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Summary of Approved Research Projects
■ Project 1-06
A Guidebook for Developing an Airport Performance-Measurement System
Research Field:
Administration
Allocation:
$400,000
ACRP Staff:
Michael Salamone
Transit Cooperative Research Program (TCRP) Report 88, A Guidebook for Developing a Transit Performance-Measurement Program provides a step-by-step process for developing a transit performance–measurement program that includes both traditional and non-traditional performance indicators that address customer-oriented and community issues.  The guidebook begins with a discussion of the need for performance–measurement programs, discusses the importance of customer satisfaction, describes the characteristics of an effective performance–measurement system, and shows how performance measures are used by service industries in the private sector.  Twelve case-study examples of successful performance–measurement programs are provided.  The guidebook also provides an eight-step process for implementing or updating a performance–measurement program.   Each step includes a list of agency “things to do,” describes how to complete those action items, and provides examples of different approaches used by transit agencies in accomplishing that step.  
The guidebook discusses categories of performance measures that agencies may wish to consider, different types of measures that can be used, data sources and data collection and management techniques that can be employed, and methods of reporting results.  Detailed summaries are presented for over 400 performance measures.  To help agencies quickly find measures appropriate to their goals, objectives, and resources, selection menus guide users through a series of questions that lead to specific measures or families of measures.  Finally, the guidebook provides a core set of suggested performance measures and offers a hypothetical application of the guidebook.  The guidebook contains an 
accompanying CD-ROM that includes an electronic version of the guidebook that is extensively hyperlinked, allowing users to jump immediately to related material and to navigate the performance measure selection menus.  The CD-ROM also includes a background document that includes additional case studies and an annotated bibliography of nearly 200 documents relating to transit performance measurement, a library of related TCRP documents, and other resources on performance measurement.  This report has proven to be very useful to transit operators.  Such a document, developed specifically for airports, would be useful to airport operating agencies.
The objective of this research would be to develop a guidebook for developing an airport performance-measurement system for use by airport operating agencies.  This research would potentially include a review of pertinent literature and research findings in the area of performance-measurement systems; development of a list of performance indicators and measures used at domestic and international airports of various sizes and types; an assessment of the usefulness of each indicator and measure; a summary of the theory and practice of performance measurement in other relevant service industries, describing their key aspects and identifying performance indicators and measures that may have applicability in the airport industry; development of community- and customer-focused performance indicators and measures that might be appropriate for airport operating agencies; development of a process to assist airport operating agencies in preparing a performance-measurement program; development of the guidebook; and review of the guidebook by a focus group of airport managers from airports of different sizes and types.  The research should review previous work done in this area by ACI-NA; Tampa International Airport; the University of British Columbia, Vancouver; international facility management organizations; and the FAA NexGen program.  It should also address environmental management systems.  
■ Project 1-07
Airport-Airline Agreements and Rate Methodologies—Trends and Characteristics
Research Field:
Administration
Allocation:
$400,000
ACRP Staff:
Michael Salamone
Airport-Airline Use Agreements and rates and charges methodologies form the basis for the business model for the financial operations and space management at U.S. Airports.  Historically a majority of these agreements were long-term agreements, 20 – 30 years, and heavily focused toward airlines’ guaranteed payment of airport operating expenses and debt service, and long-term leasing of space.  With the evolution of the aviation industry, many airports are looking to shorter-term agreements with greater airport control over the use of facilities and airport retention of larger amounts of discretionary revenues.  Some airports are foregoing agreements all together and using ordinances to set airline rate and charges.   

Understanding the wide range of approaches used at various airports and the implications of those varied approaches on airport finances and operations is the essence of optimizing an airport’s business and operating model in a dynamic environment.

The objective of this project is to develop a guide that summaries the leasing policies, rates and charges methodologies, capital program control and consultation processes, and operation rights of airlines in airport agreements or ordinance arrangements from a comprehensive sample of  large, medium and small airports across the nation.  In addition to the summaries, the report will contain analysis of emerging trends and the interrelationship between the structure and the objectives of the airport and airline representatives.   The report will also contain a CD-ROM, which contains the sample agreements, ordinances, and information gathered, and a database which compiles the provisions from all agreements and ordinances by topic to serve as an interactive tool for detailed comparison across approaches by airports.   

Potential research tasks may include the following.
(1) Compile a library of airport-airline use agreements, ordinance provisions, annual rates and charges consultation packages, and capital project consultation packages. Representative sample to include not less than 20 large airports, 15 medium airports, and 10 small airports.  Samples should cover a wide range of approaches and should give priority to agreements that been negotiated during the past 5 years, but also should include ordinance approaches and long-standing arrangements that continue to be endorsed by the respective airport. 

(2) Conduct interviews with airport and airline representatives at cross section of airports.  Interviews should capture:

· Critical factors of comparing the airports in terms of airline activity, financial position, operating environment, and capital program implementation stage.

· A discussion by the airport representatives of how the agreement/ ordinance provisions operate in the ongoing administration of the airport. 

· Objectives of airport and airline representatives when entering into agreement negotiations or ordinance structuring.  

· Assessment by airport and airline representatives of the success in the provisions of the agreement in meeting their ongoing objectives for the airport.  

· Description of lessons learned from negotiations and ongoing implementation of agreement/ ordinance provisions.

· Risks associated with different types of rate making methodologies comparing large hubs with a dominant air carrier versus airports with a diversified base, and given the risk of potential airline bankruptcies and the impact on the industry for other potential major catastrophic events. 

(3) Analyze emerging trends in the airports and airline approaches to leasing policies, rates and charges methodologies, and capital control and consultation. 
(4) Identify the risks, trade-offs, and characteristics of leasing policies, rates and charges methodologies, and capital control and consultation.

(5) Prepare matrixes that summarize leasing policies, rates and charges methodologies, capital program control and consultation processes, and operation rights of airlines from all of the sampled agreements.

(6) Prepare a database with interactive report format that compiles the provisions in all agreements by topic and subtopic, which can be added to and updated on an ongoing basis.

(7) Recommend a process and time-frame to update and maintain the library, database, matrixes, emerging trends, etc. as new agreements are signed. 

Airline use agreements at many airports including several of the largest airports in the nation will be expiring within the next 5 years. Representatives at many of these airports have already begun preparation as negotiation of these agreements typically may take 1 to 2 years.  A timely and comprehensive compilation of the trends and characteristics of airline agreement trends at other airports would assist airports in developing their approaches to meet desired objectives in negotiations.  Through this additional resource, airports can better shape those objectives based on a broader range of alternatives than they may have been exposed to by virtue of their own experience and the information gathered through informal networking.  While geared toward airports, the guidebook can also serve as a resource to new property managers coming on board at airlines as that industry experiences a high degree of turnover and a extremely high workload for property managers.  As a resource, this report can benefit both airports and airlines by analyzing the lessons learned during negotiations and the implementation of airport-airline agreements and rates and charges methodologies at other airports across the nation.

■ Project 1-08
Developing Best Management Practices—Airport Leasing Policy and Metrics for Evaluating Private Investments on Airports
Research Field:
Administration
Allocation:
$400,000
ACRP Staff:
Lawrence Goldstein
An effective airport leasing policy can be a key asset of airport management in optimizing the utilization and financial performance of airport facilities and property. Such a leasing policy coupled with guidance can establish a clear set of negotiating goals and performance benchmarks for airport management in conducting a successful negotiation that concludes in a business agreement that meets the needs of both the airport and the tenants. 

Negotiating and concluding an airport business agreement requires very special expertise in understanding the nature of a diverse variety of airport businesses. Identifying and acquiring such expertise may be very challenging for many general aviation and small-hub airports. Where does airport management turn when facing its first air cargo building deal, its first office building deal, its first corporate hangar complex proposal, or its first hotel deal? 

How can airport management evaluate any of these proposals for the first time if it has no roadmap? Trial and error will likely not lead to a successful airport leasing policy.  The greater airport management’s understanding of the risks, motivations and goals of its future tenants, the greater likelihood for developing a portfolio of successful facilities that serves the best interests of the airport, its tenants, and the local community.  

Airport management and its potential tenants may understand the key aspect of a business agreement. However, because both parties 
experience different risks, motivations, and goals, they may start negotiations from far different positions.  An established leasing policy and guidance can help airport management to better structure a negotiation while gaining a better understanding of what is most important to its future tenant. Being able to identify the difference between what airport management would like to have as compared to what it must have and also identifying that difference for the potential tenant significantly increases the odds for a successful negotiation and business agreement. 

The airport industry is replete with examples of poorly conceived business agreements that have undermined airport management’s ability to fully develop its airport.  Examples of key questions airport management may need to understand in a negotiation include: Does the term proposed by the tenant relate directly with the investment it is willing to make? If not, why not? Why does a 99-year lease make no sense? What is an airport’s residual interest in third- party-developed facilities and how can an airport identify and safeguard that interest? How can through the fence agreements undermine the future of an airport? How is a fair market value ground rental structure established and increased over time to account for inflation? What can happen to the airport’s residual interest third-party facilities with an assignment coupled with a contract extension? Why are options and rights-of-first refusal not in an airport’s best interest?  These are but a limited list of key questions that an effective airport leasing policy and guidance may address.

The objective of this research would be to develop best management practices for development of an airport leasing policy to support long-term leases for private investments for aeronautical and non-aeronautical purposes on airports. The end result would be the development of Best Management Practices -Recommended Airport Leasing Policy and a primer for handling private investment on public-use airports.  The final product should incorporate the best management practices of both public-use airports and the commercial real estate industry in handling leasing and the attraction of private investment. The target audiences should be managers and senior staff of general aviation, small, medium air carrier hubs airports. The principles and basic applications should be applicable to all airports regardless of size and complexity.  This research will assist airport proprietors in making better financial decisions that will protect both the Federal and local investment in the national airport system.

■ Project 2-08
Quantifying Contribution to Local Air Quality Impacts from Airport-Related Emissions
Research Field:
Environment
Allocation:
$600,000
ACRP Staff:
Lawrence Goldstein

To meet the demands of the Next Generation Air Transportation System, airports must expand plans in order to meet increasing demand for aviation transport. On the other hand, there are increasing concerns about how and to what extent air pollutant emissions from airports contribute to local and regional air quality, and hence to overall potential health impacts. In order to expand, airports are required to submit environmental assessment and/or environment impact statement in order to satisfy National Environmental Protection Act (NEPA) requirements. Airport operators are frequently asked to estimate magnitudes of direct emissions, including those of criteria pollutants and toxics, that emanate from airport- related sources and to quantify their potential environmental impacts.  To inform airport expansion plans and policy decisions, there is also a need to understand the magnitude of incremental environmental impacts due to current and projected individual airport emission sources in context with background air quality due to non-airport sources.

Significant advances have been made to characterize emissions from various airport-related sources and these advances have been incorporated in the U.S. airport emissions modeling tool (Emissions Dispersion Modeling System - EDMS). However, very little information is available on quantifying airport relative contribution to local and regional air quality, and EDMS in its present form is inappropriate for this analyses. 

Similar to other sources, direct emissions of air pollutants released from airport activities are chemically reactive. During their atmospheric evolution, these air pollutants undergo complex transport and physico-chemical processes, and lead to formation of secondary air pollutants. Besides proper representation of these processes, correct estimation of all airport emissions and their representation in air quality analysis are essential to examine the role that airport emissions play in ambient air quality. A combination of ambient air quality measurements and use of modeling tools provides the best framework to extract the needed information. Air quality models are developed to predict regional, local and subscale concentration distributions of air pollutants. However, ambient measurements are needed to evaluate the prediction capability of these models. Once established to be credible, these models then can be reliably used to study issues of specific interest and to analyze ‘if-then’ scenarios of airport expansion plans and underlying policy and implementation options. Ambient measurement of air pollutants can be independently used for air quality analysis; however, to carry out the reliable source apportionment study, the measurement analysis needs to be combined with the modeling analysis. 

This stated combined modeling-measurement approach is quite frequently used in air quality analysis. However, its use in airport-related air quality analysis is in its infancy. At present, there are only two independent projects planned that will employ this approach for air quality analysis at TF Green and Los Angeles airports.  Findings from these studies will be quite valuable for the airports under study; however, to expand results to other airports on a broader basis, there is a need to carry out similar studies for other representative airports. This will enable developing a generalized framework of modeling and measurement analysis to estimate airport incremental contributions to ambient air quality.

The prime objective of this research is to perform comprehensive air quality analysis for a selected airport in order to quantify contributions from its all combined and individual source emissions to background air 
quality using the unified modeling and measurement approach. Findings of this study will also contribute towards developing a generalized air quality analysis approach and framework that can be potentially used to perform similar analysis at other airports. 

Phase I entails developing concrete criteria for airport selection, reviewing the state of current practice employed in air quality analysis and developing well thought overall model and measurement strategy. These initial steps are critical because intended application of this research is well beyond performing the air quality analysis for a specific airport as stated above. With the airport focus, some of the key components of research strategy would include identification and selection of air quality models suitable for local and regional scale air quality simulations, selection of the state of art techniques and instrumentation for measurement of ambient concentrations of relevant air pollutants, and selection of receptor sites for air quality analysis with attention on downwind-upwind air flow and consideration that findings from this study can be later used for potential health impact studies. 

Phase II includes measurement of ambient concentrations of airport-related air pollutants over 1-year duration at selected sites around the airport, and perform detail analysis of these data while correlating its trends and pattern with those of emissions due to airport activities and those due to non-airport sources. From the modeling perspective, this research would include development of detail airport-level emission inventory specific to the time period of measurement campaign and perform air quality model simulation with attention to subscale to regional scale air quality perturbation caused by airport emissions.  Similar to measurements, simulated distributions of air pollutants need to be correlated against variability in direct emissions of air pollutants from airport and non-airport sources. A major component of this research would include model and measurement comparative analysis to examine the model’s capability to reproduce observed trends and patterns in air pollutant concentrations at selected sites. Airport specific perturbations to air quality also need to be correlated against variability in meteorology and background air quality. As a final step, this research would also isolate contributions made by individual airport sources to ambient air quality and rank them in order of their decreasing magnitudes.  This research will ultimately help to prioritize and optimize mitigation approached to accommodate airport expansion plans.

■ Project 2-09
Developing a Comprehensive Work Plan for a Multimodal Noise and Emissions Model
Research Field:
Environment
Allocation:
$200,000
ACRP Staff:
Lawrence Goldstein
Public and private sector transportation–related environmental analyses are currently conducted in independent modal “stovepipes.”  The social, environmental, and business effects of aircraft, highway, and rail noise, emissions, congestion, and delay are evaluated and mitigated as separate entities.  The reality is, however, communities, airports and individual transportation modes do not exist in stovepipes.  

Transportation hubs are essential to commerce and community activity.  Schools, hospitals, residences, and businesses exist within the vicinity of airports.  Highways and passenger and freight railroad lines lead into and around airports, and rarely does one transportation source dominate the environmental impact in and around the airport.  Yet, the standard course of action is to qualify airport expansion projects and noise and emissions mitigation decisions using single-modal impact analyses which consume public sector monies and private sector capital.  In fiscal years 1982 to 2004, $7.2 billion in federal was spent on noise-mitigation projects at airports; $3.4 billion was spent on highway noise barriers from 1970 to 2004; and $12.6 billion was spent for congestion mitigation and on air quality improvement programs from 1998 to 2003.  The current practice for road congestion mitigation is highway expansion, high-occupancy vehicle (HOV) lanes and, recently, congestion pricing.  For aviation, this is on the NextGen agenda, and railroads face similar problems.

This stovepipe approach can lead to an inappropriate expenditure of airport, federal, state, and local dollars and lead to mitigation efforts that do not achieve desired goals.  For example, noise barriers are often constructed to mitigate highway noise for residences that have previously undergone insulation programs to mitigate aircraft noise, a potentially expensive and inefficient solution to a multi-modal problem.  Many applications could be more easily and thoroughly evaluated if a multimodal model existed.  If a transit-rail line is built next to an existing highway, will it increase or decrease the noise and emissions impact, and what is the least expensive way to mitigate the environmental impacts?  If cargo is transported by rail rather than interstate truck, what are the environmental impacts and benefits?

A multimodal transportation noise and emissions model would help to properly inform airport and public policymakers that are charged with making such decisions.  The proposed tool would allow for the assessment of the noise and air quality impacts from each transportation source on the population, assess the total costs and impacts, and assist in the design of mitigation strategies.  This model would enable more judicious use of federal, state, and local funds.  In addition to public sector entities, this capability will be made available to airports, airport consultants, and others to conduct environmental assessments for regulatory, business, and community purposes.  

The objective of this research would be to produce a comprehensive document outlining a Work Plan to (1) incorporate rail-based modes of transportation into the FHWA’s Traffic Noise Model (TNM) and (2) merge the enhanced TNM with the FAA’s Aviation Environmental Design Tool (AEDT).  

The initial step in the development of a multimodal transportation noise and emissions computer model is the development of a comprehensive Work Plan that would lay out the scope of such an effort.  This Work Plan would detail a phased development effort that

would be implemented over multiple years.  Phase I would consist of the incorporation of the 
rail-based modes into TNM (enhanced TNM).  Phase II, which would comprise the bulk of the proposed work under this research problem statement, would consist of the integration of the enhanced TNM with the AEDT.  It is likely, though not required, that these phases would occur somewhat in parallel.

Transportation officials are increasingly aware that noise and air quality issues cannot be effectively mitigated by considering the world on a modal basis, or within noise and emission stovepipes.  A multimodal transportation noise and emissions model is required to deal with the complex issues that occur around most transportation hubs.  A comprehensive Work Plan is the first, and perhaps most important, step in the process of developing an effective model.  This tool has the potential to realize billions of dollars in savings by allowing transportation authorities to evaluate potential trade-offs between transport options and allocate federal monies for the most effective mitigation measures.  A single tool may also realize significant cost savings for local planning agencies, given that modeling inputs will need to be accumulated only once for all modes.  Significant efficiencies may also be realized where overlapping capabilities exist.  This efficiency is particularly important for policy responses that require public and private sector research and development efforts, where the technology options, timing, and energy mix may vary amongst the various transportation modes. 
■ Project 3-11
Preservation of Public-Use Airports
Research Field:
Policy and Planning
Allocation:
$600,000
ACRP Staff:
Robert David
Many public-use general aviation airports are in danger of closure, typically to make land available for alternative uses such as residential or commercial development. This situation is especially true in the fringes around urban centers and other populated areas. This area is also where air access is needed the most. Once an airport is lost, the chances to rebuild are almost nonexistent. With the very light jets now entering the marketplace, the need to preserve non-congested landing areas close to final destinations is even more ctitical. 

The Aircraft Owners and Pilots Association recently reported that public-use airports are closing at a rate of one every 2 weeks. The affected airports are usually privately owned and open to the public, although publicly owned airports such as Chicago Meigs Field can also be vulnerable. At the local level there is often a lack of understanding of the value of the airport to the community.  In some cases the airport is considered a drain on community resources. Parties (including state and local governments) seeking to preserve endangered airports have difficulty learning about the options that are available to preserve the airport and to increase its economic viability. A single report is needed to provide current information on how to anticipate problems and effective methods to help in preventing closures.

This research will develop guidance for federal, state, and local officials and other parties involved in preserving public-use airports.  It will provide lessons learned from the loss of public-use general aviation airports; discuss the preservation of general aviation airports through such mecanisms as the purchase of land development rights; value the economic significance of general aviation airports; and identify innovative revenue sources for general aviation airports.  

Potential tasks may include the following.
1) Review at least 10 years of historical data to provide a detailed perspective on the loss of public-use airports. 

2) Investigate selected closures to determine their impact in terms of relocated aircraft and activity, effect on the airport system, and loss of air transportation to an area. 

3) Develop a method for categorizing airports to reflect their relative importance and to help anticipate closures and identify appropriate measures to avoid them.

4) Identify the various measures that are available to help preserve airports, including public acquisition, acquisition of development rights or use easements, provision of public grants subject to conditions, compatible zoning and land use planning, tax abatement, and public donation of maintenance services.
5) Develop a guide for assessing the economic development roles and impacts of individual airports.

6) Provide case histories to illustrate how these measures have been applied and to highlight factors that affect their effectiveness.

7) Identify the most effective measures that the project has discovered and those critical components needed to be successful (i.e. funding issues).
■ Project 3-12
Guidelines for Preparing Peak Period and Operational Profiles to Improve Airport Facility Planning and Environmental Analyses
Research Field:
Policy and Planning
Allocation:
$350,000
ACRP Staff:
Lawrence Goldstein
Forecasts of annual aviation activity, including the FAA’s Terminal Area Forecasts (TAF) are widely available and commonly used as the based for aviation planning and environmental analyses.  However, comparable forecasts of hourly or daily aviation activity—required to plan and analyze aircraft movements and passenger flows, to program terminal building and other airport facilities, and to support environmental analyses and remediation needs—are not readily available and can vary significantly, depending on the operational profile of a particular airport.  Most planning and environmental analyses are prepared using either (1) peak-hour of the average-day of a peak-month (PHADPM) or a standard busy rate (SBR), or (2) detailed and comprehensive analyses of future airline schedules, aircraft sizes and load factors, and passenger activity statistics and trends at the subject airport.  There are difficulties with both of these approaches.  Use of PHADPM and SBR implies that (1) there will be little or no fluctuations in the future proportion of annual aviation activity during a design hour or design day, which may be questionable given the continuing changes in the industry, airline operating patterns, and aircraft use, and (2) a single hour of the day (or day of the month) provides an appropriate basis for future planning, environmental analyses, and design.  

Continued use of these procedures may result in airport operators building future airport facilities unnecessarily larger than required or overestimating the remediation needs.  Furthermore, these procedures do not allow an airport operator to evaluate the operational, customer service, or financial implications that may result from using alternative peak periods (i.e., the 90th, 95th, or 98th busiest hours) to plan airport facilities. Oftentimes forecasts prepared using these procedures fail to address extreme peaks, seasonal variations, directional peaks (i.e., inbound, outbound, or connecting flows), or recognize that individual components of an airport can and do peak at different times of the day.  

Enhanced procedures for forecasting daily and peak-hour passenger activity are required.  In order to develop better forecasting procedures, it will be necessary to (1) document the peak- period forecasting procedures in use today, (2) prepare guidelines for the development of future airline flight schedules, and (3) summarize the conditions under which alternative peak-period procedures may be appropriate.  The resulting  guide will document the procedures for preparing forecasts of airport peak-period activity and future flight schedule in a format suitable for use by airport operators and others in support of planning and environmental analyses. 

The objective of this research is to (1) document the best practices for preparing peak-period forecasts in use today, (2) prepare guidelines for developing operational profiles and future flight schedules, and (3) prepare a guide for preparing forecasts of the peak-period activity suitable for use by airport operators and others. The resulting procedures should (1) be easy to use, understand, and support; (2) be practical given scope and budgets available to a broad range of airport operators; (3) provide guidance on public and private data sources; and (4) allow airport facility managers and operators to better evaluate (a) both capacity improvements and operational improvements (e.g., examine how common use or preferential gate use can accommodate increased passenger demand), (b) the implications of designing facilities to accommodate alternative peak periods (e.g., those occurring more or less frequently), and (c) specific facility requirements as a function of larger scale control totals (e.g., annual passengers or aircraft operations).  In short, the research should yield practical results that can be used for near-term and long-term evaluation and operation of airport facilities.  A toolbox of forecasting procedures suitable for a broad range of applications is envisioned.

The research is expected to include (1) identifying key and emerging approaches to aviation forecasting through a literature review and interviews of aviation forecasters; (2) testing the ability of available forecasting methods to account for recent economic, operational, and demographic changes (i.e., are  available procedures still valid?); (3) developing a conceptual framework for developing flight schedules and forecasting peak period activity; (4) developing operational profiles for a cross section of airports, annual and peak-period demands, in order to gather more recent data on industry benchmarks and identify patterns by type of airport; (5) developing and testing the conceptual framework; and (6) documenting the research in the form of a final report containing a guidebook and toolbox useful to airport operators and practitioners. 

■ Project 3-13
Understanding Airspace Analysis Tools for Airport Planning
Research Field:
Policy and Planning
Allocation:
$200,000
ACRP Staff:
Robert David
The development of advanced navigation systems and the myriad of new procedures are a great boon to aviation, but they result in more complex airspace issues for airport planners and sponsors.  Part 77 is a representation of an airport’s airspace concerns.  Although Part 77 still provides a good threshold for general analysis of obstructions, it leaves many questions concerning flight procedures.  The difference between a conventional obstruction analysis and the identification of constraints and possibilities with new technologies seems to be growing.  Planners and airport sponsors need to better understand available tools to help them identify and minimize the airspace impact of their development decisions.  

The traditional process for constructing approach procedures, in many cases, seems to be to “shoe-horn” them into the terminal airspace.  When runways and other facilities are already in place, there really is not any other solution.  However, in the case of new facilities and development on and around airports, early identification of airspace impacts is essential to protecting the aviation environment.  This identification is conventionally accomplished through Part 77 procedures—the filing of a 7460 notice, etc.  And, while Part 77 surfaces do provide a straightforward means of identifying obstructions, they do so primarily for conventional procedures.  The new procedures made possible with advanced navigation systems are less constrained and more flexible, but Part 77 is less equipped to help the airport sponsor take full advantage of their flexibility by early identification of obstructions that do affect them.  

The objective of the proposed research would be to better understand existing airspace analysis tools for airport planners based on the parameters of both conventional and new approach procedures (RNAV, RNP, and GPS), as well as the FAA’s most recent guidance regarding Part 77 and TERPS.  The research could provide an overview of current and emerging navigation and ATC technologies and considerations in establishing terminal approach and departure procedures, and could also discuss the interaction between airspace procedures and airport land use planning considerations for both safety and aircraft noise.  

The research should describe Part 77, TERPS, various navigation aid obstacle clearance surfaces, and others in a form that enables planners to more comprehensively analyze  airspace impacts associated with airport or non-airport development projects.  Therefore, the proposed research would consist of collecting these standards, condensing them to their essential features, and compiling them within a planning analysis framework.  It would also include the identification of existing computer- based tools that are used for airspace analysis.  The result would then be presented in a guidebook.

■ Project 3-14
Airport Passenger Conveyance System Usage/Throughput
Research Field:
Policy and Planning
Allocation:
$300,000
ACRP Staff:
Lawrence Goldstein

When passenger terminal facilities are planned, passenger walk distance and ease of use must be considered—especially in light of the aging U.S. (baby boomer) population. Vertical conveyance systems such as elevators and escalators are included to ease passenger vertical transitions, while moving sidewalks are often included to reduce walking distance and speed transit through an airport.

Even though passenger conveyance systems are provided, some passengers will still choose to walk beside the moving sidewalk, walk while on the moving sidewalk, or take stairs rather than the vertical systems. Determining space requirements for passenger movement (in addition to the conveyance systems) must consider the passenger choice of walking vs. riding. Also this personal choice is affected by the queue length to access the conveyance system (balking will occur if the queue is too long), congestion on the system limiting the ability to pass, and the perceived length/difficulty of the walk.  

Other issues are the new technologies of the high-speed and accelerating moving sidewalks (such as the one recently installed at Toronto Pearson International Airport) and especially how older passengers interact with them. The graying of the baby boomers is a big issue that air travel needs to address. High-speed moving sidewalk technology is promising so long as the ergonomic issues—such as balance impairment and eye sight issues during boarding—are addressed adequately

Conveyance systems all have vendor-provided capacities, yet they are often overstated as compared with the actual throughput that can be practically achieved. The practical throughput is affected by the amount of luggage accompanying passengers and the amount of personal space desired by passengers. In planning for efficient passenger flow and passenger space requirements, limited work has been performed to understand the practical throughput of passenger conveyance systems. Some data has been collected at specific airports as part of modeling studies, yet there are not general guidelines that can be applied across airports based on certain passenger characteristics and conveyance characteristics.

A rigorous study of passenger usage of conveyance systems, queuing, and balking is needed to help provide guidance to architects and planners developing new or updating existing terminal facilities to meet future levels of demand. 

The objective of this research is to develop accurate guidelines for planners and other aviation professionals regarding passenger conveyance system usage and practical throughput.  The guidelines will be based on such characteristics as amount of baggage, distance being traversed, queuing/delays, and those passenger characteristics that are found to have a dependent relation to passenger choices.  

The tasks may include the following:  
1) Perform a literature search to determine what information and research is available on passenger/pedestrian choice of using conveyance systems and conveyance throughput compared to declared capacity.
2) Survey multiple airport terminals to develop passenger conveyance usage, queuing, delays, balking, and practical throughput.  The data collection/survey should consider (at a minimum):


Moving Sidewalks

· Percentage of passengers who choose to use moving sidewalks, when available

· Number of people waiting to access moving sidewalk

· Congestion on the moving sidewalk (limiting ability to pass)

· Length of moving sidewalk

· Speed/acceleration of moving sidewalk 

· Numbers of bags

· Balking occurrences

· Choice of walking on moving sidewalk (with same factors as above)

· Passenger spacing on moving sidewalks


Escalators

· Percentage of passengers who choose to use escalators

· Number of people waiting to access escalator

· Length of escalator

· Escalator moving up or down

· Numbers of bags

· Balking occurrences

· Choice of walking on escalator (with same factors as above)

· Passenger spacing on escalator


Elevators

· Percentage of passengers who choose to use elevators

· Number of people and amount of time waiting to access elevator

· Alternative vertical transition available (stairs, escalator)

· Whether vertical transition is up or down

· Numbers of bags

· Balking occurrences

· Location of escalator and destination
· Passenger spacing on elevator (numbers of passengers, bags, and baggage carts that fit on an elevator compared with declared capacity)

3) Compile and analyze collected data. Develop planning guidelines for passenger conveyance usage based on passenger characteristics, throughput/capacity of moving sidewalks, escalators, and elevators.  These planning guidelines should be based on those factors found to be relevant in the analysis.  

4) Issue a final report providing design direction related to passenger conveyance usage choice and throughput/capacity.

■ Project 4-06
Analysis and Best Management Practices for the Prevention of Wildlife Strikes at Small Airports
Research Field:
Safety

Allocation:
$300,000
ACRP Staff:
Robert David

Aircraft collisions with wildlife are an increasing safety and economic concern for the U.S. aviation industry because of expanding populations of many wildlife species that are hazardous to aircraft (Dolbeer and Eschenfelder 2002).  The Federal Aviation Administration (FAA) has initiated several research and management programs to mitigate the risk of wildlife strikes.  Among the various programs is the collection and analysis of data from wildlife strikes.  The FAA began collecting wildlife strike data for civil aviation in 1965.  However, except for cursory examinations of the strike reports to determine general trends, the data were never submitted to rigorous analysis until 1995.  

In 1995, the FAA, through an interagency agreement with the U.S. Department of Agriculture, Animal and Plant Health Inspection Service, Wildlife Services Program (USDA/APHIS/WS; WS), initiated a project to obtain more objective estimates of the magnitude and nature of the national wildlife strike  problem  for  civil aviation.  This  project 
involves having specialists from WS:  (1) review and edit all strike reports (FAA Form 5200-7, Birds/Other Wildlife Strike Report) received by the FAA since 1990; (2) enter all edited strike reports into a database, hereafter referred to as the FAA National Wildlife Strike Database; and (3) assist the FAA with the production of annual reports summarizing the results on a national basis of analyses of data from the database.  Such analyses (see Cleary et al. 2006 for the latest report covering 66,392 strike records from 1990‑2005) provide a foundation for national policies and guidance regarding integrated research and management efforts to reduce wildlife strikes at FAA Part 139–certificated airports.  However, these analyses have provided little information related to General Aviation (GA) airports.

Analyses of the wildlife strike data indicate that only about 20% of strikes at Part 139– certificated airports are reported to the FAA (Linnell et al. 1999).  The percentage of strikes reported from GA airports is likely even lower.  No studies have been conducted to determine the percentage of strikes reported for GA airports and to determine the nature and extent of wildlife strikes at GA airports.  Such analyses are needed because GA airports have unique wildlife issues compared to Part 139– certificated airports.  GA airports are typically more rural, have inadequate fencing to exclude deer and other mammals, and serve different types of aircraft.    With the advent of new air taxi services provided by very light jets (VLJ), such analyses are critically needed.  These VLJs, carrying less than 10 passengers, will be using primarily GA airports that are not certificated for passenger service or regulated under Part 139 provisions.  The vast majority of these airports have no wildlife hazard mitigation programs in place.  Many of these same issues also are realized at small Part 139–certificated airports.

The analysis and validation of existing National Wildlife   Strike    data   and   other   information 
sources can be used to develop summary statistics and other products.  A resulting report will assist the aviation community to better understand the true nature of the wildlife strike problem (“You can’t manage what you can’t measure.”).

The objectives of the research will be the following:

1. To define the nature and extent of wildlife strikes at GA and small Part 139–certificated airports compared to larger Part 139– certificated airports
2. To develop practical best practices and management recommendations for these facilities to mitigate wildlife hazard problems in an environmentally responsible manner 

3. To increase strike reporting at GA and small Part 139–certificated airports.

The research should conduct a detailed comparative analysis of the nature and extent of wildlife strikes to civil aircraft at GA and Part 139 airports in the United States, using the approximately 80,000 wildlife strike reports in the National Wildlife Strike Database, 1990-2007.  A search for other types of available data and published materials also will be compiled (e.g., WS initial consultation letter reports to airports).  Additionally, surveys and interviews of a sample of GA and small Part 139– certificated airports will be conducted to determine the extent of wildlife strike reporting and the major concerns and challenges facing GA and small Part 139–certificated airports with regard to wildlife hazards.  It is anticipated that this research can be accomplished in cooperation with the State Aviation Directors/ National Association of State Aviation Officials (NASAO) and WS State Program offices (i.e., WS provides technical assistance at some GA and small airports).  These findings will be summarized to determine the most critical issues related to wildlife hazards at small airports and to recommend best practices/management options and policy actions to minimize these hazards in the future.

■ Project 7-06
Airport Signage and Wayfinding Information Guidelines
Research Field:
Design
Allocation:
$250,000
ACRP Staff:
Robert David
While several large airport operators have established graphic standards and maintain and update these standards on a regular basis, not all airport operators have the staff resources to do so. There is no single document or guidebook available to airport operators illustrating the best available practices in terminal and roadway signage.  The most recent guidelines for airport signage, prepared by a task force composed of Association of Airport Executives (AAAE), Airports Council International–North America (ACI-NA), and Air Transport Association (ATA) are now more than 20 years old.  The most recent edition of the Federal Highway Administration’s Manual of Uniform Traffic Control Devices (MUTCD) prescribes the design or color of airport roadway wayfinding signs.  Previous editions of the MUTCD did not address airport roadways, and it is not clear to what extent the input of airport operators or their representatives was sought during the preparation of the latest MUTCD. 

In 1984, a document entitled “Guidelines for Airport Signing and Graphics” was prepared by a task force composed of representatives from the AAAE, ACI-NA (which was then AOCI), and ATA.  A similar document was prepared in 1980 by Transport Canada.  These 20-year-old documents have not been updated to reflect advances in sign and graphics technologies, increased use of common-use facilities in airport terminals, the Americans with Disabilities Act (ADA), or the needs of senior citizens who represent an increasing proportion of the traveling public using our nation’s airport terminals.  An updated document could incorporate relevant research completed to address the graphics and signage needs of highway and transit users. 

This research is intended to (1) document the best practices in airport graphic and wayfinding standards and (2) prepare updated guidelines reflecting current best practices as well as new and forthcoming technologies. 

The research efforts would include (1) conducting a review of relevant literature, (2) gathering recently completed airport graphic standards, (3) evaluating the assembled material to define best practices, (4) reviewing the implications of new and forthcoming technologies, and (5) preparing a summary of the assembled information in an easily updated format. 

■ Project 10-05
Improved Understanding of Common-Use Facilities at Airports
Research Field:
Operations
Allocation:
$500,000
ACRP Staff:
Michael Salamone

Airports have always employed common use of the airfield; the air carrier, or other aircraft, is assigned the use of the very valuable runway and taxiway real estate as needed, which is then cleared after use for the next user.  It would be unimaginable to contemplate any proprietary or dedicated use of that airfield environment because such dedicated use would require vastly expanded facilities to accommodate the demand by multiple users.  

In the United States, with limited exceptions, common use of facilities stopped at the entrance to the terminal building.  (Conversely, common use has become the de facto operational and business model standard around the world.)  The result of the lack of common-use facilities in the U.S. terminal environment has been a limited ability to cross-utilize space to accommodate passenger processing, such as check-in areas, gate areas, and baggage claim spaces.  The resulting “necessity” to resolve space constraints solely with brick-and-mortar expansion has the undesired effect of being both extremely costly and cumbersome to accomplish in a timely fashion.  It is also space intensive; a particularly disadvantage because many airports are virtually land locked and simply do not have the ability to easily expand their terminal footprint.  

The inability to cross-utilize terminal space has also led, over the years, to an unintended support of anticompetitive behavior by some carriers at U.S. airports, something that has been a focus item for the Department of Transportation.  With air traffic anticipated to continue its aggressive growth in the United States over the coming years, airport terminals simply cannot afford to operate in the traditional proprietary manner.  

In-depth research is needed to fully identify and understand the financial, operational, liability, and competitive elements of common-use facilities for airports, air carriers, and passengers.  Common-use facilities can limit the adverse impact to passengers posed during irregular operations, by making operational space readily available for use in a non-proprietary manner, e.g., for downloading passengers from an aircraft in a timely manner, to cite merely one example that has been an irritant to customers in recent months.  Such research would provide the basis on which to extend common use in the United States. 

The objective of this research would be to develop a comprehensive analysis of the financial and operational elements, as well as enhancements to competition, that accrue to all parties in the airport environment (airports, air carriers, and customers) resulting from a shift in facilities usage of proprietary use.  Successful completion of this research should provide detailed information on which airports and air carriers can justify moving forward with common-use terminal facilities, thereby enhancing operational capability, competition, and overall financial viability of the airport–air carrier relationship. 

■ Project 10-06
Effects of Constrained Public and Employee Parking on Airport Access
Research Field:
Operations
Allocation:
$400,000
ACRP Staff:
Robert David

Metropolitan Planning Organizations (MPOs) and local governments are increasingly adopting regulations limiting the number of allowed automobile parking spaces in an effort to reduce single occupancy vehicle trips and as a result lower emissions, encourage the use of public transport, provide more options for the transportation disadvantaged, and reduce urban sprawl.  However, anecdotal information indicates that when airport parking is constrained, rather than choosing public transport or other multiparty access modes, most passengers will choose to be dropped off/picked up by a relative or friend, thereby doubling the number of vehicle trips to/from the airport.  While this assumption appears to be correct, little research has been conducted to verify or quantify how parking constraints affect airport access.  Without an accurate, complete, and documented understanding of this phenomenon, federal, state, and local government regulatory agencies—responding to concerns about greenhouse gas emissions or other concerns—may unwittingly enact regulations limiting airport parking that may have the opposite effect to that desired.  

Airports are required to be financially self-sustaining, and public parking and rental car revenues are typically the largest source of non-airline revenues.  Yet, because of the lack of data in these areas, there is an increasing potential that policies and/or strategies could be established that not only will negatively affect airport revenues, but also have an adverse affect on airport roadway operations, air quality, and customer service.  

This research is intended to (1) quantify the changes in airline passenger access patterns and travel behavior caused by constrained public parking, increased costs, and/or reduced levels of service and (2) develop guidelines and analytical procedures that airport operators can use to better understand, anticipate, and evaluate these changes.  The research will result in documentation that is useful for airport operators and that can help public agencies and others better understand the implications of proposed regulations. 

The research efforts would include (1) gathering available information on historical changes in public parking demands/transactions at airports having constrained facilities, abrupt changes in costs, or unusual levels of service; (2) gathering proprietary information from the rental car industry on historical changes in rental car demands/transactions/revenues at airports having constrained facilities, abrupt changes in costs, or unusual levels of service; (3) conducting passenger surveys, using stated preference surveys and other forecasting techniques, to quantify likely customer responses to changes in space availability, costs, or customer service; (4) establishing procedures for estimating changes in airport access and travel behavior resulting from constrained facilities or increasing costs; and (5) documenting the findings in a guidebook useful to the operators of large, medium, and small airports, and other industry professionals. 
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