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U.C. Extension Engineering
Airport Systems Planning and Design

MONDAY, MAY 11

8:30-9:00 a.m. introduction / Kanafani

9:00-10:00 Airport systems pianning / Caves
10:00-10:30 break

10:30-ncon Air traffic demand forecasting / Hansen
noon-1:00 p.m. lunch

1:00-2:30 Airport master planning / Stretchberry
2:30-3:00 break
3:00-4:30 Planning issues / Panel discussion

TUESDAY, MAY 12

8:30-10:00 a.m. Airport layout planning and design / Caves

10:00-10:30 break

10:30-noon Airspace and airport capacity / Dunlay

ngon-1:00 p.m. lunch

1:00-2:30 Future airport operations concepts / Marchi

2:30-3:00 break

3:00-5:00 Airport operations and information technology / Biomme (Change)

WEDNESDAY, MAY 13

8.30-10:.00 Airport access / Gosling (Change)

1d|:00-10:30 break

10:30-noon Passenger terminal planning / Kivett (Changej

noon-1.00 lunch

1:00-2:30 Airport simulation and modeling techniques /Abkin  (Change)
2:30-3:00 break

3:00-4:30 Airline operations and economics / Moynihan

7:00 Dinner / Powell

THURSDAY, MAY 14

8:30-10:00 a.m. Environmental planning and management / Wormhoudt  (Change)
10:00-10:30 break

10:30-noon Airport noise management / Fidell {Change)

noon-1:00 p.m. tunch

1:00-2:30 Alrport finance / Walsh

2:30-3:00 break

3:00-4:00 Managing the modern airport / Gillen

4:00-4:15 Course summary / Kanafani
17
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AIRPORT SYSTEM PLANNING

What is an airport system?

A system usually comprises a set of components which interact in a way which has at least the
appearance of stability in the short term. If there are no interactions there is little point in
performing a systems analysis; equally, if most of the influences on the 'system’ components
come from outside the boundaries of the defined 'system’, then a systems analysis is unlikely to
lead to a fruitful conclusion. An understanding of the behaviour of the system which is to be
implanted or improved is therefore essential to its successful planning. Systems analysts usually
probe deeply into the workings of a system in order to clarify its scope and function.

The number of ways in which the scope of a system involving airports can be defined is almost
infinitely large. The situation can be formalised in the three non-orthogonal dimensions of:

- spatial scale

- transport system elements

- sectors of the economy.,
Systems which are very large are usually incapable of a meaningful analysis because the nature
of some of the interactions is inadequately understoed, e.g. the effect of the provision of more
flights on a regional economy. On the other hand, a toc narrow system boundary can miss out
areas which are ultimately more important than the areas being studied, e.g. the effect of political
intervention on demand, or the effect of changing aircraft technology on airport size,

Airports should be seen as integral parts of the total air transport system. The system consists of
physical components, their owners and operators, the controlling authorities and the rules under
which it operates, It is strongly influenced by the needs of its ultimate consumers, the social and
economic characteristics. of the national setting within which it operates, the impact it makes on
the local and global environment and its acceptance by the communities it serves. The ultimate
consumers are the private passengers, the business passengers and the employers who pay their
fares, and the freight shippers. The entities which speak for these interests are all stakeholders in
the system, though their influence varies with the setting.

Ownership of the system's components are usually mixed. Airspace is a national asset, and ATC
ownership and operation normally reflects this, though there are several instances of
corporatisation and competitive operation of local airport traffic control. The large majority of
flying in uncontrolled and controlled airspace is by privately owned aircraft, and ownership of
the airlines is increasingly in private hands. Airport ownership is also moving out of the public
sector as local and national governments decide that there are other priorities for spending and
that they can have a competent airport system without needing to own it.

Operation of the airports is often in local or private hands, even when they are publicly owned.
Russia, for example, intends its alrports to pass to local authorities as joint stock companies,
with eventual private participation through the sale of some of the government's remaining
interest (Flight, 19 June 1996, p 16). Control of the airport operations is, in any case, achieved
- by acomplex mix of national government, local government and airport owner policies and the
regulations which support them. National government influences operations by controlling route
rights, by airport and airline licencing, by the designation of international status and the staffing
to support it, by granting of permissions to expand, and by the influence over local government
policies and spertding. Local government controls the land use, reviews the costs and benefits
the operations provide for the local community, and often has a direct input to the management of

an airport.

The airport owners will have policies aimed at the satisfaction of their own goals. Often the
ownership mix of national government, state government, local government and private
enterprise, results in the policies of the various owners being in conflict with each other and with
the expectations of the professional airport management.
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It might be pr%umed that governments' goals would include national, regional and local

the esvironmen{ and the minimisation of governmental spending. Private owners would be
mach‘more integested in obtaining a good rate of return on investment, with consequences for the
prefetred mix oiitrafﬁc and use of assets. They would also wish to be proactive in defining the
aifpogt's roles, mither than government owners who would tend to regard it as a passive service
provifler. Goveinment goals to'promote competition may conflict with their equally strong goal
oftsugtainability. :

econcmic develipmcnt, social integration, protection of national airline interests, protection of

Gévermments' environmental policies are influenced by the global and local lobbies as well as by
the ikernationally agreed policies on sustainability. Each airport community will strike its own
baélante between environmerital and economic and social benefits and costs, and may well be in
canflict with ndtional policies. In many cases, the communities impose additional operating
constraints to tifose recommended nationally and internationally.

Ailrlidies are incfeasingly motivated by profit as well as the maximisation of market share, while
being prime cugtomers of airports which may or may not share these goals. The airlines wish to
minignise infrastructure costs but, at the same time, they wish to minimise delays, to organise
theirfirport prasence so as to retain control of their operations, and to promote their own brand
irhage. Airlinds investing in an airport's terminal facilities, as is common in the US and is
bégining to obcur in Europe, require a secure environment, a say in the planning of new
facillties and ir§ the method of cost recovery. In particular, they will not be keen to contribute to a
devdopment fgnd which will allow new capacity to be provided for competitors. Change of
ownérship of the airport will also cause them concern, so that the possibility of privatisation may
influence their jnvestment strategies. British Airways is selling its stake in the hubbing terminal

whidh was spetially built for it at Birmingham, now that 40 per cent of the shares are likely to
pess#from the 1{ al authorities to the Irish Airport Authority (Aer Rianta).

The é.lltimtc ?nsumers‘- goals are to minimise their overall disutility of travel. This implies
miinknising tinge, cost and discomfort, and maximising safety, security, punctuality, choice and

convenience. B general, this requires the availability of competitive airlines and airports close to
the desired trip origin, with frequent direct services to their preferred destination. Since the
tishum supply of transport will often not be available, the user is forced to make tradeoff
Qions. Ties requires full information on the options available, each individual user then
altefpting to rhinimuse his or her disutility.

Ia t% long rury an airport's role would be determined by the preferences of the ultimate users if
the dystem’s injernal efficiency were to be maximised and if the boundary of the system were 10
be drawn arouhd air transport and its users. Not only does this require full knowledge of the
fatute prefererices of the users, but it ignores the rightful voice of the other stakeholders in the
widér sysiem.; Unless their interests can in some way be represented by shadow utilities,
thethods otherjthan quantitative systems analysis need to be used in order to develop an airport
systém which il be the best compromise for society as a whole.

fsually dynamic: static equilibrium is usually difficult to achieve, because of
) # changes in the variables influencing the system and also because of the tensions
whith exist batween the various interested parties, or 'actors'. In the case of airports, examples
of the changigg variables are. population distribution, technology, other modes of transport,
] behaviour and political regimes. Some of the typical areas of tension are
er needs and supply capability; national and local interests; consumers and non-
1d argue that a primary reason for airport system planning is to recognize formally
and’resolve a§ many of these conflicts as possible prior to implementation, even more than to
Bartonize standards (e.g. of safety and reliability) and to produce an economically efficient
system. ! .
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Successful systems achieve dynamic stability by closing the input/response loop with negative
feedback. Performance indicators are necessary to monitor the economic efficiency of an airport
system, its quality of service and its positive and negative impacts on society. If the correct
criteria are set as tolerable limits to these indicators, they should act as triggers for change.

What is system planning?

The discipline of Planning arose from a need to foresee and prevent future problems which might
arise from an uncoordinated set of developments. This becomes more important as projects get
bigger and take longer to come to fruition. Their justification requires the identification and
quantification of benefits as well as costs, and also a clearer idea of the objectives. Thus the
systemic approach becomes applicable, as embedded in the FAA's advice on State Airport
System Planning. The aims and scope of system planning are stated suscinctly in the
proceedings of a recent symposium (TRB, 1992):

"Aviation system planning is a continuous and iterative process that requires coordination and
cooperation among federal, state, regional and local aviation planning agencies.”

"The planning process invoives both top-down guidance and bottom-up identification of needs,
options, and proposed developments.”

"Aviation system planning should cover the needs of all sectors of civil aviation and reflect a
balance of their individual interests and the national need.”

"System plans should look beyond aviation demand and infrastructure needs and take into
consideration economic and social objectives to be advanced by commercial and private air
transport.”

"At each level from local to national, aviation system plans should describe current conditions,
present a vision of the future, state the goals to be met, enumerate the criteria of success, and lay
out a path of evolution from where we are to where we want to be."

It also says of strategic planning that it can be used as a thinking tool, evaluating options via
‘what if scenarios. It should be useful in establishing and defending priorities, and should be a
corollary of business and marketing plans.

The strategic planning process is well described in the Federal Aviation Administration (FAA,
1989) advice on State Airport Systemn Planning.

System planning should be concerned with the big questions, without ignoring the local
operational consequences and constraints. A good example of the sort of questions which
should be asked was given by the then Fleet Planning Manager for BEA (later the Chief
Executive of BA) in 1965:

"One would question the need to operate a local network into London from nearby towns if this
used up air space at the expense of the main domestic and international services”

“With present aircraft size the London-Paris frequency by all carriers will be 50 per day in 1970.
Is this reasonable if it has the effect of precipitating more and more airports?"

"In the long term look at air transport it is also important that a realistic look at the integration of
road and rail with air. Air feeder services are notoriously expensive"

"It seems reasonably clear that a large Vertical Takeoff and Landing aircraft, given the right cost

level, is a requirement for the future if a multiplicity of airports, each one farther away from
London than the last one, is to be avoided" (Watts, 1965).
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Aifpoft system aflanning starts with the setting of goals. Then an inventory is taken of the
quantRy and quality of existing infrastructure and the way it is being used. This will include the
usq of performance indicators tailored to determine those aspects where the system is falling
shdrt §f its goals. The future traffic generation and its distribution through the system must be
prediced, so that the shortfall of capacity can be determined and the additional required facilities
ca lgestimatedé and costed. Both the distribution of traffic and, to some extent its generation,
wifl gpend on the supply of flights, which in turn will depend on airline strategy. Decisions on
rowte ftarts, and on frequency and hence aircraft size will depend on the strength of demand and
the pibbability of competition, so all of these factors also need to be predicted. Optional
solutibns have lo be generated, designed and evaluated. The chosen solution has to be
implemented ang the system has to be monitored against the objectives, the objectives themselves
befngsubject to ?hange.

The lasks of ;ystem planning

Wherbver an aufhority has responsibility for the funding, the ownership or the management of
mare than one dirport, it needs some structured way of determining investment priorities, and
esieblishing stagdards and roles for the airports within the control of the authority. This has
offenfesulted inicategorisation of airports by size and function, the implication being that airports
in‘the same catpgory would be treated equally with respect to the criteria used for making
dexisfons about their facilities and their operational capability. This would be true particularly in
meetihg the ICAO requirements for airports categorised as international gateways, and for
deciding the extbnt to which domestic airports should also meet those standards. Some countries
cagry’this top-dewn process through to the production of individual airport Master Plans which
fit the system-derived roles and budgetary capability. Others incorporate locally determined
Mester Plans into national plans, to the extent necessary.for the specific administrative
redpapsibilities n by the central authority. Either way, a system plan has to be compatible
with ¥iable er planning of each facility. The primary problems faced in national system
plinning have jisually been the division between local and national funding coupled with
diffesences in the perceived role of airports across the various regions of a country.

It hagbecome mjore common for the number of airports to proliferate within individual regions of
a tountry, with!a mix of large and small airports serving a variety of functions. This occurs
mbstly in large jand growing metropolitan areas, where land becomes increasingly scarce and
envirgnmental ifnpact from aviation operations is particularly noticeable. It has therefore become
nevegsary to enpure that the aviation activity uses the facilities in the way which is best for the
wiol% commundty and that any necessary expansion of capacity be provided where it does the
legst 1 and fhe most good. Objectives such as these can only be met within a community
delicted to co%:%rate in a system planning exercise which accepts inputs from a wide range of
injerests and th¢n accepts the consensus decision. It helps if there is a defined framework for the
procdss and sthdies which should be incorporated in it. The FAA’s Metropolitan System
Planging document, examined in the US case study, sets out to provide this guidance.

is a technique recommended by ICAO (1985;1987) and by the US Federal
1 igistration (FAA, 1985) as a process for the comprehensive planning of individual
airports. The objectives of master planning are to allow orderly development compatible with the
framework of Ipcal, regional and national economic and transport plans and with national and
intersational ajation policies, while protecting and enhancing the environment. It should also
infortn public 4nd private interests of aviation requirements, providing a planning framework
which enables dffected political entities to participate in the planning, and result in an optimisation
of the land use; It will demonstrate an airport’s commitment to its Business Plan and so to the
aiyligies, to the users and 1o its contribution to the local and regional plans, helping to remove
ugcettainties inithe community. :
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A prime objective of master planning is to determine the ultimate site capacity and then to protect
it from the consequences of ill-considered disposition of facilities on the airport and from
encroachment of incompatible land uses arcund the airport which might restrict either its physical
expansion or lead to capping due to environmental impact. However, this may make it difficult
to make large scale changes in response to fundamental shifts in market conditions. It also leads
to the need to expose all the airport’s long term strategy to public examination. This may make
some airports loath to adopt the formal master planning path for fear of alarming the public
unnecessarily about the follow-on consequences of allowing a relatively small initial
development. Further, now that airports are more concerned with profits and competition, the
long term plans may be regarded as commercially confidential, or, alternatively, they may be
regarded as a bold play to attempt to overwhelm potential competition. Either way, the classic
master planning approach is likely to be compromised by the new setting in which the airports
find themselves, yet bottom-up system planning can only function from the base of competent
individual master plans. The likely compromise will be to commit only, say, a 10 year horizon
to a Master Planning exercise. .

The primary airport planning task is to arrange the timely provision of capacity. The automatic
provision of capacity in response to revealed demand is coming to be seen to be unsustainable:
rather, it must be provided in an adequate and appropriate manner if the industry is to continue to
grow in a way that is useful and acceptable to society. The test of adequate capacity is that the
system should not be constrained to operate in such a way that the internal and external social
costs without additional capacity are greater than the costs of additional capacity and the
corresponding intemal and external social costs. This is the judgement that strategic planning
should be clarifying and which the planning process should allow to be expressed.

Appropriate capacity implies a distibution of capacity in which the level of its utilisation is
justifiable by local social cost/benefit analysis. Strategic system planning should assist in the
geographical distribution, and in the balancing of capacity ‘across the system elements at each
location, establishing best practice and assessing each location’s potential to meet the demands
imposed by the options for distributing it. '

The levels of adequate and appropriate capacity cannot be decided without a system-wide
analysis, whether the driver (a desire to invest) for new capacity is bottom-up or top-down. The
interactions, both in supply and in demand, between the system elements are normally too strong
to be ignored. It is becoming more difficuit to add capacity to existing airports due to a shortage
of land, environmental impacts from aircraft and ground traffic, the questioning of the need for
further air travel, the inappropriate form of the planning process, the uneven power relationships
which manipulate the process, funding problems, and investment risks in the face of an
increasing uncertainty about future traffic. Yet airports have been shown to be elastic, and
further opportunities are available to relieve bottlenecks at existing airports. In some other cases,
it may be appropriate to increase capacity by developing alternative sites, even though there are
usually access penalties which make it hard to convince airlines that they should provide service:
also, it is more difficult to convince people not accustomed to aircraft noise to tolerate it than to
continue to afflict those who already are accustomed.

The definition of airports’ roles within a system

The air transport industry tended to produce orderly growth of traffic in the era of strict economic
regulation. Airport roles and their levels of traffic were largely in the hands of the predictable
route licensing regulators. The airport management function was seen as a demand-reactive
provision of service and facilities, thus minimising the risks of overprovision. The public purse
was expected to cover the remaining risk in the interests of continuity and the wider value of an
adequate air transport system. The consumer had to accept the regulators’ judgement of the
necessary costs of providing a safe, regular and semi-social service, together with the limited
choices which were deemed suitable. Communities around airports, and the wider community of
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enﬁro‘pmemalit_sti, tended to have to defer to near universal decisions in favour of providing
trafispert capacity on demand so as to support the air transport industry and economic expansion.

The setting in wHich air transport has to function, at least in the western world and increasingly
elséwhere as well, is now very different. The economic liberalisation of airlines, allowing the
industfy to set it own fares and frequencies, and to enter and leave routes at will, has been
alléwing a majof restructuring of the air transport network, resulting in large perturbations in the
traffic’at many airports. The new opportunities for airlines to compete on price and quality of
servicg imply cdnsiderable changes in the quantity and distribution of revealed demand, the
deshand being mbre driven by the desires of the consumers themseives than by the consumers’

needs 8s perceiv&cll by regulators. These changes make it more difficult for airports to predict the

demands to whi¢h they should react. :

Glebal economid competition at the level of individual regions within a country, together with a
realisgtion of the role which an airport can play in furthering regional ambitions, have caused the
public autherity‘f)wners of the airports to increase their marketing and expansion efforts. They
haye bften beery frustrated in this by lack of finance. More recent tendencies towards the
privatlsation of the airports, partly to alleviate the finance constraints, have created an even

greater desire tocompete and expand. Conversely, the increasing power of the environmentalists
has ingreased th¢ difficulty in achieving the necesssary planning approvals.

: !
Network effetts

Eﬁeﬁ when tﬁcy are constrained by government intervention, airlines plan their network
development vety differently from the way a government agency, Of private initiatives, would

plan & system of airports. The main reasons for this are the mis-match of planning horizons and -

the different objectives. The most noticeable trend in a liberalised airline industry has been the
fopmation of a Hub and spoke network based on one or more ‘fortress hubs’ in the USA. The
fottress allows the carrier a local monopoly and the opportunity to raise local fares in order to

compensate for Jower yield per mile for transfers across the hub. It is difficult to enforce anti-
trust Jaws in theke situations.

The fleedom giten to airlines by deregulation was not extended to airports. They had to accept
the cénsequences of the airlines’ strategies. Some were chosen as hubs and invested in order to
#with the very large increase in boardings. In many cases the hubs continued to prosper
even through tHe recession, due to the success of their based airline(s) in the competition for
fer traffic, to the airport’s ability to provide the infrastructure necessary for efficient
ions and o a strong local market. The impact on the city’s economy of the excellent air
igksavhich thehub brings tends to reinforce the local demand further, as happened at Pittsburgh
(Denhis, 1995)% This cushions the exposure to the ‘soft’ over-the-hub traffic which is more
valatile and opdn to attack by other hubs.

i

Therc have alsg been many examples of hubs being established and then being dismantled, either

becawse the mdin airline failed or decided to retrench. In the case of Charlotte, traffic rose -

quickly to four times the original levels, only to suffer severe cutback after a few years. In the
UK, both Garwick and Luton have seen many faise horizons due to successive airline failures.
Even the majcp hubs are not immune to the failure of their based carriers, as shown by
Condnental Aiglines at Denver and Eastern at Atlanta (de Neufville and Barber, 1991). Now
hebsiare underpttack from the low cost new entrants, for example US Air's Philadelphia hub by

Natign Air and{Air Inter’s operation at Paris Orly by TAT and Air Liberté.

T

Iy cantrast, thefe are airports which have been bypassed by the airlines’ new strategies. Airports
whthin ground access distance of a strong hub have lost service as passengers seek the utilities of
gieager frequenty and choice of destination {Kanafani and Abbas, 1987), reinforced, particularly
in Enrope, by the wider variety of discount fares on offer. Other airports have lost jet service in
favohr of turbaprop feeders. It is not a unique phenomenon of deregulation for airports’ roles in
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a system to be changed quite dramatically. Shannon was perhaps Europe’s main Atlantic
- gateway during and after the flying boat era, only to be overflown by most carriers as soon as
aircraft had sufficient range capability to reach the continental capitals nonstop, The South
Pacific islands have similarly been the butt of political and technological change (Taylor and
Kissling, 1983). Now a new threat is posed by the globalisation of the airline industry, in that
rationalisation of routes and hubs may result in some airports being neglected. One of the
reasons that the Dutch government was not in favour of a KLM/BA merger may have been the
fear that London might gain service at the expense of Schiphol.

It can only be concluded that liberalisation has brought uncertainty to the management and
planning of airports. As with the airlines, there have been winners and losers, The difference is
that airports have had little control over the outcome, but the uncertainty brings with it a series of
opportunities and threats. It is probably easier for the opportunities to be grasped if an airport
has the same blend of entrepreneurial management and freedom of expression enjoyed by the
privately owned airlines who are leading the reshaping of the industry. Roles as hubs or spokes
are up for bidding. Publicly owned and managed airports are equally welcome to bid, provided
that the competition is not distorted. Geography, scale of operation, capacity constraints and the
regulatory freedom enjoyed by the available carriers all dictate that some airports’ roles in the
System are more natural than others (Dennis, 1996). It will be neccessary for airports to
understand the limitations of their ability to meet their ambitions as this less structured system
evolves.

The Dutch government has certainly understood this, as well as understanding the huge role that
Schiphol plays in the country’s economy. They are well aware of the benefits and the risks of
their ‘Mainport’ strategy for the airport. Their economy s small compared with those of the
countries whose airports are competing for this role in Europe, so the only way that they can
enjoy the same quality of service is to encourage KLM to develop a very strong hub and thus
help to keep their economy competitive as well as directly feeding more jobs into it. However,
the penalty is that the environment around the airport deteriorates, while the majority of the
passengers whose travel is causing the damage are not directly interested in Holland at all. The
threat is that other hubs will compete even more successfuily, on the basis of their stronger local
demand, resulting in a greater risk that Schiphol’s investment will not pay off (Veldhuis, 1992).
Intensive studies of the economic and environmental impacts have been undertaken, as have
studies of the implications of competition, all of which can be regarded as state of the art in their
field. The planning process is itself innovative in that a form of joint planning authority of the
government, the regions, the airport and the airline was able to agree a plan which allowed
sufficient expansion to guarantee that the airport could compete without undue constraint, while
containing the environmental impacts to a tolerable level (Veldhuis, 1996). With the aid of a new
runway, mainly for mitigating environmental impact, the airport should be able to grow to 40
nppa.

It is obvious that hubbing can become counter-productive, not least because it encourages more
boardings than would be necessary for point-to-point flights. This trend is exaggerated further
by ‘air miles' schernes designed to defend the hubs.

Passenger desires and cost minimization are not the only determining factors in an airline's
network planning. Legislation, competition, fleet capability and management strategies for
survival and growth will all play their part. For the system planner, however, knowledge of
consumer desires and total system resource costs as well as airline behaviour are all essential
tools for the efficient planning of infrastructure and the shaping of the system for the best use of
scarce resources. One outcome of a thorough investigation of resource costs would almost
certainly be that the present competitive system's emphasis on frequency (to the detriment of
aircraft size) and the costs of congestion are both wasteful.

At the small airport end of the spectrum, the big threat is that airlines will use regulatory freedom

to downsize their operations in terms of routes and aircraft size, and ultimately pull out
coempletely in the search for economies of scale. This can result in a downward economic spiral
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for ﬁmezéairport and, possibly, for its community. The airports can improve their chances by
undértaking market analyses and entering joint marketing agreements, then offering incentives
for pew route stafts or even create new airlines themselves when the analyses are sufficiently
positive. However, they need to take care not to fall into the trap of being unable to get back 1o
avegage cost pricing.

Tht future and; how to tackle it

wotsesing and of the consumers' anticipated benefits of competition being thwarted unless more
capecity can be grovided. Experience of attempts to generate new airpont capacity, at least in the
develgped world, suggests that airport entrepreneurs will face increased risk from three main
unécrtainties:
- - user derknd and its satisfaction by the airlines in 2 competitive setting
- . capacity &nd cost implications of environmental protection
- ' . refusal of planning permission after lengthy preparation, or duplicated permission

- ¢ leading tb over capacity.
Cah these uncertainties be managed so that there is an efficient future scale and distribution of
caa@y or will the risks drive the system towards maximising the utilisation of the existing
infrasfructure atithe expense of the utility of the system's users?

Air traffic contij::es to increase sufficiently quickly that there is a serious risk of congestion

The fpture is bdund to contain surprises. If it is to cope with change, infrastructure planning
mgst be a contipuous, adaptive process rather than a one-off attempt to generate a blueprint to
fopmylate the f . Are the managers of the system and of individual airports ready to respond
tokhig message,;or are the requirements of the planning process, the politicians and the bankers
gaingto contin ; to sustain the myth of a predictable future?

THe wncertaintyiin predicting the future stems from likely but unforeseeable structural changes in
pdlitigs, social Behaviour, economic development and technology. Not only are these difficult to
prédigt, but, if they were predictable, much of their benefit in promoting and complementing
chiange would diluted. Yet the 'myth of predictability’ (Gifford, J L, 1993), where
fogechsters the option of presuming that the most likely future is the 'business as usual’ one,
alfnogt alwaysi results in technological obsolescence and underutilised facilities. — Most
i@p%ntly, it idistorts the development of the market, freezing in the present situation by
invegfing in it, 5o that beneficial change is thwarted by having to overcome the drag of sunk
irwesgment. This raises questions about the possibility of developing planning methods which
retognize the probability of structural change, which promote solutions which retain maximum
flexibility withbut causing undue planning blight, and which allow decision-makers to adopt
themywithout bging accused of not doing their job.

, Séelirio writixt allows potential futures 1o be described, to which the forecasting techniques can

be applied so jas to explore the traffic implications of each of those scenarios. The most
ptodpctive usd of scenarios is to explore the range of feasible potential futures and their
censequences i terms of the needs to which a system might be asked to respond and the steps it
would need to fake in order to respond effectively. It should be emphasised that the objective is
not 1o pregues$ the future, even by assessing probabilities of the various potential futures and
hence take a view on the most likely future. Scenarios explore potential futures so that some
lightcan be thiown on the scope and flexibility which needs to be designed into the system, on
the extent to fwhich this might be accomplished autonomously by changes in the system’s
capabilities which would be embedded in any specific scenario, and on the consequences for the
systém’s performance of not being able to meet the needs of some scenarios: alternatively, the
idenfification ¢f those futures which the system should not be designed to accommodate.

1:; cm be taken for granted that the most likely future is the one which is presently being projected

tﬁy iﬁ-house planners and system designers. It can also be taken for granted that, except in so far
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as the system’s future use is predetermined by the closing off of future options by sunk
investment, the most expected future will not coincide with any actual future state. In fact, it is
extraordinarily difficult even to predict live births, which is the most fundamental of all the
factors which might influence future demand for travel (Makridakis et al 1982), despite the
apparent underlying logic behind the very long term trends.

Scenarios for future air traffic can be painted in terms of socio-political, economic and
technological characteristics. Alternatively, they can be considered in terms of future demand
and supply possibilities. Either way requires the incorporation of interactions between the
descriptive groups, as well as the need to speculate on the implications of currently unknown
initiatives in the management of processes and innovations in system capability. The important
characteristics are that the scenarios should be cohesive and should show a feasible route from
the present state to the potential future state.

The impact of technology and smart management on future capacity (or simply the assumption of
future capacity) is often the most neglected area of supply prediction. Heathrow’s growth is a
case in point, early predictions being hampered by inhibitions on the maximum feasible size of
aircraft and more recent analyses by under prediction of annual runway capacity. Despite the
highlighting of these broader system implications in the literature (e.g. TRB, 1990), most studies
?nly allow for changes in a single variable which is closest to the interests of the immediate
ocus.
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AIRPORT SYSTEMS PLANNING AND DESIGN
27th annual short course
University of California, Berkeley

AIRSPACE AND AIRPORT CAPACITY

May 12, 1998

by

Wiiliam J. Dunlay
Leigh Fishelr Associates

Objectives of Presentation
+Increase understanding of airfield-
airspace operations

+Introduce reasons/methods for analyzing
airfield/airspace capacity

Factors that Affect Capacity
and Delay
+ Air traffic control rules
+ Aircraft fleet mix
+Woeather conditions
+Runway use configurations
+ Approach and departure procedures
+ Airspace interactions

Air Traffic Control (ATC) Basics

+IFR and VFR flight plans
+Towers, TRACCONs, ARTCCs

+ Central Flow Control Facility (CF2)
+IFR Routes, STARS, and SIDS
+Radar vectoring

Aircraft Fleet Mix and
Aircraft Separations

+ Aircraft classified by weight and approach
speed

+ Affects minimum wake turbulence
separations

+ Recent changes — FAA Safety Notice N
7110.157, 7/16/96, and FAA Order
7110.65L

Aircraft Weight Classifications

+ Small

s After N 7110.157: <= 41,000 pounds
* Exemptions -- SF-340 and ATR-42
+Large
( * Before N7110.157: > 12,500 pounds

( * Before N7110.157; <= 12,500 pounds

but <= 300,000 pounds

¢+ After N 7110.157: > 41,000 pounds
but <= 255,000 pounds
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Awbr&ft Weaght Classifications

+ Baing 757

3 H‘a\d

(concluded)

» HGTOW capabilty of 255,000 pounds
Ta&wlcaity a “latge"

Pfﬂhca!ty a “helvy” requiring

i n.n. less radaf separation

+ Befare N7110.167: > 300,000 pounds
* Afte N 7110.147. > 255,000 pounds

Bid N
: \ i T
i -y H N

. '

!
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Mnhum Rddar Separations
i . (conhtinued)

3 Ex pﬁns and wike turbulence rules

(cogtinged):

. Bihlrg B-757: 4, 4. % S n.m. for heavy, large, and
sthallg respectively
ﬁh@i large: 4 n.m. for small aircraft

i +Betivedn departures:

(

Zmitittes behind heavy/B757 on same rumway o
:ﬁrﬂl within 2 500 feet

Minimum Radar Separations

+ Basic — 3 n.m. Horizontally or 1,000 feet
Vertically _
+ Exceptions and wake turbutence rules:
v * On final approach: 2.5 n.m. except behind B-
757 or heavy

* Behind heavy: 4, 5, & 6 n.m. for heavy, large,
and smal!,__respecﬂvely

Minimum Radar Separations
(concluded)

+ Crossing flight paths - 2 minutes behind a
heavy/B757

+Intersection departures from>500 feet down
same runway — 3 minutes for small behind
large & any aircraft behind heavy/B757

+ Intersection departures from>500 feet down
paraliel runway within 2,500 feet — 3 minutes
behind heavy/B757
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B Effect# of Weather

+Wim:l speed aed direction
+Ciolid celiing gnd visibility

+VF$ weather :ondmons or visual
meleorological conditions (VMC)

-)-Fﬁweather ?ndmons or Instrument

P

meleorological conditions (IMC)
' :
!
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Operationat Weather Categories
(airport specific)

+Full VFR — visual approaches

+Marginal VFR
« Basic VFR (1,000" and 3 mifes)
* Visual separation (Tower)

+Full IFR
v ILS Categories |, Il, & Hli (a, b, and ¢)
* Minimums affected by obstacles (TERPS)
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Runway-Use Configurations
and Operations

+ Single runway — mixed operations

+ Two parallel runways — segregated
operations

*+Two intersecting or converging runways —
segregated operations

+Two parallel runways — simultaneous mixed
operations

Runway-Use Configurations
(concluded)

+Three (or more) paralle! runways —
simultaneous segregated operations

+Muttiple parallel and converging runways
+ Cross-wind runways
+Noise abatement runway uses

Types of Approach
Procedures by IFR Flights

+Visual
+Non-precision instrument (VOR)
* Precision-instrument (ILS/DGPS)

+L.and-and-hold-short operations (LAHSOs) —
MNew FAA Order 7110.114
* Intersecting Rwys, Twys, and flight paths
* Dry vs. wet and day vs. night

Multiple Precision Instrument
Approaches

+ Simultaneous independent ILS
approaches

+ Parallel (staggéred) ILS approaches

+Simultaneous converging instrument
approaches (SClAs)

+Dependent converging instrument
approaches (DCIAs)

16

Controller Aids for

Monitoring Approaches

+ Precision Runway Monitor (PRM) system
* High-update (E-scan) radar
* Final Monitor Aid (FMA)

* Converging Runway Display Aid {CRDA) for
conducting DClAs

*+Final Approach Spacing Tool (FAST)

Future Aids for
Monitoring Approaches

+ Differential Global Positioning System
{DGPS)

+Wide Area Augrmentation System (WAAS)
and Local Area Augmentation System
(LAAS)

+Automatic Dependent Surveillance -
Broadcast mode (ADS-B)

+Mr. Marchi will cover

n
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Paraliel Runi\:ay Spacings for
Simuitaneous Instrument Use
+ Close {<2,500') — ;!single streamn

Parallel Runway Spacings
(continued)

+Just approved — independent appreaches

* 4 Intetmadiate (2,500" up to 3,400%4,300") at 3,000' with PRM and 2.5°-offset
Y« Depshdent (staggered—1.5nm) arrivals localizer (JFK)

© + Independent depdrtures + Triples (airport elevation < 1,000%
fi_ * irclependent arrivit and departures * Current radar — 5,000°

. +Far:(>$,400'4,30¢) - simultaneous * With FMA -~ 4,300°
~indepandent appgoaches (<4,300' requires
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Parallel Rynway Spacings
(cantinued)
+TripWs (airport dievation > 1,000'
. Rqutuireslappr ed FAA aeronautical study
+ Authbrized “triple” approaches:
» DRW — 8,800 § 5,000
( YD - 7,600 & 5,280

1

Parallel Runway Spacings
{concluded)
+ FAA simulations for “triples” at ATL and
PIT — 5,300' & 4,000' approved with PRM
+ Planned “quadruple” approaches:
* DFW - 5,800", 8,800" & 5,000
sDIA —___ 7 7600 &5,280

? Tihansy
|
. :
—t
4
_ Ei_(amples

+ RuMay Iayt::tuﬂ= configurations
+Airspace Interdctions
+Approach protsiadures
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K$ Approaches to JFK Rumway 130 ard M- Approaches Bom LGA Rumway 22

15

+ o i o e
ILS Approaches o LGA Rurwnty 13 wnd Departures from EWR Rurway 4L/4R and TEB
2w

o g
ILqumad'-! to LGA Surwey 13, EWR Runway 221/228_ and TEB Aurway & and

{ Degarturgy from TER

e

e
Clmb Departires from LGA
F- |

A - 2% # o
ILSMMJFKRM;HUHR“WMMD&MMLGA

n

Examples of Airspace Airfield
Operations (demonstration)

+Airspace/ARTS radar flight tracks —
Dalias/Fort Worth Region

+ Airfield Graphical Simulation Display

¥ * Pittsburgh international Airport
* LaGuardia Airport
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Defi mtlorS - Capacnty

3/ > Manrmirn sustamibie throughput rate
¢ +Depends on
*1" » AYC qules and al[hpace
v * Weather eondtho?s
L thmy layout and use configuration
P Alrcrgft fleet mix #nd percent arrivals
. Nousd abat_emenéprocedures
* Mirspice interactions

Definitions - Capacity
{concluded)

+ Not a single number {visuals, basic VFR,
IFR)

+ Estimated using computer models

+ Only part of the story — must compare with
demand

/ *+ Avoid arbitrary practtcal" and iong-term
(e.g., annual) measures

— o 5
&@nple Démand Capacity Example VFR vs. IFR
Compai'lson at JFK Capacity Comparison at JFK
: ERRFRER! o0 . ‘
i i: A Y : im | | N T
n ANN/A) LY ) 4 [P —— ._\Fj\‘ NN [———
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Dfinitiong -- Aircraft Delay
+Excess travel fire, congestion delay
(q.le#ng, airborpe hold, vectoring, speed
cantrel, or gate Bold)
+ Nbrmally deterrilned as “actual” operating
tihe minus a "neminal” operating time
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Definitions - Aircraft Delay
(concluded)

+ A “capacity indicator” as opposed to “on-ime-
performance” indicator
9 Underlying causes vs. where incurred Lack of
meaningful "actual” data:
* CODAS
( + ATOMSIOPSNET
* ASQP — on-time performance
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Applications of Airfield-
Airspace Capacity Analysis
+ Estimate benefits and timing of capacity
improvements
+ Compare alternative improvements

+ Tradeoff delay costs with costs of
construction, noise mitigation, and taxing

Benefit-Cost Analysis (BCA)

+ June 1997 FAA Guidance and Policy

+ Transfers responsibility for preparing
BCAs for to airport sponsors.

+Reduces threshold of projects requiring
BCA from $10 Million to $5 Million.

Benefit-Cost Analysis (BCA) --
conciuded

+Must accompany a grant or LOI
application for projects commencing in
Fiscal Year 1998.

4+ BCA considered by FAA on a “pass-fail”
basis

Types of Analyses and
Models

+ Capacity, delay, workioad
+“Back of the envelope’

+Handboocks and spreadsheets (e.g.,
Advisory Circular)

+ Analytical models (e.g., FAA Runway

Capacity Model and Delax Modeis)

Types of Analyses and
Models (concluded)

+Fast-ime simulations {e.g., ADSIM,
RDSIM, SIMMOD, Airport Machine,
_FLAPS, AIRNET, NASPAC, TAAM,
RAMS, ofher proprietary)

+ Real-time simulations (e .g., the FAA
Technical Genterand NASA)
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Airspace and Airport Capacity

4
H

| REFERENCES

i
}

3 Alrpott Capacity

A,

FAA Advisory Circular 156/5060-5, Airport Capacity and Delay,
CHange 2, 12/1/95.

FAA 1995 Aviation Cupaaty Enhancement Plan, (ACE Plan), Office of
Syktem Capacity and Requirements.

i Airsptce and Air Traffic Control (ATC) Operations

C.

;A
t s B.
d
&

A,
B.

FAA Order 7110.65L, Air Traffic Control.

FAA Order 7340.1M, Contractions, Air Traffic Rules and Procedures
S@rwce

FM Advisory Circular 120-57A, Surface Movement Guidance and Control
Sgstem (SMGCS).

" AIrsche Qbstruction Analysis

FM Advisory Circular 70/7460-1], Obstruction marking and Lighting.

FAA Advisory Circular 70/7460-2], Proposed Construction or Alteration of
Objects that May Affect the Navigable Airspace, 11/29/95.

Féderal Aviation Regulations (FAR) Part 77, Objects Affecting Navigable
Afrspace.

FM Order 8260.38, United States Standard for Terminal Instrument
Procedures (TERPS).

F;\A Advisory Circular (AC) 120-29, Criteria for Approving Category |
ahd Category Il Landmg Minima for FAR 121 Operators.

F'ﬁA Order 8260.36A, Civil Utilization of Microwave Landing System
(MLS), which contains the criteria now being used by FAA for all new
Gategory 1TLS mstallatlons

U S S

38

i s o im0

AP S SRR W N, T




Airspace and Airport Capacity

V. Instrument Approach Procedures and Navigation Aids

A. FAA Order 6750.16C, Siting Criteria for Instrument Landing Systems
October 31, 1995.

!

FAA Order 7110.110, Dependent Converging Instrument Approaches
(DCIA) With Converging Runway Display Aid CRDA), 11/ 30/92.

C. FAA Order 7110.98A, Simultaneous Converging Instrument Approaches
(SCIA), 1993.

. General Airfield and Airspace

A. FAA Order 7400.2D, Procedures for Handling Airspace Matters,
September 16, 1993.

FAA Manual AIM, Aeronautical Information Manual.

. National Oceanic and Atmospheric Administration (NOAA),
Aeronautical Chart Users Guide, 4th Edition January 1995.

. Aircraft Owners and Pilots Association (AOPA), Airspace Reclassification,
11/93.

The MITRE Corporation, A Description of Air Traffic Control in the Current
Terminal Airspace Environment, March 1989,

FAA, Pilot/Controller Glossary—in back of both I A. and V.B.
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“Future Airport Operations Concepts”

Summary of Paper Presented at “Airport Systems Planning and Design” Short Course
University of California, Berkeley

Richard Marchi, Senior Vice President, Technical and Environmental Affairs
Airports Council International - North America
May 12, 1888

Air traffic service providers worldwide are considering modernizing Air Traffic
Contro! (ATC) systems that often date from the pre- World War |l era. As they consider
the opportunities presented by new technology, they are also re-evaluating the
fundamental concepts governing control of flight. To date, most of the effort to assess
the impacts of these new technologies and concepts has occurred in the en-route and
Qceanic airspace. This paper attempts to stimulate development of an operations
concept for ATC in terminal airspace and at airports. Since little development of new
ATC concepts based upon the emerging technologies has occurred, the procedures
described here should be considered as illustrative of the potential for innovative
approaches, rather than as a presentation of mature or developed ideas. Nevertheless,
these proposals attempt to demonstrate how the inherently different characteristics of
the new technologies can be applied to an improved airport operations concept.

The current air traffic control concept is based on an array of ground based
navigation and surveillance systems. Until recently, air carrier airplanes operating in the
controlled en-route airspace were generally constrained to navigate along paths that
were rigidly defined by equipment iocated in specific places on the ground. In the
terminal environment, similar restrictions limit the number of initial approach fixes and
final approach courses. Since the number of paths available is restricted by the
available ground-based navigation equipment, an air traffic control concept evolved
which limits the potential for conflict by restricting airplanes ability to maneuver without
ATC clearances for pre-approved routes, altitudes and airspeeds. In the en-route
airspace this often results in over utilization of the available routes, saturation of certain
high density sectors and underutilization of airspace which lies outside of the
established routes. In terminal areas, approaches are confined to runways having
specific navigation installations.

New “free flight” technologies offer to provide significant relaxation of the
restrictions of the current air traffic control concept. Satellite based navigation, coupled
with on-board computerized Flight Management Systems (FMS) will increasingly free
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airaratt from these rigid ground-based routes. Using satellite navigation, an airplane carg
fly any path which is programmed into its FMS with a degree of positional accuracy not |
available from iexlstmg navigation systems. Although it is highly unlikely that aircraft wnll
evar be allowad to maneuver at will in high density terminal airspace, the same
technelogies and air traffic management concepts which will support free fhght inthe
ocdariic and ehroute environment can foster revolutionary improvements in the terminal
environment. This paper atiempts to descnbe a high level operations concept for that
re\mlutlon % !

1
1

The grdatest value of the free flight concept in the terminal area will come from :
the racogmtloﬁ that past ATC procedures and methods can be replaced with a ;
com;ietely nedv paradigm, rather than from any attempt to emulate the literal relaxatioré
of flight path restrictions being pursued in oceanic and en-route airspace. Since the ;
principal capd:lty constraint at most airports results from the discrepancy between IFW
antl VFR rumiay capacity, this is an obvious focus for the new technologies. ,

Becauée of the higher precision available from augmented satellite navigation
ant iurveﬂ!arice as well as from the markedly greater capability of modern aircraft
Flight Manag¢ment Systems (FMS), the procedures described are founded upon the :
assumnption tHat TERPS will be extensively revised to recognize the advantages
enjoyed by sdltably equipped aircraft. Once this is accomplished, ATC procedures can:
be thbroughm reviewed to capitalize upon the advantages of free flight technoiogies.

i

" The cdmbination of greatly improved precision and freedom from siting
cohslralnts fof airport and terminal area navigational systems which are characteristic bf
the dﬂergmgisatellste- based ATC systems will permit a dramatic revision in airport |
oplerkting coricepts in the future. The specific proposals described in this articie cover h
wwje%pectrunh of both benefits to users and difficulties in implementation. However, thp
mbrﬂ of propbsmg innovative, even speculative, procedures is to stimulate dlscussmn:
which will, hapefully, lead to a broad assessment of the way a new concept can be
shiapled to rejax the constraints that the existing ATC paradigm imposes on airport
operations.

{
é
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“Future Airport Operations Concepts”

Presented at "Airport Systems Planning and Design”,
University of California, Berkeley :

Richard. Marchi

Senior Vice President, Technical and Environmental Affairs
Airports Council International - North America

May 12, 1998

introduction:

Air traffic service providers worldwide are considering modernizing Air Traffic
Control (ATC) systems that often date from the pre- World War il era. As they consider
the opportunities presented by new technology, they are also re-evaluating the
fundamental concepts goveming control of flight. To date, most of the effort to assess
the impacts of these new technologies and concepts has occurred in the en-route and
oceanic airspace. This paper attempts to stimulate development of an operations
concept for ATC in terminal airspace and at airports. Since little development of new
ATC concepts based upon the emerging technologies has occurred, the procedures
described here should be considered as illustrative of the potential for innovative
approaches, rather than as a presentation of mature or developed ideas. Nevertheless,
these proposals attempt to demonstrate how the inherently different characteristics of
the new technologies can be applied to an improved airport operations concept.

Background:

The current air traffic control concept is based on an array of ground based
navigation and surveillance systems. Until recently, air carrier airplanes operating in the
controlled en-route airspace were generally constrained to navigate along paths that
were rigidly defined by equipment located in specific places on the ground. In the
terminal environment, similar restrictions limit the number of initial approach fixes and
final approach courses. Since the number of paths available is restricted by the
available ground-based navigation equipment, an air traffic control concept evolved
which limits the potential for conflict by restricting airplanes ability to maneuver without
ATC clearances for pre-approved routes, altitudes and airspeeds. In the en-route
airspace this often results in over utilization of the available routes, saturation of certain
high density sectors and undertilization of airspace which lies outside of the
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estdblished rogtes. In terminal areas, approaches are confined to runways having :
spacific navigation installations.

: ‘Each of the different navigation and surveillance systems in use has
performance lifnitations: many-older systems have substantial error factors, especially
at Ibng ranges from the ground-based antennas. These errors require that separations :
be Jarger than would be possible if higher precision navigation and surveillance were
avdilable. The:larger separations, in turn, result in lower capacity than would otherwise é

be possible.

B e 14 T,

~ * New “frie flight” technologies offer to provide significant relaxation of the
re@rigftions of the current air traffic control concept. Satellite based navigation, coupled
with an-boardcomputetized Flight Management Systems (FMS) will increasingly free :
airgralft from these rigid ground-based routes. Using satellite navigation, an airplane cah
fiy ank path which is programmed into its FMS with a degree of positional accuracy not!
availdble fromi existing navigation systems.

P oi 1 B
£ "{ The ad;uracy available from the United States Global Positioning System (GPS}
of ia@llite nayigation will depend on the particular methods used to correct system
erbry. Basic un-augmented GPS navigation is available anywhere in the world. :
Hawdver, the basic GPS accuracy available to civilian users (about 100 meters) is not |

suffident for many commercial aviation needs. Several different schemes are under

del fopment &by the United States Federat Aviation Administration (FAA) to increase -
bolh fhe preckion and availability of the basic GPS signals. These augmentations :
cohcpptually ¢onsist of providing aircraft with additional signals transmitted within a

deffinkd volune of airspace from ground based jocations via data link to correct for
atg'l&pheric Qropagation and other errors of the GPS satellite signals. In some cases |
médést impravements in accuracy are supplied over very large areas, while other .
at.bréentatioq systems provide higher accuracy corrections over a smaller geographic
aréa;: i ' :

1

=

i The FAA is well on the way toward a planned first phase implementation of its
Wide Area Adgmentation System (WAAS) which will provide the accuracy necessary '
sxi);‘:ﬁprt Cateﬁory | approaches at virtually any runway in the continental United State :
This Bystem will aliow decision heights of 250 feet above a runway thresholdanda ¢
vigibflity miniium of 3/4 mile to runways not equipped with approach light systems. It ;
will dso perniit decision heights of 200 feet and visibility of % mile to runways equipped
with $he Category | standard approach lighting system, ALSF-1. The full implementati@n

- of WIRAS willisupport Category | approaches without requiring any navigation i
equipment o# the ground, such as ILS or MLS. Exceptions will be at the boundaries of
the gugmented area where correction signal coverage is limited and in mountainous |
te"g_rﬁn wherd fewer satellites are visible to aircraft because of line-of-sight obstructionkof
the Rorizon. - :

Eo Highe_f precision augmentation will be achieved by FAA's Local Area
Augmentation System (LAAS). LAAS and other forms of local differential GPS (LDG*

B ;i : %
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ILS, site requirements and costs for the ground equipment are modest, which will allow
LAAS to be installed at almost any airport. Airlines are expected to widely equip their
airplanes with LAAS, once standards are issued by FAA,

Current indications are that LAAS will easily support Category | precision
approaches within a service volume of about 20 - 30 miles from the ground station. This
will be particularly useful in certain coastal areas or mountainous terrain where WAAS
may not be authorized for Category | minimums. In addition LAAS will likely allow low
visibility Category 11/11I approaches at the airport at which the ground reference
equipment is instalied. A single LAAS installed at an airport will allow high precision
approaches to all runways at that airport (and probably at nearby airports) with
minimums depending on the availability of approach lights, other required visual aids
and obstruction considerations.

Another new technology, Automatic Dependent Surveillance - Broadcast mode
(ADS-B), extends the precision and wide area coverage of GPS into the ATC
surveillance arena presently dominated by radar. This technique involves having each
suitably equipped aircraft broadcast its GPS derived position via data link to ground
stations for use by air traffic control for surveillance, and to all other aircraft within range
for use in collision avoidance. Using ADS-B, surveillance coverage will be available in

ich are currently out of range of traditional radar, or where mountainous terrain
dar signals. If the GPS signal is augmented by WAAS or LAAS, the
surveillance precision will improve proportionally.

Coupled with these GPS based navigation and surveillance technologies are
improvements in aircraft capabilities which either support the new technologies or
extend their usefulness. Cockpit Display of Traffic Information (CDTY), when coupled
with ADS-B, will provide greatly enhanced situational awareness to air crews, It can use
the position information derived from GPS, coupled with terrain and airport surface
mapping databases for enhanced proximity ground warnings or for high precision
airport surface navigation. It can also use the ADS-B supplied position of other aircraft
along with an airport map database to assist with runway incursion awareness.

Capitalizing upon these navigation and surveillance technologies will require
continued development of high performance FMS and GPS navigation systems for all
levels of users. This means providing inexpensive equipment for general aviation
aircraft as well as equipment that can be economically retrofitted on older air carrier
aircraft. It will also require a corresponding increase in ATC automation ... one which
goes well beyond the levels currently contemplated in FAA's ATC modernization
planning.
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,_ %Taken tégether. GPS and the related supporting technologies will radically
chahge the fade of aviation and will allow unprecedented improvements in efficiency,

saféty-and caphcity.

.. The concept of "free flight", developed by RTCA at the request of FAA, is atthe |
foré{frdnt of thii change. It provides a vision of an Air Traffic Control system freed from :
theicanstraints of aircraft routings chained to rigid, ground based navigation systems.
The ctews of dquipped aircraft will regularly be able to change altitudes or routings to
také a’dvantagt of favorable winds, to.avoid adverse weather or to reduce fuel ;

¥he new concept is described as "...a safe and efficient flight operating :
capaliility undér instrument flight rules (IFR) in which the operators have the freedom to
sefect their path and speed in real time. Air traffic restrictions are only imposed to
ensure separdtion, to preclude exceeding airport capacity, to prevent unauthorized
flight through $pecial Use Airspace (SUA), and to ensure safety of flight. Restrictions :
ard limited in éxtent—--and duration to comrect the identified problem. Any activity which
rerjoves restrictions represents a move toward free flight." !

2

. The eﬂ’@)rt to implement this new concept has initially and appropriately focused
onthe oceani¢ and enroute ATC domains where the most basic element of free flight, °
tha ability to mManeuver at will, can be implemented earliest. However, the same 9
teshnblogies ysed to support free flight can have extensive application in the terminal :
aréa,both in 31e reduction of delays due to inadequate airport capacity and to improvet
safety. Beca:{‘e of the inherent timits in high density terminal airspace, achievenvent of

s

the benefits of free flight at airports will necessarily be a slower and somewhat different
precgss. Itishighly unlikely that aircraft wilt ever be allowed to maneuver at will in such
high density dirspace. Nevertheless, the same technologies and air traffic managemert
cohoepts whi¢h will support free flight in the oceanic and enroute environment can ;
foster revolutbnary improvements in the terminal environment. What follows is an
atlempt to de.?cribe a high level operations concept for that revolution.

o %
Landing Aid:

AT, T - ) T AN - A s

! Theg Eatest value of the free flight concept in the terminal area will come from;
the recognitidn that past ATC procedures and methods can be replaced with a :
campletely ntw paradigm, rather than from any attempt to emulate the litera! relaxatioh

offlight path festrictions being pursued in oceanic and en-route airspace. Since the ¢
prindipal capdcity constraint at most airports resuits from the discrepancy between IFF
and VFR runfvay capacity, this is an obvious focus for the new technologies.
. The dévelopment of terminal procedures such as Instrument Landing System 5
(ILS} approathes in the United States is governed by "The United States Standard fot
Terminal Prof;:edures" (TERPS). The current TERPS standards were designedto -

{“Fink! Report of RTCA Task Force 3 - Frec Flight Implementation”, October 26, 1995, RTCA, Inc.
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provide airspace protected against the risks associated with aircraft and aircrew
performance limitations, navigation and surveillance errors. Together these individual
error components comprise an "error budget" which TERPS considers in the
establishment of obstruction clearances, landing minimums, missed approach
procedures and other operational limitations. The navigation, surveillance and, to some
extent, the aircraft performance components of the error budget will be greatly improved
by the new technologies: therefore we should expect a corresponding reduction in the
TERPS separation and obstacle clearance criteria to evolve. '

Because of the higher precision available from augmented satellite navigation
and surveillance, as well as from the markedly greater capability of modern aircraft
Flight Management Systems (FMS), the procedures described here are founded upon
the assumption that TERPS will be extensively revised to recognize the advantages
enjoyed by suitably equipped aircraft. Once this is accomplished, ATC procedures can
be thoroughly reviewed to capitalize upon the advantages of free flight technologies.

In thinking about the impact of the new technologies it is useful to make
distinctions between those affecting the separation standards, minima, obstacle
clearance requirements of TERPS (“separations”); and those affecting the development
of ATC procedures, approaches, etc. (“procedures”). In each area, | have either
assumed change (E.G.: reduction in separation standards or development of new ATC
procedures) or assumed that improvements can be achieved using existing separations
and procedures. This results in four categories within which to think of the new
operations concept, as follows:

Existing Separations/ Existing Procedures
Existing Separations/ New Procedures
Reduced Separations/ Existing Procedures
Reduced Separations/ New Procedures

What follows are descriptions of hypothetical operational scenarios in each of the four
categories.
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fgfssmtﬂtaheous operations. Current TERPS criteria will limit these “side step” approaches
*to minimum deskent aititudes on the order of 500 to 1000 feet, with visibility of

sepa'aEd runwby
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§Ex:stmg Separbtions/ Existing Procedures

* Many U. 3 airports which enjoy multiple approach runways during visual
Hmetebreiogecai conditions (VMC) must revert to a single runway operation during
gmstrﬂm&nt meteaorological conditions (IMC). One of the most persistent difficulties in
iestabllﬂﬁmg secbndary instrument approaches at United States airports is the
!unavhlttblllty of runways with sufficient spacing toc meet the requirements for
imdepeﬂdent simultaneous instrument approaches. Current criteria require either 4300
‘foot separations between the runway centerlines, or 3400 feet of separation with the
}mstaﬂaion ofa l'ugh precision/high update rate Precision Runway Monitor (PRM) radar

However many: alrports cannot satisfy either criteria. :

R R RSP LKA T R DR T L R

: - One tnncUatwe solution which was developed for Lambert St. Louis Internat:onal ¢
3a|rpcn @TL :Ilubtrates the potential of GPS in addressing this problem. In the St. Louis ¢ i
gcasei a‘localized was used to establish an approach course 4300 feet from the existing ;
§ILS runway. Alréraft flying this approach (usually turboprop commuter airplanes), after
'“‘breaklrg out of the cloud cover at a ceiling consistent with the current TERPS criteria,
!thenxirtles to land visually on a closely spaced parallel runway located 1500 feet from
{the primary ILS funway.

Elnfortunﬁtely, because of the extensive land requirements needed to site a
: localizer, this maovatwe approach has had limited application. At many airports like
:Boston's Logandnternatronai airport (BOS) or Chicago Midway (MDW), existing closely
;spa@atﬁparaliel tunways cannot use this procedure because there is no suitable site for
%a localiter. Since the satellite navigation capability of either WAAS or LAAS doesn’t

e 7 T T L s T L D o %

irequireia site albned with the approach course, it is possible to establish approach

ucourSeé that malet the 4300 foot separation requirements, even though the actual
srunwiayiseparations may be substantially less than required for independent

gappmxi‘nately 1% to 1%z miles. However, the mere establishment of a second ;
: mdepeadent instrument approach at many airports will provide a significant increase in |
-capakity during hddltlonal hours of IMC operations, even though the coverage is limited;
‘by h@l‘kr minimums than would be possible for a straight-in approach to a widely :

G g

Also, witliin this category of approaches using existing separations and existing }
- procedsrres, is the potential to use DGPS enhanced ADS-B to provide high precision, 1
rapid update sui'velliance which can support the establishment of parallel approaches atr
the aurrently authorlzed 3400 foot separation without the need for a Precision Runway E
f Monito: : ;
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Existing Separations/ New Procedures;

At many U.S. airports with a high percentage of turboprop operations, attempts
have been made to provide a separate runway for turboprop operations to segregate
those aircraft from the wake-inducing large and heavy turbojet airplanes. For example,
Aflanta (ATL) is currently proceeding with the construction of a 6000 foot long runway
for regional turboprops, at a cost of approximately $440 Million. The central focus of a
$15 Billion master plan upgrade at Los Angeles International airport (LAX) is the
provision of new runways to separate regional turboprops from jets. Other airports are
also planning commuter runways to help relieve congestion.

A potential solution to the capacity problems caused by very high numbers of
regional turboprops in a given airport's fleet mix would be the development of new
procedures allowing use of a single runway for multiple simultaneous turboprop aircraft
operations. In this procedure an existing runway could be used for simultaneous
landings and departures by turboprops, using local differential GPS to support the
operations. Basically, a DGPS approach with precision curved missed approach would
be established to the downwind portion of an existing runway. The available runway
length would be approximately 4500 to 5000 feet. A 1000 foot safety area would
separate the downwind "landing" runway segment from the upwind "takeoff" runway
segment. An approximately 4500 to 5000 foot takeoff portion would be provided beyond
the safety area, thus aliowing a single 10,000 to 12,000 foot runway to serve double
duty for turboprop arrivals and departures. At airports where turboprop operations now
must be interleaved sequentially on a single runway, this new procedure would allow
independent simultaneous operations on a single runway. Obviously, the concept of
establishing two operational "runways" on a single piece of physical pavement wili
require innovative procedures development. The mere marking and lighting challenges
of defining a single piece of pavement as two runways will be formidable. Nevertheless,
significant increases in capacity can result.

Another area where the improved accuracy of DGPS can be applied is to
obstruction clearance. At many airports, instrument approaches are commenced at
fairly high ceilings because of obstructions in the approach area. Often the
discontinuance of visual approaches to muitiple runways occurs at ceilings of 2500 feet
or more, with an attendant reduction in airfield capacity. In an environment where both
aircrews and air traffic controllers know the aircraft's position within a few meters as a
result of DGPS navigation and surveillance, obstacle clearance criteria should be able
to be substantially reduced. One might envision equipping the controlling obstruction
with an ADS-B transmitter so that it's position and elevation could be observed on
CDTI, further enhancing safety. Using such toals, the conditions during which VMC
operations can be continued can be extended, allowing use of higher runway capacities
for longer periods of time.

Reduced Separations/Existing Procedures
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MAS Witiw sub meter precision and less than one second update rates should
aliow operations on parallel runways separated by 3400 feet at substantially lower costs ¢ *
ﬁthan today's PRM. However, this technique should also be able to support i
jswnuta\taeous mdependent approaches to runways having smaller separations than
$3400:feet, givers the availability of sub-meter precision for both navigation and &
fisurvelllance ; :

Recent agempts to reduce the separations for these operations have suffered m

o Wi o

_from idzfﬁculttes aused by overshooting of the final approach course and violation of the &
requifed Non Trinsgression Zone (NTZ) during initial localizer capture. Given the FMS. !
:capability of new aircraft, these reduced separation parallel approaches might oniy be -
:authorized if flown in an auto-coupled mode, thereby eliminating the variability caused .
by manha!ly ﬂovin initial localizer capture. 1

: , ’Fo help résolve the problems caused by less than compiete equipage among the 3
s ifleet using runwhys approved for reduced separation instrument approaches, modified

‘f -termmai automaﬂlon should be developed to sequence packets of ADS-B equipped
f!all'Cl'aﬂ o approhches on closely spaced parallel runways either independently or with
zgrea!y teduced 1!staggered separations when sufficient numbers of suitably equipped
alrcraﬂ wre available. At other times non-equipped aircraft will be sequenced to these
Prunwhyt with m@re traditional staggered separations. The entire process will be 1
:dynami¢ and w:i take advantage of the capabilities of suitably equipped users, while |
not excﬁjdmg ur{ equ:pped airplanes.

T

; At airport hawng closely spaced parallels and high percentages of potentially
; =cooper§t|ng users (for example: San Francsco and Saint Louis where United Airlines
" :and T\Mﬂ\ resp ctlvely, have a significant percentage of operations), the capacity
;lncreasis couldibe substantial. There is little conceptual reason why aircraft equipped
iwith iuﬁ- meterﬂFos;tlon determination and CDTI cannot operate in essentially VFR
condltlcms whern comparably precise surveillance is also available.
: ol g

]
]

Redﬂcod Sepai‘aﬁons/New Procedures

e T T

_ Thls fi na! category of landing procedures, while the most speculative, is also the &
-I;most:;pmmnsmg These procedures will take advantage of precise LDGPS navigation,

; JADS4B surveillahce and advanced automation on aircraft and in ATCT facilities to

' irevolutidnize terminal operations. In these procedures four dimensional automated

f icontrpl will perntit sets of cooperating aircraft to follow approach and landing paths
iwhich allow greatly reduced separations by applying the free flight concept of "alert
;zones“ #and "protected zones" to final approach courses. Under this scenario, each
{aircraft flies an duto-coupled final approach, either straight-in, intersecting or curved.
iThese procedurbs will only be authorized for suitably equipped aircraft while flying
*coupled 4-D approaches. Under this concept, sequencing between airplanes on :
‘adjadent approaches will be set by ATC automation so that cooperating aircraft cannot !
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inadvertently or intentionally enter another aircraft's protected zone without first
triggering an alarm to both crews and to ACT when the automation system predicts an
impending violation of either airplane's alert zone.

With this capability it should be possible to conduct approaches to closely
spaced parallel runways at capacities approximating today's procedures for
independent simultaneous runways. Simultaneous approaches to intersecting runways
with FMS curved missed approaches should be able to be authorized at far less than
today's TERPS plus 3 miles separation. Curved approaches to short finals in IMC will

be possible, as will full autoland on side step procedures.

Another persistent problem at capacity constrained airports is the increase in
separation required to avoid hazards to small and light airplanes from the wake vortices
from preceding large and heavy aircraft. The current solution to this problem is to
provide additional separation, depending on the types of aircraft involved. This has a
serious negative impact on capacity. Existing guidance to smaller aircaft following large
or heavy aircraft in Visual Meteorological Conditions (VMC) is to avoid dangerous
wakes by flying a glide path that remains above the path of the wake-producing heavy
aircraft, and landing further down the runway than the heavy aircraft.

In theory, it is possible to establish two instrument approach procedures
procedures for a single runway, one with the traditional 3 degree glide path and 1100
foot touchdown point for large and heavy airplanes, a second with a steeper glide path
and a touchdown point located further down the runway for small and light aircraft. With
these two approaches available, during appropriate wind conditions, turboprop regional
aircraft could be sequenced by ATC to the higher glide slope approach during IFR
conditions, avoiding the increased separation penalty. Unfortunately, because of the
expense and difficulty of siting a second ILS on an existing runway, this technique is not
feasibie with today’s equipment. Since local GPS navigation does not require a specific
site in order to establish a glide slope for the second approach, the establishment of a
second "high angle" approach with a separate touchdown point is a relatively easy
matter which could reduce delays at many U.S. airports having high percentages of
turboprop regional aircraft operations. ATC automation to provide optimal sequencing
to the dual glide paths should also be developed to support such procedures.
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_ @her Qeﬁeﬁts of;New Technologies: ' : ¢

Be;ond the benef t to be had by developing innovative approach procedures, the
frie flight lechnoiogles will allow important improvements in other airport operations. :
FQr exanple J

; @uéway Octupancy Runway occupancy is sometimes determined by factors -

athir than stopping performance. Airline terminal location can and does

. corttribute td increased occupancy times. More than the absolute value of the

4 dcctlpancy. the high degree of variability between succeeding aircraft prevents

cpriroller oﬁtlmlzatlon of runway throughput. Controllers routinely inquire as to
tﬁehbsllty to{ exit at particular taxiways so as to befter manage intervening

3 rtures during mixed operations. These transmissions often occur during

bds of high cockpit workload and often do not convey the required

mfc#matlon time for the controller. A future scenario has the intended runway

Q(lquecteﬂ by the airplane FMS on the basis of expected landing conditions.

3 'ﬂw intended exit taxiway will be data linked to ATC automation for use in

;ia&mng rurfway sequences. The use of pre-negotiated exit locations with data

Iihkﬂd transthission of intended runway exit locations to controllers will allow

lmttr optnm{zatlon of runway use. Minimum runway occupancy times, consistent

with safety and operational needs, will be a mandatory feature of the future high

caphmty alrdorts
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Zrﬁane-de ved runway friction measurement: On-board calculation of runway
cﬁ:n indey as a function of runway position using information on applied brake
p?eisure ddceleration and anti-skid characteristics should be data linked to ATC
for dutomatdd dissemination, also via data link, to succeeding aircrews. Airport
rﬂaﬁageme should also receive these friction indices to assist with snow
rempval op;ations.

Ajrport surfate operations: ADS-B equipage of airport operations, maintenance,
show removél, police and rescue & firefighting vehicles operating on the airport
movement ﬁea will allow their position to be tracked in the same system being’
used for ATG surveillance. This will facilitate ATC/airport coordination during
emé‘gencreq snow removal operations or periods of low visibility, and wil permit
incléding thase vehicles in automated runway incursion prevention detection
programs, sgch as AMASS,

g o R i
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Summary:

The combination of greatly improved precision and freedom from siting constraints for
airport and terminal area navigational systems which are characteristic of the emerging
satellite- based ATC systems will permit a dramatic revision in airport operating
concepts in the future. The specific proposals described in this article cover a wide
spectrum of both benefits to users and difficulties in implementation. However, the
intent of proposing innovative, even speculative, procedures is to stimulate discussion
which will, hopefully, lead to a broad assessment of the way a new concept can be
shaped to relax the constraints that the existing ATC paradigm imposes on airport
operations.

HAUSERS\RFM\TECH\CNS_ATM\FREE_FLTVOPSCON_1.DCC
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Appendix B - Special Supplement
Internet Sites for Aviation Professionals
May 4, 1998 update

Appendix B - Special Supplement -/
Internet Sites

for Aviation Professionals

George W. Blomme
Airport Operations & Information Technology
UC-Berkeley Airport Systems Planning & Design
A Course
May 4, 1998 update
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Special Supplement

Internet Sites for Aviation Professionals
May 4, 1998 update

What types of Air System Resources are on the Internet?

Identification of top airport, airline, aviation industry and resource sites
Real Time Flight Tracking

Airport News sites

Conference listings

Commission Reports/Hearings

Consultants

What types of Planning Resources are on the Internet?

Airport Traffic Forecasts

Airport Layouts

Terminal Layouts

Ground Transportation Services
Master Plans

Aircraft Types / Configurations
Links to Other Sites

What types of Travel Resources are on the Internet?

Airline and Hotel information and reservation systems

Road maps / ground transport routes and schedule information
Airport guide / terminal layouts

Restaurants and shops

Schedules arrivals / departures

Real time flight tracking

Construction impacts

internet Bonuses

Efficient search engines :
Notification of changed information on your own list of Internet sites
Utilities

Downioads of updated programs

Program fixes

Free trial/demo programs

George Blomme/UCB/Airport Operations & Information Technology — Page B2 of B8
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i ; Special Supplement i
% T R lnternet Sites for Aviation Professionals
E é C May 4, 1998 update
: . &rhne &_}ites Sam_ple Sites
i © ¢ American Airlines
L . e http://www.americanair.com/
i .3 e DeltalAirlines
E P e htip'//www delta-air.com/

TRFEN EThE

: Q\lrllne §ttes Where to Search for them |
' s IATAS
{searth for airline (2- and 3-letter) codes

,_ o hitp:/Amww.iata.org/members.htm

E - ¢ Most tommon airiine codes:

: .« http:/Awww flifo.com/aircodeindex htmi

« Airport Sjtes ~ Sample Sites | i
e Chatﬂanooga TN '
. . e htip:/mwi.chattairport.com/ :
- & Denver international Airport : H
-+ e htip:/finfodenver.denver.co.us/ :
. . Frankfurt Germany
.+ e hitp://mwww.norfolkairport.com/links.html (v:a Norfolk Airport link)
S aneapbhs—St Paul
- http:/Avww.dot. state. mn.us/aeronautics/mdot. htmi
- # Osaké Kansai International _
e htip:/iks.Kiis.or.jp/~kixinfo/ : i
¢ &« Port Authority NY&NJ Airports :
{ © e htfp://www.panynj.gov/aviation/
. « San Rrancisco International
S e hp://www.ci. sf.ca. us/sfo/
- « Tokyd Narita (in English) ' - :
¢ e htp://vawww.narita-airport.or.jp/airport_e/i | 3 B
¢« Washington D.C. ‘
o hifp:/imww.metwashairports.com/

TR i oAl X i B
L4
b

T o R

‘ :
{ ;
i
&

B T TR e e R T TR

. . % ; i George Blomme/UCB/Airport Operations & Information Technology — Page B3 of BS
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Special Supplement

Internet Sites for Aviation Professionals

May 4, 1998 update

 Airport Sites - Industry Sites with Best Links to Other Airport Sites
» Norfolk International Airport:
(besides providing finkages to other airports and other aviation
services, this site has a updated-daily news aviation buifetin page,
upcoming conferences, and more)
s htitp://mawv.norfolkairport.com/
» FAA:
¢ hitp:/mww.faa.gov/
(this site includes linkages to airports, airlines, education centers,
general aviation, industry organizations, weather, libraries,
entertainment, NTSB, Bureau of Transportation Statistics, & more)
» AAAE:
(official airport sites of AAAE members)
» http://www.airportnet.org/
o ACI-NA:
¢ http://mww.aci-na.org/
e ATA:
e http:///vawww.air-transport.org/
¢ 100 Best Aviation Sites:
e http://biz.yahoo.com/news/airlines.htmi
¢ Princeton site
* hitp://dragon.princeton.edu/~dhb/airports.htm!
¢ The Aviation Home Page:
e http:/mvew.avhome.com
s Transportation Research Board:
e http:///'www.nas.eduf/trb/

» Airport Sites — Where to Search for them
e Airport Search Engine:
(search for airports by IATA abbrewatlon city, or country)
¢ http:/’mww.uni-karlsruhe.de/~unSv/atm/ase. html
e IATA:
(search engine for locating airports by 3-letter codes or by city name)
e hitp.//'www.iata.org/codes/

George Blomme/UCB/Airport Operations & Information Technology — Page B4 of B8
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I Ini#met Sites for Aviation Professionals
- - ‘ :
SRR May 4, 1998 update
? - vigtion News Links L

: Jane s |
" & http:/Avww.janes.com/ i
!« Yahoo Links:
: ¢ http: Iblz yahoo. com/news/airlines.htmi
Alr Industry News Group: :
#nsc tra port air-industry, misc.answers,news.answers C
o Mgreﬂceplanner L
e+ National Academy of Sciences Links:

.1 & htip/Avww.nas.eduitrb/link/conflinx.htmi |
B University of CA-Berkeley ITS: :

I . & http:/Ats.berkeley.edu

. MS% |
o) Nettleship: i :
" ¢ http:/Awww.nettieship.com/
: $iemensiNixdorf Transportation Home Page: ‘;?
j ¢ http:/Aww.snitt.com/ : 3
+ $ystemsiAtianta: ' '
: . & http:/ .sysatl.com/
: Trans e (an SAIC Company):
* ¢ http:/Aww.tcore.com/
i« Managemhent Consultant Network International
i http: I!www meninet.com

! http: /iwww faa.goviarp/arphone.htm

: 5&- Ge Qgral Inférmat:on Sites

S - GeoCitias: ';5 _
. 3 & htip/iwww.geocities.com/ ;
. e Los Angéles Times: ;
- * http:/lwww.latimes.com/ ' r

+ New York Times:
. http:/fwww. nytimes.com/ ?

82
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Special Supplement

internet Sites for Aviation Professionals

May 4, 1998 update

» Hearings/Commissions
o Commission on Aviation Safety & Security:
¢ http:/Amww.aviationcommission.dot.gov
¢ House of Representatives:
o hitp:.//www.house.gov/transportation/aviation/
o USDOT transportation ruiemaking including Federal Register:
+ http://dms.dot.gov

+ |ntermet & Computer News & Utilities
o CNET computer program upgrades:
o hitp:/www.cnet.com and hitp:/mwww.download.com/
o ZDNET:
e http:/iwww.zdnet.com/

¢ Internet Search Tools
e Yahoo:
e http:/Amww.yahoo.com/
o AltaVista:
e hitp:/mwww.altavista.digital.com/
+ Say Jeeves: '
« http:/Mww.sayjeeves.com
¢ Excite:
s http://mwww.excite.com/
e Metacrawler:
» hitp://www.metacrawler.com/

» Notification that Internet Bookmarked Page has been changed
¢ Informant:
o http:/informant.dartmouth.edu/

e Internet Explorer 4.0 browser (Microsoft):
(notification-of-change available for any site selected as a
“Favorite”, i.e. “bookmarked”)

+ Real Time Flight Tracking Site
* Real Time Flight Tracking — The Trip.com:
o hitp://flight.thetrip.com/

George Blomme/UCB/Airport Operations & [nformation Technology — Page B6 of B8
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: Special Supplement
7 {

internet Sites for Aviation Professionals
g : May 4. 1998 update
j E o Bites with Links to Conferences & more
p i » American Scciety of Civil Engineers: ;
! ¢ . e http://www.asce.org/ i
£ | & Embry Riddle University: !
i i e hipinfodenver.denver.co.us/ 55

| : » Institite of Transportation Engineers:

. e h§p:www.ite.org/ :
SRS . » Natignal Academy of Sciences: ; -
S : {1 e hitp:/iwww.nas.edu/ ' T
i . 3 » Princeton University ITS Program: J

' E | ¢ e hitp:/idragon.princeton.edu/~dhb/ | 3 j
; D Texab Transportation Institute :
: L e hjtp /tti. tamu.edu/trans. htmi

‘ .}I'ransp tion Resources Sites - General | :
/= U.S. Bureau of Transportation Statistics: 1
¢ L e hitp/iwww.bts/igov/ *
3_ . Tex$ Transportation institute: ]
[ ¢ (connections to experts in the field, catalog of research .
; i . publications, calendar of events, links to other transportation
; i ! resources) :_
% } o hitp:/Awww. ttitamu.edu/
Vi A side-by-side comparison of NEXTEA, BESTEA, and ISTEA Nl is i

¢ + 1 available

1 at hip://mwww.fhwa.dot. govfreauthonzatlonlime as part of the Department |

! : % of Thansportation's web page.

L i e Amion world's largest bookstors online (with book reviews)

p://www.amazon.com -;

» Trave! -e Reservatlons and Information and Schedules

i . e Blztrhvei :

i ¢ . e Hpiibiztravel.com/

il Expédia: :

e réttp:lexpedia.conv |

{ i - George Blomme/UCB/Airport Operations & Information Technology — Page B7 of BS ; i
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Special Supplement

¢ gl *

Internet Sites for Aviation Professionals
May 4, 1998 update

Travel - Local Information & Maps
+ City Maps (Microsoft series);
« http.//sidewalk.(name of city).com
¢ City Maps (Yahoo series):
o hitp://(city designation).yahoo.com/
¢ Washington, D.C. Info/Maps:
s htip://dc.yahoo.com/

Travel - Subway System Maps

¢ Atlanta: ..
¢ hitp://metro.jussieu.fr; 10001/bin/select/english/usa/atianta -
Baltimore:
o http:/metro.jussieu.fr:10001/bin/select/english/usa/baltimore
London:
» http://metro.jussieu.fr:10001/bin/select/english/united-kingdom/london
New York:
» hitp://metro.jussieu.fr:10001/bin/select/english/usa/new-york
Paris Metro/RER systems:
* http://metro jussieu.fr:10001/bin/statmap/english/france/paris
Washington, D.C.;
o hitp://metro.jussieu.fr:10001/bin/select/english/usa/washington

Web-Page Authoring Sites on Internet
» Listing of host sites for Web pages:
e hiip://www. webhostlist.com
i e Free Web Page:
,. o hitp://www.tripod.com
\ » Free lcons:
o http://idt.net/~jusric19/desktop.html
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Hanan A. Kivett, AlA
Vice President
Parsons Brinckerhoff Aviation

Senior transportation architect with over 30 years experience in planning and
design of major airport terminals, rail transit and intermodal rail stations. Prior
affiliations included Harry Wesse Associates, independent consultancy and Chief
Architect for 16 railroad stations as part of the Federal Railroad
Administration’s Northeast Corridor High Speed Rail Project.

Major projects include:

BART Extension to San Francisco International Airport

Millbrae BART/CalTrain Intermodal Station; Z "o l\
Kansas City international Airport uric
Denver International Airport

Munich I Airport, Germany

Saltholm Off-Shore Airport

Los Angeles Red Line Transit Stations

Washington Union Station

Authored and presented numerous papers to professional society-sponsored -
workshops, conferences and seminars on the subject of Airport Landside:
Terminal Developments, Rail Access to Airports, Art in Transit, and Rail Transit
Design. Lecturer on these topics to a number of universities throughout the US.




Terminal Concepts-
State of the Art

+ Centralized
— Pier Fingers
— Landside/Airside: Remote Piers or Satellites

*+ Access modes: People Movers; Moving Sidewalks;
Apron Buses/Mobile Lounges

Decentralized
- Individual Terminals by Airline or Destination

— Distribution Systems between Terminals

« People movers; surface buses; monorails; moving
sidewalks

Examples

Denver » Munich

Orlando « Oslo (,how\‘ﬁ
Washington National - Parisrge Gualle
Washington Dulies v+ Hamburg , Geyman
Pittsburgh  ( Delfa) * Kuala Lumpur 7
Cincinnati -+ Chap Lok Kok
O'Hare + Kansai

SFIA + Seoul
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Major Issues
Gate Flexibility for Fleet Mix

Hold Room Sizing and Processing

~ SW Airlines Methods

§— United Shuttie

Ticketing & Baggage Check-in Procedures
32—- Security Screening Requirements

~ Positive Identification

+ X-ray requirements

i~ Class differentiation (First; Business; etc...)
Exclusive vs. Non-exclusive Use Facilities

Major Issues

Curbside Capacity

- Departures

— Arrivals

— Commercial vs. private vehicles

-~ Number of levels
» KCI; Atlanta; Oakland; San Jose
-« Orlando; Sea-Tac with 3 curb fronts

« Concessions/Passenger Amenities

! —Convenience; Major Shopping

— Business Centers

- Locations: Landside vs. Screened/Airside
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Major Issues

* International Processing

— Arrivals Circulation
+ Immigration and Customs Queuing
* Number of Level Changes
» Baggage Handling for Connecting Flights
- Access to Connecting Flights
+ Number of Level Changes
* People Movers; Moving Sidewalks; Walking
* Signing/Information Systems
-~ Bi-Lingual Services
» Number of Languages
* Interactive Kiosks

Lessons Learned

+ Flexibility
- Universal Ticketing and Gates

~ Adequate Queuing-Security; Bag Check-in;
Boarding Passes

— Hold Room Configurations-single vs.
multiple gates

+ Passenger Convenience
— Walking Distances
— Physical Environment
— Shops/Concessions/Business Centers
— Hotels/Conference Meeting Facilities
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Lessons Learned

Architectural Image

- Civic Pride

i~ ldentity

- Capital Costs

— Operations and Maintenance Costs

— Longevity and Durability

i— Expansion Potential

— Flexibility to Accommodate Change

1+ O & D vs. Hubbing; Major Carrier vs. Commuter

21st Century Issues

Double Deck Aircraft

— Hold Room Configurations

— Loading Bridge Requirements

{Heightened Security Screening

- Mandatory Baggage Matching

Ground Access Constraints

i —Rail Access Modes

— Seamless Connections

. — Downtown/Remote Processing and Check-in
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RAIL ACCESS TO AIRPORTS PB Aviation-98
Synopsis of Domestic Systems

Rail Access to Airports Station Location | Internat Distribution Remarks

AL Teremingl(s)
Terminal(s)
Moving Walks

O Airpor
Shullle Bus

Remole from

. In Operation

Washington National . New connections in service July 1897
Atlanta

Philadelphia Multiple stops are provided on rait line.

Cleveland

Boston

Chicago O'Hare

Chicago Midway Increased activity will provide moving walks.

Baltimore International Opened in late 1997 to International Pier
Oakland : LRT under study.

St. Louis iNew station at SW terminat under const.

Newark NEC Station under const.with monorail ext.

Il.  Rail Access Under Design or Study

San Francisco Consrtruction underway.

Dallas/Ft. Worth Rail access under study.

Denver Rail access under study.
New York Kennedy Design/build in solicitation.
New York LaGuardia * Rail access under study.

Oriando Rail access under study.

Miami ' Rail access under study.

Portland %* Rail access under study.
Washington Dulles _ Rail access under study.

Las Vegas Rail access under study.

Los Angeles Rail access under study.

Seattle * Rail access in design

Norfolk Rait access under study.

Raieigh Rait access under study.
Salt Lake City Rail access under study.

Austin Rail access under study.
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% -
_ _» : = e s | o
: ; T e+ < HcRE:
i : 3 s =1 5 = | F= |5
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t  ©  |In Dperation or Under @;nstruction :
: ; . Lgnc%n Heathrow * . * INew system under construction. |
{L L?ndg_n Gatwick . ¢ | = g
; : Lénden Stanstead . .
; Birmipgham . v . i
L[ __ransony : - 1
' : PerisCharles de{Gaulle . * s {Peopie mover to opan in mid-199 ©
- Zyrich ; . . ”
: A:tnsgrdam ' . .
: deniva - . . ‘
T TR - :
Rom# . o« | % People mover in design.
¢ Bercslona : v N R
;— Fiianﬁfurt ‘ . . .
: l@méh ‘ _ . . * . People mover under study.
Hengover . . Uinder constructidn
: @s&ldor‘f . .
; \jer“a . .
: Gop#nhagen | I * . . Under construction
H Stockholm . . .
_' Oslc; * LA . New airport under construction.
g . TokyoNarita . o | o
E 'mk;_o Haneda i .
1: @saka Kansai . .
f I'iori Kong Chek Lap Kok * . To open in July 1998
_; j.:ar!kok i * . . |Under construction
L $ydaey ¥* * | Under construction :
l guaf Lumpur - * . Under construction
; Ty . 41} 198
98 :
. i i % 4 ¢
£ Ed ] § a3 g
IR |




AIRPORT TERMINAL PLANNING AND DESIGN
BIBLIOGRAPHY'

The following is a list of selected books and reports that include discussion
and guidelines on airport terminal planning and design. It was prepared by
the Terminal Planning and Design Subcommittee of the Landside Committee
of the American Society of Civil Engineers to serve as reference materials for
one building a library collection or doing research in this area.

Access to Commercial Service Airports, The Planning and Design of
On-Airport Ground Access System Components, Francis X. McKelvey for
U.S. DOT/FAA, Washington, DC, June 1984.

Airline Aircraft Gates and Passenger Terminal Space, Air Transportation
Association, Washington, DC, 1977.

The Airport, Edward G. Blankenship, Praeger Publishers: New York, 1974,

Airport Access Planning Guide, U.S. DOT/FAA/FHWA, Washington, DC,
19986.

Airport Development Reference Manual, 8" Edition, International Air
Transportation Association, Montreal, Canada, April 1995.

Airport Engineering, 3" Edition, Norman Ashford and Paul H. Wright, John
Wiley and Sons: New York, 1992.

Airport Landside Capacity, Transportation Research Board Special Report
158, National Research Council, Washington, DC, 1975.

Airport Landside Sihulation Model (ALSIM), U.S. DOT/FAA, AC
150/5360-10, 1984.

Airport Operations, Norman Ashford, H.P. Martin Stanton, and Clifton A.
Moore, John Wiley and Sons: New York, 1984,

The Airport Passenger Terminal, Walter Hart, John Wiley and Sons: New
York, 1985.

Airport Planning and Management, 3° Edition, Alexander T. Wells,
McGraw-Hill: New York, 1996.

' To be issued by ASCE as part of June 1998 Specialty Conference on Air Transportation;
Austin, TX
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;Airpoft signing and Graphics, U.S. DOT/FAA, AC 150/5360-12A, 1995.

EA&rport Systems Planning, chhard deNeufville, MIT Press: Cambridge, MA, -

1076, ;

i

@rport Tgrmmals 2" Edition, Christopher J. Blow, Butterworth-Heineman:

" EBngland, 1996.

' ﬁirport erminal Capacity Assessment, International Air Transportation
- Associatign, Montreal, Canada, September 1891.

?

_The Aprén and Terminal Building Planning Manual, Ralph M. Parsons
 Companyifor U.S. DOT/FAA, Report No. FAA-RD-75-191, July 1975.

'ﬁhe Aprén-Terminal Complex, Analysis of Concepts for Evaluation of
Terminali Buildings, Ralph M. Parsons Company for U.S. DOT/FAA, Report
: No. FAA-RD-73-82, September 1973,

: Building or Air Travel, John Zukowsky, editor, The Art Institute of Chicago
_ ahd Presfel-Vorag Publishers: Munich/New York, 1996. .

: 'Fhe FAA's Airport Landside Model - Analytical Approach to Delay

R e fL Bl tasio o B

Analys.s% U.S. DOT/FAA, Report No. FAA-AVP-78-2, January 1978,

{Measuri g Airport Landside Capacity, Transportation Research Board
§pecial eport 215, National Research Council, Washington, DC, 1987.
3

élanhin and Design of Alrports, 4™ Edition, Robert Horonjeff and Francis

¢ X. McKeley, McGraw-Hill: New York, 1994,

: Qiannin' and Design Guidelines for Airport Terminal Facilities, U.S.
- DOTIFAA, AC 150/5360-13, 1988. |

ﬁlanning and Design of Airport Terminal Facilities at Non-Hub
~ kocatior

s, U.S. DOT/FAA, AC 150/5360-9, 1980.

Securim Manual, International Air Transportation Association, Montreal,

Canada iMay 1894,
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Environmental Planning and Management
Environmental considerations in airport planning can be o-rganized in five
separate areas:
(1) Environmental Considerations in Airport Planning
(2) Environmental Action Choices '
.The Content and Structure of Environmental Documentation
The impacts To Be Studied in Environmental Documents
Supplemental. Requirements of Environmental Do—éumentation

Each of these is addressed below:

- (1) ENVIRONMENTAL CONSIDERATIONS IN AIRPORT PLANNING

The National Environmental Policy Act (NEPA), passed in 1969, has served
as a model throughout the world for examining the potential consequences
of actions before they are taken. This model requires that the impact of
proposed actions be studied and documented, and sets forth a basic
premise that the benefits which derive from a proposed action must be
sufficient to balance the environmental and socioeconomic costs which are
generated.

In the early years of NEPA, the scope of concem for environment was
largely limited to the natural environment: air and water quality, flora, and
fauna, and other natural resources. In recent years, the scope of concem
under NEPA has been expanded to include the social, cultural, and
economic context as well as the natural environment. This is supported by
policy in NEPA such as: “achieve conditions under which man and nature
can exist in productive harmony to fulfill social and economic requirements
of present and future generations.”

In many airport projects it is the socioeconomic impacts to the neighboring
communities that are the perceived to be significant issues, with impacts to
the natural environment carrying relatively less weight in decision-making.
Thus, environmental studies at airports must address in detail such impacts
as community noise exposure; compatibility with surrounding existing and
planned land uses; compatibility with off-airport zoning and other land use
controls; impacts to public parks, recreation areas, schools, and other
sensitive public facilities; potential impact to known or undiscovered historic,
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archaeoioglcal or cultural resources; and associated secondary

_socnoecdnomrc impacts such as induced secondary growth, among others.

The requnrements of NEPA constitute a kind of “umbrella” covering a

number of other legislative mandates. Among those which are relevant to
environmental issues that may result from airport construction and operation
are:

Depirtment of Transportation Act of 1966 (4(f) lands)
Natidnal Historic Preservation Act of 1966 (Section 106)
The Airport and Airway Development Act of 1970
Umfdrm Relocation Assistance and Real Property Acquisition Pollmes
Act Qf 1870

Cleah Air Amendments of 1972

Cleah Water Act of 1872

Coastal Zone Management Act of 1972

Noise Control Act of 1872

Endangered Species Act of 1973

Fioot! Disaster Protection Act of 1973

Archieological and-Historic Preservation Act of 1974
Resdurce Conservation and Recovery Act of 1976
Coastai Barrier Resource Act of 1982

Coastal Zone Management Act

Farmiand Protection Policy Act

Fishiand Wildlife Coordination Act

Wildiand Scenic Rivers Act

Protéction of Wetlands, Executive Order 11990
Flooﬁp!am Management Executive Order 11988
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Addlttomalfy, other agency regulations have been issued setting forth
irequirerfents for coordination and review with federal, state, and local

_ jtion of federal with state environmental review process, such as
that of the California Environmental Quality Act (CEQA).

j *envrron!ﬂemal agencies. Among the more problematic of these is the

* iBasic Principles

i

ln the cionsideration of linkages and relationsh'ips between environmental

‘considetations and airport planning, two basic principles deserve attention.
iThe firs| is the role environment plays in the planning process for airports,
rand the*asecond is the concept of ecosystems.

‘The reerements of environmental documentation that are part of the

*a|rport planning process generate strongly held opinions. In some quarters
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they are looked upon favorably because they help preserve and maintain
high environmental quality. Others see environmental mandates in a
negative light. Still others, often through the courts, view them as an
opportunity to elicit commitments from the airport authority.

The negative point of view about environmental requirements characterizes
them as a roadblock to progress, because they must be satisfied before a
proposed construction project may be implemented. While environmental
mandates do help protect environmental amenities, the negative view is
generally overstated. Environmental requirements do not necessarily
prevent development of airports or other facilities, although they will
influence plans and operations.

At a minimum, they prescribe a set of actions that a project sponsor must
complete as a prerequisite to approval of proposed development and
commit to implementing.

However, environmental analysis can also contribute valuable information
on potentially sensitive areas on and in the vicinity of an airport site. A
comprehensive environmental inventory prepared prior to initiating master
planning or facility design can provide vital information on sensitive
environmental and cultural resources, and identify environmental and
socioeconomic constraints that would affect future planning and
development. In this manner, potential impacts can be avoided or mitigated
during the planning process, thus avoiding controversy and costly delay
later on.

Airport environmental requirements specifically mandate that:

1. A proposed airport development action be studied to determine the
environmental impact that its implementation will produce.

A proposed construction action be supported by facts which justify
its implementation and the conseguent environmental impact in
terms of a real and readily identifiable need.

Plans must consider alternative actions.
Planners must involve the public in the planning process. The
views of interested parties must be sought out and considered in

the preparation of the plan.

The applicant for federal funds or actions must prepare
environmental documentation.
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Essentldly, then, what environmental requirements do is alter and reshape
the planémg process—and often the plans—for alrports as well as for other
facmtles

'in the §traditional concept of planning, recommendations for future
_ﬁeveloprhent were based on three criteria:

- the technical feasibility of the proposed action,
i 2. thedollarcost, and
3 ihe political realities of the proposal.

Passage; of NEPA in 1969 added a fourth factor. This is a concern for and

i $ensitivity to environmental resources. This change has had a profound

influenc | on the planning process: Environmental considerations are not
gomething which planners add to a planning exercise once the plan is
finished.! instead, consideration of environmental factors is integrated from

Ehe begilining into plan preparation and the decision-making process.

The sec&:nd principle deals with the concept. of ecosystems. Fundamental
to any i:ons,lderatlon of the environmental impacts caused by airport

tlevelopmhent is an understanding of the concept of ecosystems. What is an

bcosyst m? The simplest image is that of a spider's web, in which, when
one strahd is plucked, all the others distort and vibrate. But there is a
danger ih this kind of simile: the web has finite dimensions and suggests
that ecaoeystems also are narrow and finite. In reality nature does not
recognizp sharp boundaries; the effects of a disturbance in one location

- may Spréad far beyond the immediate environs.
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In orderito evaluate environmental impacts, the planner must be able to
gredict Jow an ecosystem will operate as a result of making a change, such
ks buildihg a new airport or new runway. If ecological relationships could be

- t
In airpo’lplanning, the concept of ecosystems assumes great importance.

#Hescribetl in detail, this exercise would be straightforward. but the

unfortungte fact is that, except in a few cases, we know very little about how
9cosystQms operate.. Describing them is relatively simple, but it turns out
that thepie descriptions, and the analytical modeis based on them, have
limited ptedictive value. This lack of knowledge is no excuse, of course, for
hot makihg evaluations based on such information and knowledge as exists.
| i

For planhing purposes, the functioning of ecosystems may be illustrated by
what haye been called the three basic laws of ecology.

'fz’l' he flrst;basm law: Everything is connected to everything else. At the level

of a pon{j ecosystem, there is a broad acceptance of this law, but when this
fs translated into social or cultural terms, the level of understanding of cause
and effett relationships begins to dechne
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The second basic law: Everything has to go somewhere. In other words,
there is no “away” to throw to. What this thermodynamic law tells us is that
procedures must be developed to accommodate the waste products which
result from positive actions. In general, this process can be characterized
as recycling; increasingly waste is being regarded as a “resource.”

The third basic law: There is no such thing as a free lunch. This law tells us
that conseguences or costs are associated with every action. For some
period of time it may be possible to avoid or ignore costs, but it is inevitable
that they will appear.

ENVIRONMENTAL ACTION CHOICES

In determining whether environmental documentation is required for a
proposed airport development action, an airport sponsor must examine the
applicability of federal, state, and local environmental laws or permit
requirements, and whether any of these may subject the project to formal
environmental review. A preliminary evaluation of the proposed action will
identify whether it has the potential to affect the environment with respect to
noise, land, air, and water quality, and whether it is located in wetlands,
coastal zones, or may affect historical or archaeological sites; or in areas
inhabited by endangered species; or may affect public areas protected on
environmental grounds. Where a specific project is parnt of a broader
development action, such as a new airport layout plan, it is necessary also
to consider the overali, cumulative impacts of the proposed action along
with the impacts of past or subsequent related actions.

When a single proposed action is subject to the environmental review
requirements of several federal agencies, guidelines of the Council on
Environmental Quality (CEQ), the office in" the White House with overall
responsibility for implementation of NEPA by federal agencies, require that
one agency be designated the “lLLead Agency,” and take the lead
responsibility for directing the environmental review. The lead agency is
also responsible for coordinating review and comment procedures by all
agencies of interest. This is of particular importance where state-level
environmental review is required.

For most airport planning and development projects, the federal
responsibility of making environmental action decisions is largely in the
hands of the FAA. The FAA has established guidelines for airport sponsors
to follow in preparing the documentation. FAA Order 1050.IC, “Policies and
Procedures for Considering Environmental Impacts,” sets forth the manner
in which the FAA shall comply with CEQ guidelines in all aspects of its
activities. Issued in 1985, the FAA Order 5050.4A, “Airport Environmental
Handbook,” is directed specifically at airport planning and development
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projects Linder the Airports Program. (FAA Order 5050.4A is expected to be
replace by FAA Order 5050.4B, currently under review.)

As the Iéad agency, the FAA is obligated to review any proposed airport
actions ﬁentnﬁed by the sponsor. The objectives and determinations of this
initial re\hew are two-fold: has the problem that the proposed actions intend
to corrett been accurately identified and appropriate alternative solutions
proposeﬁ and, is the proposed action covered by a “categorical exclusion”
nr does i require environmental documentation.
:

:?\ctmns efined as categorical exclusions in FAA Order 5050.4A, except
sinder e{éraordinary circumstances, would be excluded from requirements
for envhonmental assessment or other documentation. Categorical
hxclusnoﬁs generally include actions that are limited in on-site disturbances,
have nojoff-site impacts, and are not highly controversial on environmental
grounds.i Appendix B lists the types of actions defined as categorical
ﬁxclusmq:s

g_kcnons glhat are not categorical exclusions can proceed to either the
pnvironmental assessment process or directly to the environmental impact
ftateme t process. Actions that normally require an environmental impact
;tatemel?t are listed in Appendix C.

?\ctlons ihat are neither categorical exclusions nor among those normally

fequ:rmq preparation of an environmental impact statement (EIS), typically

fequire hn environmental assessment (EA) to be prepared in order to
etenmrb if the potential lmpacts are sugmflcant enough to require a full
1S.: Acﬁons normally requiring an EA are listed in Appendix D.

: E

! gnder ecial conditions certain actions that are normally categorically

pxcluded may require environmental assessment. The FAA may make a

g"etermi tion that the proposed action will have a significant enough impact

at an EA is necessary. Appendix E illustrates the most commonly cited
;ntena fér this decision.

When tHe FAA determines that some form of environmental review is
, the sponsor is required to provide data concering the potential
enwron 'ental impacts of the proposed action. The FAA expects the airport
Sponsor o prepare the environmental assessment. In this document, each
potentia impact must be systematically examined to determine whether it
txceeds?a pre-defined level of significance. Theoretically, the assessment
$hould shtisfy state requirements at the same time, although interpretations
bf "sagmﬂcant |mpact" may differ between state and federal lead agencies.
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Beyond the preparation of the environmental assessment, there -are
additional steps to be followed in the environmental process. Although
NEPA in itself does not require public hearings (albeit encourages public
participation), the Airport Act of 1982 does require a hearing where a new
airport location, new runway, or major runway extension is involved. A
hearing is also generally held where there is substantial controversy on
environmental grounds or where another agency with jurisdiction requests a
hearing.

Therefore, if a public hearing is required, the opportunity will be offered after
the FAA’s review of the sponsor's draft environmental assessment to
determine if it is adequate for the hearing. Review by state and local
officials occurs through procedures set forth in DOT Order 4600.1
B, “Intergovernmental Review of DOT Programs and Activities.” (This
procedure replaces those set forth in OMB Circular A-95.) Reviews are
usually conducted through a “single point of contact® for the region or with
the local joint lead agency with direct jurisdiction over the airport.
Sometimes a Council of Governments (COG) serves this function.
Comments are incorporated into the environmental assessment by the
sponsor; the document is then forwarded to the FAA and becomes an FAA
document when approved by the agency.

If, on the basis of the environmental assessment, the FAA determines that
the action has no significant impacts, it prepares a Finding of No Significant
Impact (FONSI). I, however, the environmental assessment identifies

significant impacts, the FAA proceeds with scoping and the preparaticn of
an EIS.

After the decision to prepare an EIS is made, the FAA determines the
significant issues related to the proposed action and the scope of the issues
to be addressed in the EIS. This scoping process, which is an open, public
process, is followed by the assignment of responsibilities for EIS preparation
to be accomplished directly by FAA, or by a contractor selected by FAA in
accordance with current procedures.

The processing of a draft EIS through to the proposed final EIS involves
review through which FAA personnel, other federal agencies, state and local
agencies, and any interested organizations and individuals have the
opportunity to comment on the draft document. EPA plays a special role in
the review process, under Section 309 of the Clean Air Act. Even after
public and agency circulation of the draft EIS, there still may be some cases
in which the FAA finds that the proposed action will not specifically alter the
airport’s impact on the surrounding environment and is not highly
controversial on environmental grounds. If so, the FAA may prepare a
FONSI. Otherwise, the FAA prepares the final EIS and an accompanying
summary and forwards it to FAA headquarters for approval.
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An appt)val of the EIS is only that. No decisions with regard to the

action itself can be made prior to 90 days after the notice of
-favaHabiﬁty of the Draft EIS, nor until 30 days after publication of a notice of
final EIS filing in the Federal Register.

: ! |
ICONTENT AND STRUCTURE OF ENVIRONMENTAL DOCUMENTATION

The cadntent and structure of environmental documents (i.e., an
environrhental assessment and an environmental impact statement) shouid
;encourie good analysis and clear presentation of the altematives to the
Pproposefl action and the potential impacts. The detail to which each
‘alternative and impact is addressed depends upon the purpose of the
?vdocumeht as defined by CEQ regulations and FAA guidslines.

i
The FA-& Airport Environmental Handbook (5050.4A) sets forth guidelines
for the! preparation of both environmental assessments and impact
statemehts and is the current “bible” for all airports undergoing the
environmental review process. The format and procedure are similar in
sstructurq but differ substantially in the level of necessary detail. According
o the BAA, the environmental assessment is expected to systematically
‘examind each potential impact to determine whether it exceeds a pre-
idefined threshold of significance and to contain sufficient information about

: seach of fhe alternatives to determine whether to prepare an EIS or a FONSI.

i g R RN A e

iEven theugh this initial examination of the proposed action should consider
{a wide rhnge of meaningful altematives and a broad scope of environmental
dmpacts detail is not required. The analysis should be kept relatively
‘simple. :

%On the ;ther hand, the amount of detail in an EIS is commensurate with the
extent r'#nd expected impact of the action as determined by the

environrhental assessment and the FAA scoping process, but should not be

‘'encyclopedic! Al impacts defined as “significant” according to CEQ
regulatigns for implementing NEPA (Section 1508.27) are to be analyzed in

depth.. 3
To be cdimplete, both environmental documents must céntain the following:
.‘ . iA description of the project and an exp|énatio’n of need for the
?roject and the purpose that it will serve.
. %Discussion of alternatives to the proposed action.

. -?:)iscussion of the baseline conditions of the environment to be
gaﬁected.
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Analysis of the environmental consequences of the proposed action
by impact category (detail categories of impact).

identification of the adverse impacts which cannot be avoided.

A list of the names and qualifications of persons preparing the
statement; a list of agencies contacted; possible permits necessary
for proposed actions.

An EIS must also include:

Consideration of the relationship between short-term uses of the
environment and enhancement and maintenance of long-term
productivity.

A determination of any irreversible or irretrievable commitments of
resources involved.

Description and Purpose

A description of the prﬁposed project should contain;

*  Adetailed listing of the items of work to be accomplished, covering
both construction and operation.

Information on the location of the proposed development in relation
to surrounding communities. :

Identification of all nearby recreation areas, parks, refuges, and
historic sites (see also 4(f} Lands).

. Data on any federal lands to be transferred as part of the project.

The explanation of the purpose and underlying need that the proposed
action is to serve is one of the most crucial elements of environmental
documentation and generally accounts for a large proportion of public and
agency comments. [t must justify that the proposed action is necessary in
order to support forecasted growth and achieve or sustain a safe and
efficient airport or airport system.

Alternatives

The purpose and need are also the foundation for determining the range of
the alternatives to be addressed. Meaningful and reasonable alternatives
must be developed and evaluated, in relation to purpose and need. The
evaluation should begin early enough in the planning and design of a project
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‘g0 that thd beneficial and adverse effects of each altemnative can be

Weighed; s@me altematives may even be eliminated or modified at this
stage.

$election o;an appropriate range of alternatives is particularly critical when
preparing EiS. If a project is challenged in the courts and the EIS
hedomes injolved in litigation, one of the most difficult issues to defend is
the' sufficishcy and comprehensiveness of the alternatives selected for
evaluation. ’;jThe FAA is required to base project approval on a finding that
o feasibl¢ and prudent altemative exists.” The terms “feasible” and
‘prudent” akle separate criteria and refer to sound engineering principles and
sound judfent, respectively. The environmental documentation must
show that ho feasible or prudent alternative exits when all factors are

considered|
: :
The kinds zﬂ'\d types of altemnatives which should be considered include:

1. Baéic Alternative — Fundamental choices on the type of facilities
needed or level of service to be accommodated.

: i
2. Sitg Location Alternatives

3. Deilelopment Alternatives — The layout, configuration, and size of
: th% proposed facility.

No;w-Physical Development Alternatives - These include
insfitutional, scheduling, and pricing alternatives.
i

!'ht alternagtive of no action, or a “do-nothing” alternative, must also always
beiconsidefed. '

IS

?\fiected Eiwironment

Bapeline cdnditions must be described for the airport environs in a succinct
bul adequate manner, no longer than necessary to understand the effects of
fhg alterndtives. This section of an environmental assessment must
gekcribe the location of the proposal; all natural and built features of the
préa; land gse, zoning, and regulatory framework; proximity to public places;
gntl the sdcioeconomic characteristics of the region (e.g., population and

: "Er@ploymerit). Baseline conditions as described in the environmental

mssessment will usually be adequate for inclusion in an EIS, unless a
particularlyisignificant impact requiring additional analysis is identified in the
;prﬂ}vironmet,_ntal assessment.

%n %describiﬁg the affected environment, it is helpful to estimate the area of

likely impdct, or the general geographic extent to which environmental
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impacts will be considered. A definition of affected environment can vary
from airport to airport and must be tailored to the proposed action.
Generally two levels of study area are considered, the site and vicinity, and
the region. The first level constitutes the site and areas adjacent to the
airport. Regional impacts affect a broader area. Table 1 suggests that
some impact categories should be considered to a greater or lesser degree
at both levels.

TABLE 1

Impact Categories Site and
Vicinity

Noise

Land Use

Air Quality

Light Emissions

Social Impacts

Induced Socioeconomic
Impacts

Water Quality

Historic, Archaedlogical Sites
Biotic Communities
Endangered Species
Wetlands

Floodplains

Coastal Zone
Farmlands

Energy and Natural
Resources

Solid Wastes

4(f) Lands

Construction

XX XK

X [ ] 2

> XK=

By considering the full range of impacts on both the environs and in a
regional context, a complete picture of the proposal can be drawn in an
environmental context.

Environmental Consequences

In the past, a separate section in the EIS reemphasizing unavoidabie
adverse impacts was required. Under current FAA guidelines these impacts
can adequately be addressed in the section on “Environmental
Consequences.” However, the impacts should be clearly identified in the
context of trade-offs between short-term benefits at the expense of long-
term costs, or vice versa.




-SHort-term effects are primarily those caused by construction. Discussion ﬁ

:should indécate the duration and phasing of the construction, the nature of :
‘ -%equmenti to be used and describe safeguards which will be used to 1
fmﬁmmsze Harm to both physical and human environment. I

i e e e e g
Sy

. fj;LGng-term%effects must also be considered. These refer to the long-term

‘operation nd maintenance of the project and the social, economic, and

%-eriwronmehtai consecquences. Generally, however, FAA considers
predictiond of impacts beyond five years to be speculative.

TR S TN 2

‘Aay irreversible and irretrievable commitment of “resources in the
: : -:canstructlcz: improvements should be identified. Consideration of such
; 1 ‘isgues as fnaterials and expected energy consumption should be included.
' : :Depletion bf materials in short supply or significant irreversible changes in
‘natural of cultural resources should be discussed. in the current
:environmeht, this analysis could include discussion of indirect emissions of ;
zgreenhouée gases as a consequence of fossil fuel energy consumption.

B LT e A WU

Pablic Co?utroversy
. i
Virtually n:b airport development project today can be undertaken without
.. ‘sgme amdunt of controversy. Airport sponsors have long been required to
: : ;canduct pilbhc participation activities, including informational meetings and
' ' ‘public heanngs All such requirements still apply. Additionally, under the
., {FAA Ordef 5050.4A an action that normally would not be subject to detailed
,:ea;wronmejptal documentation, or would normally require only an EA, c¢an
E{bicome sbbject to public hearings and EIS requirements if the action is :
: “rﬁghly corjtrovermal on environmental grounds.” ;

PR WA SRR T 4 20 e W ey . e A

Tlus provisnon has had far-reaching conseguences. An action can be
c@nszdere{i “highly controversial” if opposed by any federal, state, or local
:agency, of by “a substantial number of persons affected by such actions.” If
ian action! involves relocation of homes or businesses and a dispute
1 - develops gregardlng the availability of adequate relocation housing, the
] ‘peoject chn also be defined as “highly controversial,” and trigger
- ' camprehehswe EIS requirements.
Cfne of the obvious consequences of a strict interpretation of these
: provisiond is that almost every airport planning or development action could
. be subjeci to EIS requirements if a small group of residents or others in the
: surroundlﬁg community become vocal opponents on the basis of noise
- : “impacts fdr example. The very fact that they are opposed and protesting

- may be efough to consider the project highly controversial. ¢
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An effective measure to minimize controversy or remedy the controversy
before it becomes ‘“highly controversial” is to establish an on-going
comprehensive citizen participation program and incorporate it into the early
phases of airport planning, prior to the point when EA or EIS requirements
could be invoked. Citizen participation should be continued through the
early phases of environmental review, including broad public exposure to
and review of baseline environmental inventories. Most controversy and
opposition is based on fear and uncertainty, resulting from a lack of
knowledge about the facts of the proposed action or the actual
environmental resources that may be affected. Once opponents become
knowledgeable, their opposition may become a simple difference of opinion.
Opposition may not entirely disappear, but the heightened and often
emotional public controversy surrounding the project may subside.

IMPACTS TO BE STUDIED IN ENVIRONMENTAL DOCUMENTS

Noise

Undoubtedly, the most pervasive and evident environmental impact caused
by an airport is the noise generated by the operation of aircraft, particularly
large jets.

In the preparation of an EiS, the need for an analysis of community
exposure to aircraft sound should be accepted as a feregone conclusion.
However, it is in the following situations that an analysis is mandatory:

*  Anevaluation of the location of a new airport.

A new runway construction evaluation.

A planned extension to or strengthening of an existing runway.

The introduction of jet aircraft into a facility for the first time.

The addition of a larger class of jet aircraft at a facility already
accommodating one class of jet aircraft.

Accommodation for frequent usage by special aircraft, such as
helicopters, in proximity to noise-sensitive areas.

In cases where the action is highly controversial because of
perceived potential for noise impacts,
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The f:rSt step in an analysis is to identify and develop detailed information

i on thei major source of noise. In general, these will consist of some
combinftion of:
i

e | Air carrier aircraft; the most significant are jet aircraft equipped with
! low bypass ratio engines

e | Military aircraft

« | General aviation aircraft, including both non-jets and jets
Once the sources have been identified, the next step is to select and apply
an analytic technique. Many noise analytic methodologies exist. The FAA
requires that the Day-Night Level (DNL) method be used in most cases and
that cantours of equal noise exposure be plotted. FAA Advisory Circular
150/50R0-1 describes the DNL metric. It is the 24-hour sound leve! in

* decibels, for the period from midnight to midnight, obtained after the addition

: of ten @ecibels to sound levels for the-periods between midnight and 7 a.m.

< It acc
+ aircrafiperformance, and time of day.
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nts for aircraft types, number of operations, flight track utilization,

: and b%ween 10 p.m. and midnight, local time, for the annual average day.

i
The aréalyses must be sufficient to determine if any existing planned noise-
sensitize areas of the airport property would be exposed to cumulative noise
levels ¢xceeding Ldn 65, by each alternative.
The exient of noise impact detected is a direct function of two factors:

‘s { The level of type of aircraft activity, and

o : The density of the population in areas exposed to high levels of
sound. _

In termk of impact, the two parameters which must be considered are:

1. | Annoyance — the extent to which sound interferes with the conduct
i of everyday life, and

2. i Physiclogical Impact — the extent to which any person is exposed to
i noise levels sufficiently elevated to cause bodily harm.

Alrportinoise compatibility planning, through the approved FAR Part 150
prografn, is acceptable for purposes of the noise analysis in the preparation
of envitonmental documents. Noise compatibility planning may therefore be
incorpdrated in environmental documents if it addresses the same

- conditions and time frames for development. Noise exposure maps and
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documentation may be submitted as an assessment of noise impacts under
this category, and noise compatibility programs tailored to reduce existing
incompatible situations and mitigate impact can be introduced under the
next category, Compatible Land Use.

Compatible Land Use

A fundamental reason that off-airport land use must be considered in airport
planning and airport environmental evaluations derives from two sources.
First, the passage of NEPA caused the area of concern to grow in size from
the airport property line to the area surrounding the airport and beyond.
Second, high levels of aircraft noise are not restricted to on-airport property.
Consideration of the use of iand in the vicinity of the airpont, is therefore
necessary, for it is the land use patterns that, in large measure, determine
the magnitude and significance of the airport’'s environmental impact.

The ultimate objective of off-airport land use planning is to achieve and
maintain mutually beneficial compatibility between the airport and its
environs. Inherent in this objective should be the assurance that the airport
can maintain or expand its size and level of operations to satisfy existing
and future aviation demands, and that persons who live, work, or own
property near the airport may enjoy a maximum amount of freedom from
noise or other adverse impacts of the airport. Egually important is the
protection of the public investment in a facility for which there may be no
feasible future replacement. Such planning is needed because there are
existing compatibility problems around nearly all airports. This represents a
serious confrontation between two important characteristics of urban
economics — the need for airports which meet regional and natural
international transportation needs, and the continuing demand for local
urban expansion, including residential and other sensitive uses.

Airport owners are finding essential expansion to be difficult and expensive,
or even impossible at any cost. New residential and noise-sensitive
development seems to surround the airport on all sides and is the source of
continual threat of lawsuits for noise damage. On the other hand, ordinary
citizens with lifetime investments in homes view the airport and its noisy
aircraft as a threat to both hearing and peace of mind. To them the airport
seems to be ever expanding, with more and bigger jets added every year.
These conflicts may be reduced and new ones substantially avoided
through the development and implementation of off-airport land use plans,
often involving the removal of homes in noise-sensitive areas and the
dedication of open space.

The 1977 FAA Advisory Circular 150/5050-6, “Airport-Land Use
Compatibility Planning” introduced new ideas in planning for the long-term
compatibility between airports and surrounding environs. It also set
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guideimesifor the development of noise control plans for airports nation-
witle. At imany airports, noise compatibility plans serve as a basis for
1nbrmattori to be inciuded in environmental documents. The use of the
findings and conclusions of such a study, where in effect at an airport, are
:;adceptabld as environmental documentation in environmental assessments,
.arid may ibe used as baseline conditions in the preparation of an
wmnronmahtal impact statement.

Tﬁe 5050.4A Environmental Handbook requires documentation of the
*sﬁonsors efforts to work with local land use agencies to develop
acdn'wprehemswe strategies to address issues of compatibility between
-aitports and surrounding areas. In order for the environmentat document to
‘ba accepted by the FAA, it must include assurance from the local plannsng
'commumtsi that the appropriate actions, including the adoption of zoning
laws, havg been taken (or will be taken). For instances where reguiatory
‘sélutions gre not feasible or viable, it may be necessary for the sponsor to
-address gﬂe issue through a program of acquisition of properties, as
-suggested above, acquisition of avigation easements, soundproofsng
:éplxbgrams ioperataonal curfews, and so on.

?Sﬁclal Imbacts

The acqu:@tlon of property to construct new airport facilities, to serve as a
+bgffer for noise protection, or for safety or other airport-related purposes,
-miy displace individual residents, business activities, and community
facilities. | As a result of such displacement there can be social,
: pgychologlcal, and economic changes both in the project area and in the
:cemmunities where people and businesses relocate.

éAfsessm%\t of the effects of displacement and relation are based on an
{inventory ¢f displacement and relocation resources which consist of:
e  Pbtential displacement areas.
: .
. _|r§1pact on the neighborhood and housing to which relocation is
likely.
]
. l\l:meers of individuals affected (i.e., in terms of age, income, etc.)
ahd businesses affected {i.e., type of business, number of
employees, etc.).

L. Ir;idication of ability to provide adequate relocation housing for the
- types of families to be displaced.

If relocation of businesses is involved, the provisions of the Uniform
Helocation Assistance and Real Property Acquisition Policies Act of 1970
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requires that the owner be offered assistance in finding a location and. re-
establishing the business. When displacement of persons is involved, a
public hearing is mandated, at which time information will be presented on a
relocation strategy in conformance with FAA Advisory Circular 150/51 00-1,
1, "Land Acquisition and Relocation Assistance under the Airport
Development Aid Program.”

Based on this information, informed judgments can be made with regard to
the ability of potential relocated groups to successfully adjust to change in
their living accommodations and community, and the potential effects on the
neighborhood to which families and businesses are moved.

The Environmental Justice Executive Order 12898, issued in 1994, now
requires that human health, social, and economic effects be considered in
light of possible disproportionate impact on minority, low income, and other
disadvantaged sectors of the community.

Induced Socioeconomic Impacts

Proposed actions which will change air passenger or cargo service at the
airport will affect the area's economic structure. These changes can be
measured by employment, household income, business activity, and
resource utilization, and are classified as primary effects (i.e., direct
expenditures for capital facility improvements and day-to-day operations);
secondary or “multiplier” effects (i.e., indirect expenditures made as a result
of primary purchases); and related or allied effects (i.e., business location
and production decisions predicated, in whole or in part, on the availability
of air cargo or air passenger service).

Choice of appropriate technique(s) to assess the impact of a change in air
cargo or air passenger service will depend upon the nature of the proposed
action that would increase or decrease airport activity, availability and/or
reliability of data base, available budget, personnel, and the theoretical and
practical limitations, of method.

Assessment techniques range from qualified judgment to mathematicaily
technical input-output analysis, but in any case should be logical and clear
not only to the analyst but also to public officials, airport operators,
businesses, and residents of the affected communities.

The assessment of economic impacts of airport activities on a region’s
economy should be treated at a level of detail appropriate to the method
and data sources available and to .its relative importance in the broader
context of the airport planning process and the scope of the environmental
document.
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Air Qudiity

;Many aé'port activities generate air pollution. Among these activities are:

1

|Aircraft operations

[ ]

e !Surface traffic; passengers, visitors, and employees
e iMaintenance and support activities

e iFuel handling

» :Construction

%Environénental assessment of air pollution is complicated by the fact that the

:regulatign of pollutants from stationary and ground mobile sources and

«aircraft s divided among various federal, state, and local agencies.

degradaion of air quality has received considerable attention in recent
Yyears. iTo understand these methods, it is important to know that the
‘engines|with which aircraft are equipped produce a variety of poliutants,
“The ameéunt of each in total and relative to one another is a function of the
type of bower plant which is being analyzed. Low and high bypass ratio
}’enginestroduce different poliutant signatures. Turbine engines of all types
&nd pistbn engines are much different in emission characteristics.

;‘Accuragly estimating the contribution which aircraft operations make to the

i

%I‘he maji:r pollutants produced by airports are:

}Darticulates
{Carbon monoxide
ydrocarbons
';:itrogen oxides
Bulphur dioxide

The amdunt of each pollutant produced by an aircraft engine varies with the
flight segment. For example, an aircraft waiting in a takeoff queus on the
ground with its engine at idle produces a different type and amount of
pollutionj per gallon of fuel bumed than it will once the engines reach full
Bpeed during the takeoff. In actuality, the amount of pollution produced

?gfwhen the engines are at idle is greater than when they are at speed, as

gircraft ergines are designed to operate most efficiently at speed.

fn an a" poliution analysis, the following operational modes should be
sxamined.

»  Taxiandidle
Takeoff
Climbout
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. Approach
. Landing

Emissions from fuel storage and handling activities, as well as ground
vehicles, including automotive vehicles and ground support equipment,
must also be examined.

Basically, two types of analytic techniques for describing the dispersion of
poliutants in the atmosphere are available: (1) box models, and
(2) atmospheric dispersion models.

Box models, which assume uniform dispersion of pollutants, are relatively
simple to apply. To use a box model, it is necessary to know only the
number of landing-takeoff cycles by each type of aircraft and the rate of
emission. Box models are appropriate only in non-controversial and non-
critical situations.

Dispersion modeling is both more accurate and more complex. Application
of this type of model requires an accurate simulation of actual airport
operations. The output is isopleths of pollutant concentration at varying
distances from the airport. Use of dispersion modeling is appropriate in
situations where the magnitude or significance of airport impact on air
quality is substantial.

The steps in air quality analysis, regardless of which analytic technique is
employed, are basically six in number:

1. Determine ambient air quality conditions for each poliutant
category.

Assess iocal meteorological conditions.

Determine type, number, and path of aircraft using the airport,
Calculate emissions from these aircraft.

Calculate the dispersion of pollutants in the atmosphere and their
concentration through application of either a box or dispersion

model.

Compare calculated concentrations with ambient conditions and
applicable air quality standards.

Two provisions under the 1990 Clean Air Act Amendments are relevant to
environmental analysis of air quality on airports. First, hazardous air
poliutants (HAPs), such as reactive organic gases emitted by on-road motor
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vihlcles imust be considered in existing inventories and forecasted

+ emission galculations, although in the absence of ambient standards, it is
! unlikely tHat an increase in HAP emissions would constitute a significant

impact. Second, federal agencies must make a determination of conformity

R e

: with the state implementation plan (SIP) under EPA and local/regional air

%Jahty ency review procedures (“General Conformlty Rule”), before
taking action on a proposed project. This can be done in conjunction with
the NEPA process or as “stand alone.”

An emissions inventory for the existing and forecasted airport conditions
rdust be ¢onducted when the activity forecast is (1) a commercial service

! dirport with more than 1.3 milion annual passengers and more than
¢ #80,000 gnnual operations forecasted, or (2) a general aviation airport with
: more thaﬁ 180,000 operations forecast annually.

!jhe FAA Environmental Handbook does not provide guidance for
- addressirig the air poliution impacts most often alleged by the public—e.g.

fuel dumping, soot, oil film, unbumed fue!, and contamination of swimming
gools, clgthing, cans, homes, etc. A standard FAA response would be
apphcabl for most prolects '

m all casés the 1982 Airport Act requires that Airport Improvement Program
gpplicatigns not be approved unless there is “reasonable assurance” that
the projact will be in compliance with applicable federal (and state) air

duality standards. Measures to minimize adverse air quality effects, -

iﬁcludingﬂthe conversion to clean-burning support vehicles, improved ground
power apd pre-conditioned air at terminal gates, and monitoring of air
pollution | during construction, must be incorporated into any airport
#nproverfient actions.

?Vater Qilalit'y
fmpacts fo water quality are of particular significance because of potential

ﬁnpactsri/o human health as well as aquatic ecosystems. If a proposed
olves changes to the storm or sanitary sewer system, water

supply, ér waste treatment facilities, among others, it is subject to the

B, e e s e e ok

tegulatlohs and permit requirements under the Federal Water Pollution
Control Act as amended by the Clean Water Act of 1977 and later
amend knts. A National Pollutant Discharge Elimination Systemn (NPDES)
permit i§ required under the Clean Water Act for discharge into or
disturbarice of waters of the United States. A water quality certification is
fequired; under the Airport Act for approval of any Airport Improvement
Prograrm application involving alrport location, a major runway extension, or
# runway location. If there is potential for contamination of an aquifer,
toordination with the EPA is required under the Safe Water Drinking Act, as
amended. Correspondence with the applicable federal and/or state agency

AR TR L T

ivsioieas
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under the Fish and Wildlife Coordination Act is necessary when a proposal
may affect water resources (i.e., wetlands, ground water, etc.).

The EPA on November 16, 1990, released new stormwater discharge
regulations which gave the aviation industry approximately one year to
comply with the rule’s complicated permit requirements. Airports, along with
municipalities and industrial facilities, were required to file for a NPDES
Permit, either in an individual application or group application form. The
complex regulation applied to all airports, not just those involved in winter
operations and de-icing activities. No airport was exempted, including those
that use municipal sewer and/or separate stormwater systems. As a result,
airports now implement Storm Water Pollution Prevention Programs
(SWPPP) that include a wide range of best management practices to
minimize contamination of receiving waters by stormwater runoff.

Parks, Opens Space, Public Lands (4(f) Lands)

Public lands, such as parks, wildlife refuges, and historic sites, constitute
significant amenities in a community’s environment. Under provisions
included in the Department of Transportation Act of 1966, 4(f) lands are
given special consideration to help protect them from negative impacts
which may occur from development. When airport actions will impact
designated 4(f) lands, first consideration must be given to determining it
there is any feasible and prudent alternative.to the action which would resuit
in no impact to 4(f) land. If none exists, and this is fully documented, all
impacts to 4(f) lands will be considered significant and require full
environmental disclosure. When use of or impact upon 4(f) lands is
unavoidable the spensor must provide mitigation measures which will
minimize these impacts. Mitigation measures can be extreme, to the point
of requiring replacement of in-kind lands.

Historic, Architectural, Archaeological, and Cultural Resources

Airport projects can have important effects on the built and natural physical
spaces and forms of an area, their relationships, their human use, and their
historic, aesthetic, cultural, and archaeological value. The relationship
between the physical elements or resources and the individuals who use
and enjoy them are the focus of this examination.

The preservation of historic, architectural, archaeological, and cultural
resources is particularly important to the character of the social
environment. Changes in land use from airport actions, such as an
expansion, may consequently disrupt the location of artifacts of cultural
resources which would have been an integral part of a community heritage.
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- Two lavs apply to this kind of impact. The first law is the National Historic
‘ Preser‘@ration Act of 1966, specifically Section 106, which established the
. Advisofy Council on Historic Preservation. The Advisory Council's most
- recent guidelines for the “Protection of Historic and Cultural Properties” was
- published in January 1979. Under this directive, properties that are
. designited under, or may be eligible for, inclusion in the National Register
- of Historic Places must be identified within the airport’s area of potential
- effect {APE). If properties are identified, detailed procedures are set forth in
' the 50B0.4A Environmental Handbook and in Section 106 to proceed with

. the as$essment of possible impacts.

The sdcond law is the Archaeoclogical and Historic Preservation Act of 1974,
which iprovides for the survey, recovery, and preservation of significant
scientific, historical, or archaeologica! data which may be destroyed or lost
due t? federal actions. If no information is available regarding the
circumstances for the site of the proposed action, and consultation with the
State Historic Preservation Officer and other expects resuits in identification
of no information, it may be assumed that there is no impact. if the above
cited feviews resuit in a recommendation for a professional survey of the
site, itimay be necessary to address the possibility of impacts further. Here
again,ithe Environmental Handbook details the process to be foliowed.

Biotid Communities/Endangered Species

Biotic kommunities comprise interrelated ecological elements and conditions
whichican be changed or impacted by an airport construction/modification
project. Several aspects of the flora and fauna of a community must be
analyzed for potential impact. Consideration of endangered and threatened
speciés is required for all proposals, pursuant to the Endangered Species
Act Amendments (ESA) of 1978, which involves consultation with the U.S.
Fish and Wildlife Service. If any waters of the U.S,, including navigable
water?, would be affected, the Fish and Wildlife Coordination Act applies,

also requiring consultation with the U.S. Fish and Wildlife Service, the U.S.
Army Corps of Engineers and state fish and game agencies.
¢

If a paoposal would impact only human-dominated areas such as previously
distur:t)ed airport property, or populated areas, it may be assumed that there
would be no significant impacts on the biotic community. In addition, if the
propdfsal would cause only a “minor alteration” to an existing habitat, such
as thé removal of a small percentage of a habitat (a few acres), then there

may Be an assumption of no significant impact.
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Wetlands, Floodplains, Coastal Zone, and Wild and Scenic Rivers
Wetland

By definition, wetlands are areas that support aquatic and vegetative life on
saturated or seasonally saturated soils. This generally includes land such
as swamps, marshes, and bogs, but can include tidal overflow areas,
estuarian areas, and shallow lakes and ponds. Wetlands are protected by
both the Clean Water Act, Section 404, and the Executive Order 11990.
The Order emphasizes the importance of wetlands to the natural
ecosystem, and provides that any action that will impact these lands by fully
disclosed for both immediate and long-term impacts. Any airport-related
actions that are identified to have impact on these areas must be first
avoided, then, if avoidance is not possible, the impact minimized, and only
after these options have been fully explored, compensated by replacement -
at an appropriate mitigation ratio (typically no less than 2:1). Mitigation
could include construction design controls as well as compensatory
mitigation.

Floodplains

The location of a 100-year floodplain can have significant effects upon the
design and expansion plans of an airport. As directed under Executive
Order 11988, federal agencies must take action to reduce the impacts of
floodplains on human safety, health, and welfare. The limits of the base
floodplain must be identified so that encroachment of airport facilities upon
these areas can be aveoided. Should the proposed action encroach within
the limits of a base floodplain, mitigation measures designed to minimize
long-term loss of available flood storage volume must be identified in the
environmental document.

Coastal Zone

Like all sensitive aquatic environments, coastal zone areas can be affected
by airport activity. The analysis of airport activity upon coastal zones is
typically performed under state and local coastal management programs.
Related procedures for determining federal consistency with locally approved
coastal zone management programs are contained in the National Oceanic
and Atmospheric Administration (NOAA) Regulations (15 CFR Part 830).

Wild and Scenic Rivers

The Department of the Interior (DOIl) is responsible for the National
Inventory of River Segments, which identifies rivers considered to be “wild"
and/or “scenic.” Certain actions at airports can adversely affect designated
rivers. When a river appears within the study area, it is necessary to include
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1
DOI documentation of the classification of the river. Even i a river does not
appear within the study area, it is advisable to state the location of the
nearast designated river to fully show the absence of impact.

Farmlands

Farmlands are increasingly seen as a resource to be protected and
mandged. The Farmiand Protection Policy Act (FPPA) authorizes the
Department of Agriculture (USDA) to develop criteria for identifying the
effects of federal programs on the conversion of farmlands to

nonagricultural uses. Federal agencies (in this case the FAA) are directed

to follow the guidelines and review procedures developed by the USDA
(1984) to identify and evaluate the adverse effects of proposed actions on
designated lands. Farmlands protected by the FPPA are either “prime
farmiands” that are not already committed to urban development or “unique
farmiands” that are lands of state of iocal importance. ldentification of lands
in question is made through the Natural Resource Conservation Service,
formérly the Soil Conservation Service. :

if fa&nlands that could be affected are identified, it is then necessary to
complete an SCS Forrh AD-1006 for their review and evaluation. The form
primarily scores the relative value of the site for preservation as farmlands.
If the total combined score is less than 160, no further action is necessary.

i above 160, there is some potential for impact. Altemative actions as ;'

the
indichtes a potential significant loss of farmlands, and every consideration
must be given to an alternative action to avoid the loss.

i
Eneggy Supply and Natural Resources
i
Enﬁfy considerations fall into two categories: those that relate to changed
de
resolirces for the movement of air and ground vehicles. Fuel consumption
is thé primary focus of the latter category.

]

Natyral resources, other than fuel, need to be examined only if the action

involves a need for unusual materiais or those in short supply.

For %most airport actions, changes in energy or other natural resource
congumption will not result in significant impacts. If the environmental @
assdssment identifies situations where the actions create demands which §
excged supplies, additional study will be required in an environmental §
impact statement.  Although not yet required in NEPA documents,
emigsions of CO, and other greenhouse gases can be calculated as an §

indirect impact of consumption of energy from fossil fuel sources.

mitigation measures must be considered. If the score is greater than 200, ,.
%egree of impact necessitates additional study. The high score ;

nd for stationary facilities, and those that involve the power or energy |
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Light Emissions

Airport lighting, necessary for safe operation, can be annoying for some
people, for example residents on hillsides within the airport viewshed. When
proposed actions include the establishment of a new lighting system or the
addition to an existing system, the environmental document must show the
type of light source, location and size of the additions, the nature of the
system (steady, flashing, color range, etc.) and method of installation (ground
mount, pole mount, etc.) and possible mitigation measures 1o lessen
annoyance (shielding or angular adjustments).

Only on rare occasions, for instance, when lighting directly impacts a nearby
residential community, will the impact of light emissions be considered
sufficient to warrant special study.

Solid Waste

Airport actions which relate to airfield development (runways, taxiways, etc.)
will not normally include any direct relationship to solid waste collection,
control or disposal. Terminal area, aircraft themselves, and landside
improvements, on the other hand, typically involve generation of large
amounts of solid waste. The primary consideration is whether the proposed
actions will generate a type or volume of solid waste which is appreciably
different than would be the case without the action. Consultation with local
officials will result in an evaluation of these issues and an appraisal of the
situation. Early coordination between the responsible agency and the
airport sponsor can usually build mitigation measures into the planning
process, necessitating a brief but accurate review of the process in
environmental reports.

Construction Impacts

Short-term environmental consequences o be associated with the
construction process need to be fully disclosed, since construction may
occur over a substantial period of months or even years. These include
noise associated with equipment on site, noise and dust from delivery of
materials, truck traffic and haul routes, disposal of spoils, air pollution from
dust and burning debris, and water pollution from erosion.

Federal, state, and local regulations must be identified as they relate to
construction impacts and procedures for conformance described.

Other Impacis

It is worth noting that several topics that may be of concemn to the local
public — and in fact may be required under state environmental review of
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: airport ‘)rojects -~ are not found in the 5050.4A Environmental Handbook.
' This is due in part to the 1985 date of issuance: topics not considered to be
‘relevant at that time have taken on importance in intervening years. It is
rdue algo to NEPA guidance and FAA's implementation policies. For
. examp'li;I hazardous materials and wastes are not mentioned in the

+ Enviro

ental Handbook, and yet airports handle a variety of materials and

: i wastes klassified as hazardous; they also are responsible for remediation of
¢ . hazardgus waste sites. Ground traffic and transportation are notably absent
© * from cdnsideration, yet perceived in many locations as having impacts of
! great significance. Geologic and seismic conditions are not considered,

T G

althou ) they have considerable bearing on the siting and design of public
facilities such as airports. Air Safety, an issue raised frequently by the

: public ih environmental review of airport expansion plans, is absent from the
Handbéok virtue of FAA policy. Public services and utilities are considered
* only petipherally under the topic of induced socioeconomic impacts. A topic
‘ that cah raise interagency conflicts is that of bird strike hazard, especially

Sl

¢ with FA

where wetlands may be impacted by airport projects: in this instance,
compegsatory mitigation expected by fish and wildlife agencies may conflict

safaety policies. Some of these categories may be addressed in

¢ the forthcoming Order 5050.4B Handbook.

&)

: The virious pieces of legislation and sets of regulations previously listed,

i

SUPPLEMENTAL REQUIREMENTS OF ENVIRONMENTAL
DOCU3 ENTATION

: .
Beyond the preparation of environmental documentation, there are other
procedbral requirements. These concem:

¢ | Public participation and conduct of public hearings
s ! Relocation and land acquisition policy and procedures
» : Airand water quality certification

Public{Participation

;. taken logether, direct that airport sponsors and planners seek out and

© consid

r the views of interested parties in the planning process. Interested

. parties| in addition to individuals directly affected by a proposed project,
i includq federal, state, and local agencies, and the public at large.

: The idéa that there should be community participation in airport, planning is
: understood and accepted as appropriate and important. Thus, the key
: questidns are: What form should a program take? and, How should it be
¢ implemented?
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Having been through an extensive leamning experience in airport planning in
the past decade or more, responsible planners and government officials are
now coming to the conclusion that there is no one technically correct
solution to airport problems. More than this, they are saying that the only
acceptable answers are those derived politically ~ that is, only those that
result from open bargaining among contesting interested parties.

There is a wide range of possibilities concerning exactly how far this line of
thinking can or should be extended in airport planning. Involvement of
citizen groups may be a means of legitimizing what techniques airports
know best and have been doing all along. In other words, citizen
participation may be a way of “laundering” plans that might otherwise
appear to be soiled. On the other hand, by opening the planning process to
open discussion, something useful may be contributed. An open planning
process may even lead to the “right answer,” that could become the
implemented plan.

Recent experience with other transportation exercises suggests that the
more open the study process, the more likely it is that the final plan will be
implemented.

The range of potential participants can be classified into four broad groups
according to their primary concemns. These are:

The responsible agencies
The aviation community

1.
2.
3. Individuals directly impacted by a project
4. The broader community

How is community participation in the airport planning process
implemented? The answer is to be found in the formulation and
implementation of a program by the sponsor and the sponsor’s consultant
that generates a dialogue with interested parties.

Four fundamental types of interactions are:

1. Notification — the public announcement of the intention to undertake
an action.

Consultation — the process of formal exchanges between the
sponsoring agency and the public for the purpose of gathering
comments, collecting data, and enlisting support for a project.

Discussion — implies informal exchanges between the sponsoring
agency and interested parties (not required, but desirable).
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4. Pﬁbhc hearing — a formal occasion at which time lnterested parties

have an opportunity to express their opinions on the project, and do
sé on the record that will accompany an environmental assessment
t}'i;rough the review and approval process.

Public Hf@ring

* Ah airp0r§ sponsor must afford the opportunity for a public hearing to
- cbnsider the economic, social, and environmental effects of a planned
- attion antd its consistency with the goals and objectives of the urban

planning that has been carried out by the community.

- Although ihe environmental acts and regulations are best served through
: the use df public discussions as a means of community participation in
* planning fhe project, these methods, as discussed earlier, are not legally
mandateq A public hearing is specifically required.

. The way Qn which the public hearing is conducted will have a great deal to
" dio with whether it is a success, a disaster, or somewhere in between. if the

public hedring does tum out to be a disaster, it will be one which retums to

haunt thg sponsor again and again, as a transcript of the hearing must

accompahy the environmental assessment throughout the review and

a:proval rocess. Two things need to be done to avoid disaster:

1. I-!eanng procedures should be well planned so as to encourage
constructive commentary and criticism rather than emotional
dutbursts

- 2. 'ﬂhe surprise element should be removed from the plan through a
?S:mmunrty participation program whlch runs the life of the planning
elf :

Helocatl?n and Land Acquisition

i
: The priiipai legal mandate that concems this issue is the tniform
: Relocati
(PL 91 BiS) Public Law 91-646 speCIfles that in federally assisted projects

Assistance and Real Property Acqu:smon Policies Act of 1970

requmngiland acquisition resulting in displacement, the public agency shall
prowde ;

iﬂovmg and related expenses

l?ieplacement housing for homeowners, if required
Replacement housing for tenants

Relocation assistance advisory services

Provision of housing
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In addition, public agencies receiving federal financial assistance for a
project involving land acquisition must conform with the following policies:

U In situations that require land acquisition, every effort must be
made to acquire property by negotiation.

The public agency shall reimburse the owner for all associated
expenses in the property transfer transaction.

Air and Water Quality Certification

Is certification of air and water quality required? The answer is yes, if the
project involves: :

1.  Airport location
2. Construction of a new runway
3. An extension to an existing runway

¥ certification is required, documentation must be prepared showing how
the project complies with applicable standards.




Appendix A

Common Problems with Environmental Impact Statements

Over the years since the passage of the National Environmental Policy Act,
environmental impact documentation has been prepared for a wide variety of
airport and other types of projects. Many of these efforts have been subject to
criticism for shortcomings of various kinds. Among the most common are:

Lack of Objectivity — Discussion fails to fully disclose both adverse and
beneficial aspects of the proposed action.

Incomplete Statements — Not all of the possible impacts have been
addressed.

Unsupported Staterments — Factual documentation to support all
generalities and conclusions is absent.

Misleading Statements — Use of ambiguous and misleading language
such as: “There will be no apparent significant impact.”

- However, the commentary on environmental documentation has not always been
critical. Thorough documentation, clearly presented, will insure that planning and
decision reflect environmental values; undesirable environmental impacts are
minimized; and environmental quality is restored or enhanced to the fullest extent
practicable.

Regardless of one’s perscnal opinion regarding the usefulness of environmental
assessment, the facts are that no major action can be taken without thorough
documentation of social and environmental consequences of a project.
Requirements can be cumbersome and time-consuming, but if comprehensive
analysis is initiated early, project delays shouid be avoided. Perhaps most
important, controversy founded on lack of information or misinformation can be
avoided from the outset, resulting in more orderly and much less traumatic
project development.

For those attempting to prepare joint documents in which the requirements of
NEPA and the FAA are to be conjoined with the requirements of state
environmental review, for example, California Environmental Quality Act (CEQA),
three precautions are advised. it has been found that, although the joining of the
two processes is encouraged by both statutes, FAA has developed a number of
idiosyncratic procedures and content requirements that suggest that the FAA
document terminology and format must take precedence over the state format,
must be clearly recognizable to FAA reviewers, and must not include issues of

131




T T

T

L1
ik

i

o g e b+ o e s g et

LU N W

i
|

AR Ttk AMRNTLET T

e Bl

R . s

e sy B R R AN RO el R R i o AR

WAL AT s T

H

state-only ¢oncermn except through prior agreement with FAA at local, regional,
antl headquarter levels. What may be acceptable at one level may not be
ecgeptable; at another. The second precaution follows the first: coordination
between the joint lead agencies must be pursued both cooperatively and
persistently, to ensure that FAA reviewers are in agreement on scope and
contents ofithe document. The third precaution foliows the second: the schedule
must follow the time-scale of the FAA, with limited attempt to shorten the path.
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Appendix B

Categorical Exclusions: Airport Actions That Do Not
Normally Require Environmental Documentation

Runway, taxiway, apron, or loading ramp construction or repair work
including extension, strengthening, reconstruction, resurfacing, marking,
grooving, fillets and jet blast facilities, except where such action wili create
environmental impacts off airport property.

Instaliation or upgrading of airfield lighting systems, including runway end
identification lights, visual approach aids, beacons, and electrical distribution
systems.

Installation of miscellaneous items including segmented circles, wind or
landing direction indicators or measuring devices, or fencing.

Construction or expansion of passenger handling facilities.

Construction or repair of entrance and service roadway within airport
property.

Grading removal of obstructions on airport property and erosion control
actions with no off-airpert impacts.

Landscaping generally, and landscaping or construction of physical barriers
to diminish impact of airport blast and noise. .

Projects to carry out noise compatibility programs.

Land acquisition associated with any of the above items.
Federal release of airport lands (see par. 31, 5050.4A).
Removal of a displaced threshold.

Acquisition of an existing privately owned airport, as long as acquisition only
involves change of ownership.

Acquisition of security equipment required by rule or regulation for the safety
or security or personnel and property on the airport (14 CFR Part 107),
safety equipment required by rule of regulation for certification of an airport
(14 CFR Part 139), or snow removal equipment.
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Issuanceiof airport piannmg grants.

N - S

: Airport Irimprovement Program actions that are tentative and conditional and
. ¢learly taken as a preliminary action to establish a sponsor’s eligibility under
- the Proglam.

} Retiremdint of the principal of bond or other indebtedness for terminal
f:leveloprﬁent.

- H

‘issuancé of airport policy and planning documents including the National
Plan or ?ntegrated Airports (NPIAS), Airport Improvement Program (AIP)
priority isystem, and advisory circulars on planning, design, and
t:leveloprhent programs not intended for direct implementation or that are
issued by the FAA as administrative and technical guidance to the public.

issuanc% of cerhflcates and related actions under AIP (14 CFR Part 139).

issuanci of grants for preparation of noise exposure maps and noise
icompatlﬁmty programs per Sections 103(a) and 104(a) of the Aviation
Safety fnd Noise Abatement Act of 1979 and 14 CFR Part 150
determirfation on noise exposure maps and approval of noise compatibility

programe.

‘§Airspacé determinations (see par. 25, 5050.4A, Advisory Actions).

1

Sduri:e: FAA prder 5050.4A.
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Appendix C

Actions Normally Requiring an Environmental Impact Statement

First-time airport layout plan approval or airport location approval for a
commercial service airport located in a standard metropolitan statistical
area.

Federal financial participation in, or airport layout plan approval of, a new
runway capable of handiing air carrier aircraft at a commercial service
airport in a standard metropolitan statistical area.

Even though these actions normally require an environmental impact statement, the preparation of
the environmental impact statement will usually be preceded by an environmental assessment. If the
environmental assessment demonstrates that there are no significant impacts, the action shall be
processed as a finding of no significant impact instead of an environmental impact statement.

Source: FAA Order 5050.4A.




Appendix D

Actlons Normally Requiring and Environmental Assessment

» - Federal financial participation in, or airport layout plan approval of, the
- ; following categories of actions shall be subject to the analysis of an
: 1 envirohmental assessment and subsequent decision as to whether to
¢ { prepate an environmental impact statement or a finding of no significant
impact.
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—  Airport location.
—  New runway. :
- Major runway extension. ¢
—  Runway strengthening which would result in a 1.5 Ldn or greater
iacrease in noise over any noise-sensitive area located within the
Ldn contour.
- ronstruction or relocation of entrance or service road connections to
i S Aublic roads which adversely affect the capacity of such public roads.
- —  Nlajor new construction or expansion of passenger handling or parking
i facilities with fedetal funding.
—  land acquisition associated with all the above items plus any land
dcquisition which results in relocation of residential units when there is
. D avidence of insufficient comparable replacement dwellings, major
SR disruption or business activities, or acquisition that involves land
5 : cdovered under Section 4(f) of the DOT Act (recodified 49 USC
gubtitle 1, Section 303, January 12, 1983).
B tstablishment or relocation of an instrument landing system, or an
o dpproach lighting system.
. = An airport development action that falls within the scope of paragraph
34, or that involves any of the following:

LT R ST

T T AR B B A A

AR L AR S D S

P . Effect on property included in or eligible for inclusion in the National
L :  Register of Historic Places or other property of state or local
: P i historical architectural, archaeological, or cultural significance.

¢. Land acquisition for conversion of farmland, scoring over 160 on
;. Form AD-10086, protected under the Farmland Protection Policy
,  Act (FPPA) to nonagricultural use through federal financial
:  assistance or through conveyance of government land.

d. Wetlands, coastal zones, or floodplains.

4. Endangered or threatened species.

’ d Use of Section 4(f) land.

= . FAA riequests for conveyance of government land for airport purposes under .
. - Sectian 516 of the 1982 Airport Act unless the proposed use of the landisa &
categorical exclusion (see Appendix B). .

Source: FAA Order 5050.4A.
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Appendix E
Extraordinary Circumstances: Conditions Under Which

Actions That Are Normally Categorically Excluded
May Require Environmental Review

An action that is likely to have an effect on properties protected under
Section 106 of the Historic Preservation Act of 1866.

Use of Section 4(f) lands.

Acquisition and conversion of farmland scoring over 160 on Form AD-1006
and protected under the FPPA to nonagricultural use through federal
financial assistance or through conveyance of government land.

An action that is likely to be highly controversial on environmental grounds.
A proposed federal action is considered highly controversial when the action
is opposed on envircnmental grounds by a federal, state, or local
govemnment agency or by a substantial number of the personnel affected by
such action.

An action that is likely to have a significant impact on natural, ecological,
cultural, adeqguate relocation housing.

An action that is likely to cause substantial division or disruption of an
established community, or disrupt orderly, planned development, or is likely
not to be reasonably consistent with plans or goals that have been adopted
by the community. )

An action that will cause a significant increase in surface traffic congestion.

An action that is likely to significantly impact noise on air quality or violate
local, state, or federal standards for air quality.

An action that is likely to have a significant impact on water quality or
contaminate a public water supply system.

Actions found to be inconsistent with any federal, state, .or local law or
administrative determination relating to the environment.
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Appendix F

; A New Way of Doing EIS’s

Options availabie to an airport sponsor when preparing an EIS under CEQ

‘Ragulation: 1506.5(c} are as follows. Either the EIS is prepared directly by the

{ead agendy, with the sponsor providing environmental information or the EIS is
‘prepared by a contractor selected by the lead agency.

‘In:the Tolédo EIS, the court found that the FAA violated CEQ regulations by

fafling to sélect a contractor, FAA's argument that the agency had prepared the
‘E¥S was fejected. FAA's actions had included: (1) guidance of work, (2)
indepsndeht review, and (3) editing.

R ! :

The courtiindicated that FAA’s involvement was mostly commenting on and

“adtive editing, not preparation “to put into written form.” Further, the court noted
- that concurring in an airport sponsor” selection of an EIS contractor is not the
“same as sglecting one independently.
. 3

"The court idid decline to invalidate the EIS solely on the grounds of contractor

s@lection. i It was found that this error did not compromise the objectivity and

“integrity df the NEPA process. FAA was ordered, however,  to have the

cantractor;execute a disclosure statement, if it could not then promptly decide

“what mea#ures to take in response.

Tﬁe u.s. } Justice Department now considers contractor selection to be a
: significantilitigation concern. FAA has been urged by Justice to modify its current
p!actlces tb conform to the letter of the CEQ regulations._

Draft pol:dy now under consideration, therefore holds in cases where airport
: adtions regmre preparation of an EIS that the FAA wili either prepare the EIS or
‘the FAA \nﬁ!l select a contractor to do so.
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NOTES
AIRPORT FINANCE
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AIRPORT SYSTEMS PLANNING AND DESIGN
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Leigh Fisher Associates
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i SECTION 1—AIRPORT FINANCING
3 3 i E
1 ¢ A. BOURCES OF AIRPORT CAPITAL
i : 1, Federal éovernment grants-in-aid—Airport Improvement Program (AIP)
s a FAA heauthorization Act of 1996 (expires Septernber 30, 1998) *‘
" b. AP ﬁmding levels have {until recently) declined (see graph)
c. Currént AIP fund distribution
= - $ntitlements
o ¢ Primary airports (see formula below) ;
. § i | State General Aviation Allocation (18.5%)
s : : | Cargo {2.5%)
: I Alaska
biscretionary :
Minimum $148 million plus annua! LO! commitment ‘
Noise {31% of discretionary)
Military Airport Program (4% of discretionary) :
Returned entitlements
Small Airport Fund 5
Nonhub airports : i
Noncommercial service y
Small hubs 3 :‘
. ?’assenger entittement formula—to calculate FY 1998 entitlement, use calendar year
- 1996 enplanements as follows: :
g 1 Enplaned Entittlement funds - :
‘. | passengers per passenger '
: ‘ | 0- 50,000 $7.80
; ‘ ' 51-100,000 5.20°
101-500,000 2.60 : |
{501,000+ 0.50 _ :
¢« .« Minimum entilement = $500,000
_; Co g
' . ;Sargo entitiements
%— Airports with an aggregate landed weight in excess of 100,000,000 pounds or :
i those primarily served by cargo aircraft E
:é— Allocated among airports on the basis of total annual landed weight ]
*-— No single airport can get more than $4 million per year _ j
:
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s : M b
: d. AP pérticipation rates
: . Noiise compatibility projects
f' i - arge hubs 80% :
: Al other 80 s
- Other projects
i : Large hubs 75 §
T Ali other 90
- e Lettenis of intent (LOIs)
', . P&\ L Ot allows an airport to proceed with a high priority capacity enhancement
. ; : pioject using non-federal funds, and be reimbursed with federal grants on dates
b o specified in the LOL. :
‘i . 1§1e FAA placed a moratorium on LOls in 1994 (but maintained full funding for "
‘ E q;astlng LOls)
1 ;z’ + The moratorium was lifted in 1997—two new LOls (Midway, Seattle)
- & .« RAALO! policy
; : + Limited to “airside capacity projects and supporting development directly related i
|- ‘ to the airside projects”
! + Evaluated on the basis of ;
; ) 3 (1) National air transportation system benefits
‘_ } i i (2) Project benefit (e.g., aircraft delay savings) and cost
l : - . (3) Non-federal financial commitment :
fﬂ k 3— Each airport seeking an LO! competes with airports of similar size ;
; * 2- A benefit-cost analysis is required for any LOI funded capacity-related project T
P 3 ‘ + Best candidates are new airports and new runways or major runway extensions at
' ] g © cities where the primary airport exceeds o is expected to exceed 20,000 hours of
i i annual air carrier delay :
[ Disc&etionary AIP grant policy
-, ! ;

» Prioritization of projects
}— Safety and security

I~ Preserve existing airport infrastructure :

%— Bring airports into compliance with standards (including noise mitigation)

i Upgrades to service and increases in airport system capacity
. iFAA requires the airport sponsor to perform a benefit-cost analysis for capacity
‘projects with a requested discretionary grant of $5 million or more ¥
« FAA Reauthorization Act new criteria
-~ State’s support for project \\
; — Anticipated passenger growth (20% in past year) E’_
P I ~ For reliever airports, diverted operations and cost savings ;Eé
g ms@j'mgoo . 142 i
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g. Airport Capital Improvement Plan {(ACIP) National Priority System
* An ACIP is complied annually by the FAA
» FAAapplies numerical ratings to list projects in order of priority

+  This listing (plus cther factors such as overall AIP funding authorization and
passenger enplanement levels) determine grant awards for a given airport.

h. State Block Grant Program (8 in FY 1997 and 9 in FY 1998)
i. National Civil Aviation Review Commission (final report issued December 1937)

* Reviewed existing and innovative funding mechanisms
« Assessed FAA's and aviation/airport funding and safety needs through 2002

* Found that the FAA “lacks the organizational, management, and financial
wherewithal to keep pace with the dynamic aviation community”

* Recommended FAA funding and management improvements, including a2 minimum
AlP grant program of $2 billion per year for the next 5 years

2. Airport debt

a. General Obligation Bonds

Secured by a pledge of the full faith, credit, and taxing power of the political jurisdiction

+ Tax-supported (debt service paid through tax levies)
+  Self-sustaining (debt service paid from airport revenues)

b. Revenue Bonds (General Purpose Revenue Bonds)

Secured by a pledge of the “net revenues” (total revenues—M&0O expenses) of the
airport or the aiport system

¢. Double-Barrel Bonds

- Secured by both a pledge of airport revenues and the full faith, credit, and taxing power
of the jurisdiction

d. Commercial paper
e. Bankloans

f. Special Facility Bonds {Special Purpose Revenue Bonds)

Secured by a pledge of the revenues derived from net lease with tenant of facility

PAS/TAWS00 1 4 3




8. Passener facility charges (PFCs)
: i ; 7

- f ;.i ~a. $18billion approved through March 1998

b. Pa}ias-you—go

{ ; c. Levkraged—support debt

* Stand alone PFC financing

T * |Double barrel PFC bonds

P i~ PFC-backed bonds primary pledge to back bonds is from PFC revenues
E P '~ PFC-enhanced bonds i ]
‘ i . Tax exempt commercial paper {TXCP) and other short-term borromng |
,z g . 4Prrvately placed bank lines of credit (“revolvers”) 4

b -

P P d Project eligibility (under 1990 Act) i

$ * iPreserve or enhance capacity, safety, or security

3, . :féReduce noise or mitigate noise impacts

* ‘Enhance competition

i e ijéct eligibility (under regulations and AIP reauthorizations) 1

. i Pod * AIP eligible airport development (including land acquisition) g

; g ’ b » -Airport planning

% 3 i ! . Terminal facilities

f g ~ Includes gates, baggage area, ticketing areas, security devices, holding areas, ;

i £ waiting areas, associated corridors

; s r Excludes concession areas, restaurants, public and employee parking, rental car ;

: g facilities ;

. ?sloise compatibility planning ‘

. Q‘Joise conipatibility measures to reduce or mitigate noise E*

» ?\DA compliance and federal mandates ;

Lo i

[ A Maximum PFC lavel s $3; airports pushing for increase to 35 :

E i e

* & State/lodal governments (grants and loans) f

& Intema!li generated cash flow (retained earnings), including investment income

- & Public investment

7. Privatiz#ion

s C PAS/TAWSD 144 - :
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B. AIRPORT PRIVATIZATION
1. Airport privatization is an increasingly important trend outside the United States.
a. The private sector has proven that airport enterprises have a value

*  United Kingdom

* Australia/New Zealand
¢  South Africa

« Continental Europe

s South America

2. Airports in the U.S. are already privatized in many ways

Parking management contracts

Terminal concessions

Third party cargo development

Contract services

Passenger handling and aircraft servicing

L ] - L] -* L ]

3. Impediments to sale or long-term lease of airport assets

* Financial advantages enjoyed by public airport sponsors
— AIP grant assurances (“defederalizing”)

— Revenue diversion prohibition

— Loss of tax-exempt status

Airline agreemenits

Bond financing documents

Collective bargaining agreements

Limited universe of qualified bidders

Implementation risk

Limited experience in private sector management of a whole airport facility in the
U.S. except at relatively small airports

*  Anti-trust implications under private ownership

» * 9 ¥

4. FAA privatization pilot program
a. Lease of 1 large hub, 3 medium and small hubs, and 1 general aviation airport
b. General aviation airport can also be sold
c. B65% of airlines serving must agree
d. Airports can receive AlP grants and collect PFCs

e. The sponsors of Stewart International Airport (New York) and Brown Field {(San Diego)
are the first two applicants under the pilot program

5. Case Studies

a. BAA experience in United Kingdom is not directly transferable to U.S.
* Basis of BAA's success is retail revenue enhancement
*  More than 80% of BAA system passenger traffic is international
* High import duties on luxury goods and high value-added tax structure in European
Union

PAS/TAWS0D I 4 5
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b. Toronto Trillium Terminal {Build/Operate/Transfer Approach)

Transport Canada committed to divestiture of major airports to local authorities while
facing major, urgent need for terminal capacity in Toronto

Transport Canada determined private sector could respond fastest, issued RFP for
developers

After lengthy negotiations, Airport Development Corporation (ADC) selected.
Lockheed was designated operator with 27% of shares

Project completed in 1991, including 1.2 million sq ft, 29 gates, hotel, garage, office
building at cost of CS550 million

Transport Canada received $30 million at opening and 3% of gross, increasing to
6% in later years

New airport authority bought out private interests

c. Indianapolis International Airport (Management Contract Approach)

L ]

Indianapolis Airport Authority (IAA) issued RFP in 1994 for management contract;
5 proposers

Although IAA had strong financial performance and outstanding economic
development record, 1AA chose to negotiate with BAA and Lockheed

BAA selected on basis of guaranteed savings of $32 million over 10 years: total
savings estimated by BAA of $105 million

IAA retains control of alt capital development/investment

Airlines are beneficiary under residual lease agreement

d. Newark “Tactical Privatization”

Conclusions

— Outright sale/long-term lease preciuded by federal grant assurances and master
lease with City of Newark

— High and potentially unacceptable level of implementation risk

— Labor union agreements and the airline master lease restrict the benefits of an
overall airport management contract

— Opportunities to implement cost savings through “tactical” privatization of selected
airport functions and internal changes

Key elements of Newark program

— Private developer concession revenue enhancement programs

— Private developer cargo facility program

- Outsourcing selected maintenance tasks
Raticnalize staffing ) '

More efficient use of police resources

Reductions in Authority-wide administrative overhead

Greater use of private contractors/consultants for design and management of

capital projects

— Annual savings of between $13-16 million -

I

e. JFK International Arrivals Building (1AB)

PAS/TAWS00

Port Autherity solicitation for design, construction, and operation
Joint venture of LCOR/Schiphol/Lehman Brothers selected
$334 million special facility bond financing in April 1897

1.4 million square feet, 16 contact gates, and 12 hardstands
Unique retail concept
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f. Stéwart International Airport
: : * ! Located about 60 miles north of New York City
+ ; Owned by the State of New York, and handles about 400,000 enplaned passengers -
i i peryear
- o « | The State wanted to attract private initiative and capltal to the development of the
e . Airport :

, oo * | Issued an RFP for private developers in mid-1997, and submitted a preliminary }

o application to the FAA under the airpont privatization pilot program

§ Pt * | Several private development teams submitted proposals

g ) » { In April 1998, announced that National Express plc is the “preferred bidder”.

S ; National Express bid $35 million plus a share of Airport revenues for a 99-year lease

: for the Airport.

: g. Hai'nsburg International Airport

; = = | Previously owned and operated by the Commonwealth of Pennsylvania

* : Transferred to a local authority (Susquehanna Area Regional Airport Authority) in

1o January 1998

i s » ; SARAA hired BAA to operate the Airpont, for a 10-year term

H + | BAA will be paid a management fee ($500,000/year fixed-fee; an incentive fee for

i i ! cost reduction; 20% of cost savings beginning in the 4th year)

: ¥ : * i Performance penalty—after 4 years, failure to reach specified cost reductions can

§ o i reduce fixed fee by the percentage BAA misses the target

! T * | SARAA retains responsibility for police, management staff, airline agreements, airline :

i rates and charges, marketing, capital expenditures, long-range planning, and ;
environmental policy. 3

i : ]
;
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SECTION 2—AIRPORT PRICING

D. OVERVIEW OF AIRPORT RATES AND CHARGES CONCEPTS
1. Cost Center Structure/Cost Accounting Procedures
a. Typical primary (revenue-producing) cost centers

»  Terminal Building

*  Aiffield

*  Parking/Ground Transportation

+  Other Building and Ground Areas

Typical secandary (indirect) cost centers

Administration
Aircraft rescue and fire fighting
Security
Roadways
+ General mainienance

+  Utility systems

2. Definition of Airpprt Costs

a. Operation and maintenance expenses (direct and indirect)

b. Equipment and capital outlays

c. Debt service and debt service coverage (“as specified in financing agreement or
covenants”)

Reserves for emergencies and unanticipated operation and maintenance expenses
Amortization of investment in depreciable assets {net of grants and PFCs)
Environmeantal remediation costs

Bad debt expense

Assessments, settlements, and judgments {net of insurance proceeds)

Other negotiated funding amounts
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Hecbver fully allocated operation and capital costs of facilities occupied or used (pay
for what you use)

Terrélinal rentals
Terminal cost
i+ Usable (rentable} space
'= Average rental rate
Lané:ling fees

¢ Airfield costs
. + Total landed weight of all aircraft
:= Landing fee rate

Airpbrt sponsor assumes financial risk that nonairline revenues will cover the costs of
noniriine facilities and retains for its discretionary use the profits derived from such
nonhirine activities

Fie_sidud (single cash register)

Re s)er residual amount required to keep airport or cost center whole, after
idedtifying all costs and allowing credit for all nonairline revenues

Teni'tina! rents {cost center residual)

Terminal costs

{ — Nonairline terminal building revenues (rentals and concession fees)
| = Airline revenue required

i + Airline rented space

} = Required average rental rate

Lariding fees (cost center residual)

i Airfield costs
— Nonairline airfield revenues
. i = Airine revenue required
+ Aidine ianded weight
= Landing fee rate

La

-

[ding fees (airport residual or airport system residual)

Total airport (system) costs
- Revenue from all sources other than airtine rates and charges
— Airline terminal space rentals
i = Airine landing fee required
1 < Airine landed weight
= Required airline landing fee rate

Thé financial risk is transferred to the airlines in return for negotiated limits on the
ambunt of profit to be retained by the airport sponsor
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Table 1

SAMPLE CALCULATION OF TERMINAL BUILDING RENTAL RATES
UNDER ALTERNATIVE RATE METHODOLOGIES

Commercial Cost center
Compensatory  compensatory residual

Terrninal Building Costs $4,600,000 $4,600,000 $4,600,000

Total usable space 200,000
Total rentable space 100,000

Average rate per square foot $23.00 $46.00

Airline rented space 75.000 75,000
Airline rental revenue $1,725,000 $3,450,000

Nonairline terminal revenue (2,800.000)
Net airline rental required $1,800,000

Airine rented space 75,000

Effective average rate per square foot $24.00

PAS/TAWS00
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Liniing area q;osts
Total airport cdsts

Nongirline lancjing area revenues
Total airport ndnairline revenues
!

A"irliife rental réwnue (assuming
qbn'pensatory?nethod)

Net ¢ost !

Total landed weight

Airline landed tveight

Landing fee raie (per 1,000 pounds)
Airline landed @veight (1,000 pounds)

Airline landing¥ee revenue
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Table 2

SAMPLE CALCULATION OF LANDING FEE RATES
UNDER ALTERNATIVE RATE METHODOLOGIES

Cost center
Compensatory residual

Airport
residual

$2,500,000 $2,500,000

(200,000)

$2,300,000
3,600,000

700
$0.69 30.85

2,700,000 2.700.000

$1,875,000 $2,300.000

$8,000,000

(4,800,000)

{1.725.000)
$1,475,000

2,700,000
$0.55

2,700,000

$1.475,000
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4. Generating discretionary funds
a. Funding debt service coverage (DFW, ATL, ORL)
b. Segregating cost centers (ORD, PHL, CHS)
Funding negotiated discretionary accounts (ORL, PIT)
. Sharing nonairline revenues (SFO, IND)
Sharing profits from terminal concessions (RNO, ABQ)
Sharing airport profits (SAT, DSM, RIC)

g. Enplanement formulas {DFW)

h. Funding noncash costs (amortization) through rates

i. Other formulas
5. Funding of Debt Service Coverage
a. Real or Funded coverage = coverage funded in the rate base each year (DFW, LAX)

b. Demonstrated coverage = coverage demonstrated as a result of funding debt service on
subordinated bonds (PiT, CHS)

Rolied coverage = coverage funded once and rolled over to meet rate covenant each
year (PIT, CLT)

d. Hybrids (ORL, CLE)

8. Flow of funds under revenue bond structures (see application of revenues chart)




'; REVENUE FUND ) .
. % Prierity ‘ Depos:‘ all pledged Revenues and .:
o ; retain balance of funded coverage :
i (="Other Available Funds"}
P — "-
f‘ \ OPERATION AND MAINTENANCE FUND
7 3 . | [ i
4 : : Pay CUrrem Operatuon and Mamtenance Expenses i
DEBT SERVICE FUND
g 2 ____.r_._ ........................................ i
Pay Debt Service Requirements on Bonds i
T S A S G.0. BOND FUND ;:
: 3 L ] e .
s : " Pay debt service on G.0.Bonds
! OPERATION AND MAINTENANCE RESERVE FUND
Py : Fund and maintain a two-month O & M reserve
, DEBT SERVICE RESERVE FUND
: Reptenlsh as requnred to maintain Debt Service Reserve Requnrement
 RENEWAL AND REPLACEMENT FUND
; Fund and maintain a $2 million reserve
SUBORDINATE LIEN BOND FUND /
:? . J T LICAICITT R R Cr maeeeeeeerase 3
¢ ; Pay debt service on Subordinate Lien Bonds '
N EQUIPMENT AND CAPITAL OUTLAY FUND
. . Pay for equipment purchases and
b small capital expenditures of the Airport System i
: AIRPORT SYSTEM CAPITAL FUND =~
o Use for any lawful Airport System purpose
: : (subject to certain restrictions in the Airline Agreement)
: Restricted Account
i i t Subaccount 1 Subaccount 2
. : ¢ Insurance seillements, !
£ : E 52 million” per year condamnation, and
bt H & sale of assels &
; o Discretionary Account :
H = kS
i = Subaccount 1 Subactount 2
L4 " . ¥
; 52 mion” e you Suzponlossuing | |2 :
*Subject to implicit Price Datlator Index E
P C SUMMARY OF THE APPLICATION OF REVENUE$
g Lo : AS ESTABLISHED BY THE BOND ORDINANCE
g : AND THE AIRLINE AGREEMENT _
: County of Allegheny, Department of Aviation
i Awsdl ;
E g PAS/T. WSO . 1 56 i
T : g
§ 5 ¢ : j
I 4 ;
g £ B £ 5 ;
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B, AIRPORT RATES AND CHARGES LEGAL FRAMEWORK

1. Legal framework

a. Statutory and constitutional provisions

Interstate commerce clause—prohibits undue burden and discrimination

Airport and Airway Improvement Act of 1982 (AIP grant assurances)

— Airport revenues can be used only for airport purposes

— Available for public use on fair and reasonable terms without unjust discrimination
— Must be as self-sustaining as possible

Anti-Head Tax Act of 1973 (AHTA)
PFC Act of 1990 (amended AHTA)
FAA Authorization Acts of 1994 and 1996

Chicago Convention and bilateral agreements—same fees charged to foreign
airiines

DOT policies mandated by Federal Aviation Administration Act of 1994

Airport rates and charges
Rules for resolving disputes between air carriers and airports

Policies and procedures for enforcing federal restrictions on the use of airport
revenue

¢. Key judicial decisions

2. Key judicial decisions on airport rate litigation

a. Evansville

-

Original head tax case heard by Supreme Court
Rates must be “reasonable in relation to costs”

Reasonable was not defined in this case, but subsequent litigation defined three-part
test

= Not discriminatory, arbitrary, or capricious
— Assessed in fair approximation of use of facility
— Not excessive in relation to costs incurred

b. Raleigh Durham

Airlines claimed rates were excessive in relation to costs

Court ruled the 2-cash register system (termina! and airfield) is OK—terminal does
not have to subsidize landing fees

Prohibited prefunding (runway project)




PRI

I
i
:
1.
i
i
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Boston {Massport)

General aviation runway extension—air carriers did not want to pay

- Ruling
"~ Rates reasonable in relation to costs
— Conferring benefits is not relevant to rate-making
Indianapolis
*  Rates were excessive in relation to costs and unreasonable
. Concession profits must be taken into account in rate-making
*  Airport generated “obscene” profits
. Airport negotiated residual cost agreement with airlines
Denver
«  Compensatory rate-making systems are not inherently unreasonable
** Profits from compensatory systern (i.e., concession revenues) can be used to help
i fund replacement facilities
-i City cannot charge airlines directly for the cost of a facility until they have beneficial

use {prefunding) even if both parties aqree

Qrand Rapids (Supreme Court)

T

B e e R LY £0E R ATy

- Airlines contended rates were unreasonable because the compensatory approach is *
. illegal, and results in exorbitant profits that exceed costs
' Airlines also claimed that rates discriminated against airlines in favor of general 3
; aviation (ARFF) ;
' Ruling overturned Indianapolis—Court found that the compensatory method is
. reasonable 1
-12 Court said the review of reasonableness is not judicial business—it should be
¢ decided by the Secretary of Transportation and the Secretary should establish
, standards
i Focus shifted from courts o Congress/DOT !
Lbs Angeles
* Airport residual use agreement expired in 1992
- City wanted general fund to realize a “return on investment” from airport
-' City adopted compensatory landing fees July 1, 1893 through rate ordinance
-f Landing fee increased from $0.51 to $1.56 per 1,000 pounds
cs New rates result in $30+ million surplus
+  Airlines claimed rates were “unreasonable” and refused to pay
+ City threatened to deny access to airlines who did not pay increased fees
» District Court dismissed airlines’ challenge to new rates and ruled that the airlines
have no right to bring their Anti-Head Tax Act (AHTA) ¢laims to court i
» District Count never reviewed the reasonableness of LAX rates 5
¥
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+ Airlines looked to Congress to override GRR decision and foreclose LAX

« U.S. Court of Appeals decision (January 1997) found that airports need not use
historical cost basis for airfield land—contradicts DOT rates and charges policy

3. Key events leading to DOT policy

a.

U.S. Supreme Court suggested in Grand Rapids decision that DOT play a more
significant role in rate disputes (March 1993)

*  To define “reascnableness” and
«  To establish dispute resolution procedures

LAX adopts new compensatory rates by ordinance
Airline lobbying on Capitol Hill
FAA Authorization Act of 1894 (August 1994). Requires DOT to issue rules:

» Rates and Charges
»  Dispute resolution
»  Revenue diversion

Rates and charges policy

¢ [nterim policy issued February 1885
« Revised proposed policy issued September 1995
« Final policy issued June 21, 1996

4, Key principles applicable to rates and charges policy

PAS/TAWSDO

Preference for local resolution

Compensatory and residual rate-making approaches are acceptable

Allowable costs:

* Reserves and debt service coverage as required by bond indentures
* Funding of operating reserves and contingencies

» Pro rata shares of “indirect” capital costs (including airport roads and fire-rescue
facilities)

»  “Imputed interest” (amortization) on expenditures of funds except for funds obtained
through airfield fees and debt financing (if debt service included in rate base).

+ Environmental remediation costs, including costs to.comply with federal, state and
local laws and regulations; off-airport mitigation associated with airport aeronautical
development; noise mitigation in accordance with approved Part 150 program o
other disclosed noise compatibility program; costs of environmental insurance or
self-insurance

» Cannot prefund—can only recover costs for facilities in use except for acquisition of
land for near-term future airport development

159




e -

.

‘a,

“b.

ic.
% PAS/TAWS0S
I
2 [
i &

|

g E g

:h.

. Fiecover only historical cost for airfield and public use roadways land: airports can

use other valuation methods for other property. Averaging costs to achieve common
rates is allowed

»  Costs of designated reliever airports may be included in air carrier rates provided all

K

facilities owned by single entity and costs are reasonably related to aviation benefits
provided to asronautical users who bear them

Unjudj discrimination

. lt:%:an make reasonable distinctions between signatory and nonsignatory aeronautical
ugers

Congiestion pricing

. “froperly structured” peak period pricing system allowed if fees established to
dphance the efficiency of the airport

Finarii;:ially self-sustaining

H .
* Federal law does not require each airport to be self-sustaining. Policy states that
ai\rports only be as financially self-sustaining “as possible”

Use of airport revenues

:
» Illegal revenue diversion to be addressed under separate policy
. F?\A may review “progressive accumulation of surplus”

Does bot apply to rates set by an existing agreement

*5.:Complainds filed and decided to date

Gomp@aints disrnissed
. I\;brthem Mariana Islands
. L;iahigh Valley (Allentown)
*  Denver

H
Puerté Rico settled

i

Los Abgeles—z proceedings

. L&nding fees found to be unreasonable in part
. Chn only charge historicat cost for land, not fair market value
. Ir#lusion of amortization costs in the rate base is reasonable

. Ailocation of roadway costs is reasonable—based on acreage, then equalized
bgtween terminal and airfield (i.e., aeronautical cost centers)
H

. Iridirect cost allocations
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d. Miami

«  American Airlines operates a hub and accounts for approximately 50% of passenger
traffic

$2.8 billion terminal redevelopment program

Six airlines contended that charging all airlines under an equalized rate methodology
was discriminatory and violated federal law

DOT ruled that the rate methodology was reasonable because over time all airlines
will have new facilities

. Rules of practice for proceedings conceming airport fees, issued February 1885 {see
timeline on next page)

. The U.S. Court of Appeals for the District of Columbia vacated the U).8. DOT’s final policy on
airport rates and charges (August 1997).

»  The court concluded that the provisions in the policy allowing charges for nonairfield
aeronautical facilities (e.g., terminals, hangars) to be determined using “any
reasonable method®, while charges for airfield facilities could be determined only on
the basis of historical cost was “arbitrary and capricious”.

+ The policy is currently being reconsidered by the U.S. DOT.
. Revenue diversion policy
a. Prohibited uses of airport revenue

« Direct or indirect payments, other than payments that reflect the value of services
and facilities provided to the airport, that are not based on a reasonable, transparent
cost allocation formula calculated consistently for other units or cost centers of
government

Use of airport revenues for general economic deveiopment, marketing, and
promotional activities unrelated to airports or airport systems

Payments in lieu of taxes, or other assessments, that exceed the value of services
provided or are not based on a reasonable, transparent cost allocation formula
caiculated consistently for other units or cost centers for government

Payrnents to compensate nonsponsoring governmental bodies for lost tax revenues
exceeding stated tax rates

Loans of airport funds to a state or local agency at less than the prevailing rate of
interest

Land rental to, or use of land by, the sponsor for nonaeronautical purposes at iess
than the amount that would be charged a commercial tenant

Impact fees assessed by a nonsponsoring governmental body that the airport
sponsor is not obligated to pay or that exceed such fees assessed against
commercial or other governmental entities

“Lawiful” and unlawful revenue diversion—airports “grandfathered” before 1982

Consideration of lawful diversion in awarding AP discretionary grants
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PAS/TAWS00

Monitoring/detection '

« Apnual report

«  Annual single audits {OMB Circular A-128}
+  Investigation following third party complaint
« DOT Office of Inspector General audits

. Allocation of indirect costs

+  No specific method required, but only operating and capital costs, directly and
substantially related, may be allocated

«  Method may not result in over allocation to enterprise or proprietary funds

Sanctions for noncompliance

s Withhold future AIP grants

«  Withhold approval to modity existing grants to increase funds
= Withhold payments under existing grants

«  Withhold approval of PFC applications

*  Fite suit in U.S. district court

» Assess civil penalties (maximum $50,000)

163




e s

T

s e e

L

TS

A T

Beais

JREE FERISL IR S Rak

STy

e i L

2o

Ttk SET 0 s LMD fhaa ) R

f
2

1 avsnwsw d= AIRPCRT CONCESSIONS

1 Measunng concession performance

a Basnc%stahstlcal unit for measuring concession revenues is enplaned passenger
tb. Gross revenue per enplaned passengers reflects performance of concession

‘vc Reveéues to the airport per enplaned passenger reflect the financial arrangement
(m:nuimms percentages, other payments)

t"

2 ‘Ranges ot revenues per enplaned passenger (see chart)

3 AIternatw@ methods for selecting concessionaires
3 %

. Ci:mpet:twe bidding
. Cbmpetmve proposals

h@gotiation with single concessionaire of sole-source basis

4. ;Auto paﬂé ng

.a. Thredtypes of arrangements
&ncess:on agreement (small airports) :
. Management contract :
*  Splf operation
":b Maxirium rates consistent with local comparables and off-airport competition
d:: Revejue control systems
5, "ﬂenini cais :

¥
E ’&

@, Concéssmn agreements

8% 3o§10°/=. of gross revenues against guaranteed minimum payment

x: Renta@s for terminal counters, ready/return parking, and service facilities 5*

id. lmpos_ﬁtion of new customer facility charges (CFCs) %
Washington National :
: * Denver ;
: = Cblorado Springs !
S F'ﬁ'oposed
: ;
" ff
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6. Off-airport parking and rental car charges
a. Parking

» Annual fee
« Percentage of gross revenue
*  Percouresy vehicle trip

+ Perspace
b. Rental cars

» Percentage of gross revenue
= Number of vehicles

« Annual fee

*  Per courtesy vehicle trip

7. Food and beverage
a. Concession agresments
b. Percentage of gross revenues against guaranteed minimum payment
c. Required investment
d. Competitive proposals
8. News, gifts, and other merchandise
a. Concession agreements
b. Percentage of gross revenues against guaranteed minimum payment
¢. Competitive proposals
d. Negotiated agreements in specific situations
9. Fundarmental changes in airport commercial management

+ Branded concessions

»  Street retailers

+  Street pricing (or close to it)

« DBE requirements increasing

+  Exclusive master agreements giving way to muitiple agreements, competition
s Airlines more receptive to commercial initiatives

» Developer arrangements at large hubs

PAS/TAWS00 16 5
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H
Various management approaches to food/beverage and merchandise concessions
+ Traditional approach
< Minimum number of agreements, usually with traditional concessionaires
+ Concession program managed by staff

. Qeveloper approach

- Developer responsible for all concessionaire selection, day-to-day management
-? Developer usually not an operator

+ Developer provides financing, planning, development skills in return for long-term
i fees

. Férincipal concessionaire approach

-;» Single operator subcontracts for all other concessions (SEA}
*  PRartnership

-i Sharing of profits
. h‘!anagement contract (MIA)

Developéi' agreements are increasing at large hubs

. 1988 _Washington National: Food and beverage (Host, formery Innovative Foodcourts)

3
11
:

]

;1988 é-louston: Food and beverage (Entertainment One)
1982 f’ittsburgh: Food and beverage and merchandise (BAA Pittsburgh)
1993 iaGuardia: Food and beverage and merchandise (Marketplace 2000)
1994 E\-’hilade!phia: Food and beverage and merchandise (Marketplace 2000)
11986 Boston—Terminal G (Westfield)

1997 i\'ashington National and Dulles (Westfield)

H
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Threat of Entry

ACME Airport Threats of

— Customers & Buyers

~ monopoly or (Stakeholders)
hub competition 1

Threats of
Suppliers of
Resource Inputs

Threat of
Substitute products
and Services

Government Policy/regulations

Five Forces affect prices, costs and investment




 ESSENTIAL ELEMENTS OF COMPETITIVE STRATEGY FORMULATION

- The strategy must reflect the unified, comprehensive and integrated plans to ensure objectives are

 met. f-
2R B Four Determinants of
: L | Strategic Action
PE ﬁ * resources
i + industry structure
Z * external environment
* managerial preferences
: ' l
§ A i iei
| ; Decisions

| * statément oflairport aims & objectives

| * agalysis of teends & components of demand

| * examinationiof competitive position of airport

'( strengths and weaknesses)

{ * decisions of gervices offered & customers served ,

{ « devélopment of marketing strategy to place “<rvices in marketplace ;
3 » dévelopment of management structure with stated objectives & incentive scheme |;

| * finadcial forécast with stated resource requirements' & use
ol i '
:
; \ 172 :
. g - ‘ :
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Concession Revenue as Percentage of Total revenue
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Concession Revenue per Aircraft Movement {(Scheduled + Commuter)
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