	72
	1,103,401

	ARROW AIR
	800
	22
	151,800

	ASTRAL AVIATION
	Midwest Express Subsidiary
	10
	

	ATLANTIC COAST AIRLINES
	
	142
	

	ATLANTIC SOUTHEAST
	4,332
	149
	653,174

	BRENDAN AIRWAYS (USA 3000 Airlines)
	European Air Carrier Subsidiary
	6
	

	CHAUTAUQUA AIRLINES 
	1,400
	63
	35,000

	CHICAGO EXPRESS
	American Trans Air Subsidiary
	17
	

	COLGAN AIR                                    
	200
	7
	19,000

	COMAIR 
	5,500
	131
	

	CONTINENTAL AIRLINES
	39,461
	367
	7,122,278

	CONTINENTAL MICRONESIA
	1,332
	10
	373,718

	CUSTOM AIR TRANSPORT
	67
	8
	

	DELTA AIR LINES
	74,103
	585
	12,079,562

	EAGLE JET CHARTER
	
	5
	

	ERA AVIATION                                   
	500
	10
	35,000

	EXECUTIVE AIRLINES                             
	1,505
	67
	174,000

	EXPRESSJET AIRLINES
	Continental Subsidiary
	198
	

	FALCON AIR EXPRESS
	
	9
	40,000

	FREEDOM AIRLINES
	
	8
	

	FRONTIER AIRLINES
	2,441
	35
	433,571

	GREAT LAKES AVIATION                           
	1,250
	7
	132,000

	HAWAIIAN AIRLINES
	3,069
	31
	593,675

	HORIZON AIR
	3,793
	77
	388,802

	JETBLUE AIRWAYS                        
	2,361
	40
	460,839

	MERIDIAN ASSOCIATES
	1.198
	1
	

	MESA AIRLINES
	3,025
	82
	

	MESABA AIRLINES
	3,487
	109
	415,043

	MIAMI AIR INTERNATIONAL 
	500
	9
	

	MIDWAY AIRLINES
	
	3
	91,625

	MIDWEST AIRLINES
	2,593
	31
	359,807

	MN AIRLINES                             
	
	4
	

	NORTH AMERICAN AIRLINES                           
	264
	7
	109,831

	NORTHWEST
	45,701
	435
	8,831,842

	OZARK AIR LINES
	
	2
	

	PACE AIRLINES
	Subsidiary of Corporation
	15
	

	PACIFIC ISLAND AVIATION 
	
	3
	

	PAN AMERICAN AIRWAYS 
	
	7
	19,035

	PENINSULA AIRWAYS
	350
	2
	7,865

	PIEDMONT AIRLINES
	US Airways Subsidiary
	50
	

	PINNACLE AIRLINES
	Northwest Subsidiary
	57
	

	PLANET AIRWAYS
	125
	5
	

	PSA AIRLINES
	US Airways Subsidiary
	1
	

	ROSS AVIATION
	
	2
	

	RYAN INTERNATIONAL AIRLINES
	
	48
	225,617

	SHUTTLE AMERICA CORPORATION
	350
	19
	75,000

	SIERRA PACIFIC AIRLINES
	
	2
	3,750

	SKY KING 
	Subsidiary of Corporation
	5
	

	SKYWEST AIRLINES
	
	170
	75,000

	SOUTHEAST AIRLINES                            
	75
	8
	15,000

	SOUTHWEST AIRLINES
	32,674
	375
	5,302,873

	SPIRIT AIRLINES
	2,049
	30
	365,151

	SUNWORLD INTERNATIONAL AIRLINES 
	69
	1
	

	TEM ENTERPRISES
	
	1
	

	TRANS STATES AIRLINES
	
	51
	

	TRANSMERIDIAN AIRLINES                          
	
	7
	46,579

	TWA AIRLINES
	13,271
	157
	1,099,759

	UNITED AIRLINES
	84,113
	632
	13,923,134

	US AIRWAYS
	37,095
	6227
	7,119,626








�Department for Transport, Direction to Aircraft Operators under the Aviation Security Act 1982 in Respect of the Fitting of Intrusion-Resistant Flight Crew Compartment Doors 2003, January 27, 2003 (21(a)).  “An aircraft operator shall, by 1st November 2003, have fitted all of his relevant aircraft with a means by which the pilot and co-pilot can visually monitor the door area outside the flight crew compartment from either pilot’s station to enable identification of persons seeking entry.”  


� American Trans Air, Astral Aviation (Skyway Airlines), Chautauqua Airlines, Continental Airlines, Delta Airlines, JetBlue Airways, Pacific Southwest Airlines, Piedmont Airlies, Sun Country Airlines, United Airlines, and Vanguard Airlines.


� One airline reported that the average flight bag carried by each pilot weighs between 30 and 40 pounds.    


� U.S. Department of Transportation Federal Aviation Administration Office of Aviation Policy and Plans, FAA Aerospace Forecasts Fiscal Years 2003-2014, March, 2003.


� AirWorks, AEI/AD Aerospace, Goodrich, Spirant, United Airlines, Continental Airlines, and Sun Country Airlines.


� The FAA does not have a data base that would provide information on different cabin configurations and the effect they would have on the costs of installing these systems.


�The FAA forecasts that no large turboprops will be built for use in the United States. 


� The vendors quoted a range of $12,000 to $20,000 for their kits for a 2-camera or 3-camera system.  However, it needs to be noted that the cost to any individual airline could vary by more than this.  For example, the use of a third party (other than the vendor) to perform the retrofit may be more expensive than performing the retrofit in-house.  Conversely, due to a greater familiarity with the systems, the labor costs for a vendor to perform the retrofit may be less than those for an in-house maintenance facility.  Finally, as older and less popular airplane models are retrofitted, there will be fewer airplanes over which to amortize the engineering costs.       


� See Footnote #5.


� This conclusion is based on the assumption that the organization performing the retrofit has the ability to hire additional airline mechanics.  If not, then out-of-service time would likely be incurred.  However, the FAA believes that airlines and repair stations have sufficient airplane mechanic scheduling flexibility to complete the retrofit during a regularly scheduled check.  


� The numbers in Table III-4 may not be exact due to Excel program rounding error.   


� The complete ESG Aviation Systems forecast is presented in Appendix C.  


� The data are from that report's section entitled Jet Airplane Inventory by Region Table 4 - Manufacturers, Brokers, and Leasing Companies, USA, pp. 132-137.   


� In order to ensure that the potential retrofitting costs are not underestimated, the FAA assumes that all of these parked airplanes would eventually be used in part 121 operations and, eventually retrofitted with video surveillance systems.  


� Washington Consulting Group, Impact of Weight Changes on Aircraft Fuel Consumption, July 1998, p.12.  The basis of these estimates was “This report adapted an industry accepted flight planning model … [model] predicts en route fuel burn using a formula that is specific to the following variables; aircraft type, series, and engine combinations and flight path. … program that runs several hundred flight plans for each set of variables and performs regression curve fitting techniques on the results.” (p. 11) The flight-planning model was developed by Navtech Systems Support Inc. of Waterloo Canada.


� Source is Aviation Daily, September 5, 2002 through September 13, 2002.


� The fiscal year 2000-2001 was selected as a more representative year for average numbers of flight hours per airplane than those observed in calendar years 2001 and 2002, which have been affected by the events of September 11, 2001.


�Airplanes retrofitted in late 2005 would not have incurred the weight penalty for the entire year.   


�For example, Goodrich reports in its components specifications that the MTBF for a camera is 80,000 hours and the MTBF for a monitor with a sleep mode is 55,000 hours. 


� Federal Aviation Administration, Office of Civil Aviation Security.  Criminal Acts Against Civil Aviation, 2000.


� These categories are the same as those used in Aviation Rulemaking Advisory Committee Fuel Tank Inerting Harmonization Working Group, Final Report, June 2001. 


� Given by a Department of Transportation memorandum. 


� This analysis rounds the calculated numbers of fatalities to the next whole number.  The Excel spreadsheet program, however, uses fractions of passenger fatalities in its calculations.  


� The sources of the average individual airplane values are Avitas, Jet Aircraft Values, 2nd Half 2000, 2000 and Avitas, Turboprop Aircraft Values, 2nd Half 2000, 2000.  These values have been updated to tear 2003 values in order to account for inflation 


� The World Trade Center and Pentagon crashes.


� The hijacked airplane that crashed in Pennsylvania.


� By way of comparison, the costs to investigate the Lockerbie catastrophe were about $30 million.


� Note that any police investigation costs associated with tracking a terrorist’s movements and connections prior to the incident would occur whether or not the terrorist succeeded in destroying the airplane and would not be mitigated by the proposed rule.  That is, the proposed rule prevents the hijacking – not the hijacking attempt - from occurring and it would be the attempt that would initiate the police investigation.     


� This approach assumes that the fleet mix remains constant.  As the fleet mix over time will substantially reduce the number of turboprops, it may appear that this simplifying assumption results in an underestimate.  However, the fastest growing segment of the fleet are regional jets that, even when new, have a lower average value and carry fewer passengers than the average large, medium, or small turbojets.  As a result, the FAA concluded that the offsetting errors from not including a dynamic factor for changing fleet composition would be, approximately, even.   


� Data, some of which is confidential and not subject for public availability, collected in March 2003.  


�  The FAA obtained annual operator revenue from current public filings, the World Aviation Directory, and U.S. DOT Form 41 schedules.


� “N/A” means “not available”.  


� Federal Aviation Administration, "Economic Values for Evaluation of Federal Aviation Administration Investment and Regulatory Programs”, Table 4-5, p. 4-11, June 1998. 


� Based on weighted averages of the rates of individual airplane models reported in the previous footnote, adjusted to 2003 dollars.   
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