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A TK)N DEMAND FO IW'I"B 

Chapter 2 
Airport Master Plan 

The proper planning of a facility of any 
type mus t  begin wi th  a def in i t ion  of 
the needs tha t  the facility can reason- 
ab ly  be expec ted  to se rve  over  t he  
s p e c i f i e d  p l a n n i n g  pe r iod .  At  
Scot tsdale  Airport ,  this  involves the 
development of a set of forecasts tha t  
may best define the potential  of future 
aviation demand. Forecasts of aviation 
activity at the airport can be used as a 
basis  for d e t e r m i n i n g  the  types  and 
sizes of facilities required to meet the 
aviat ion needs of the airport 's service 
area through the year 2015. 

The pr imary objective of a forecasting 
effort  is to def ine  the  m a g n i t u d e  of 
change that  can be expected over time. 
Because of the cyclical na tu re  of the  
economy, it is v i r tua l ly  impossible to 
predict with certainty aviation activity 
on a year-to-year basis over an extend- 
ed period of time. A growth curve can 

be established, however, to predict the 
overall long-term growth potential. 

Whi le  a s ingle  l ine  is of ten  used to 
express the  an t i c ipa ted  growth,  it is 
i m p o r t a n t  to r e m e m b e r  t h a t  a c tua l  
growth may fluctuate above and below 
this line; actual growth in activity sel- 
dom follows a simple s t ra igh t  line or 
mathemat ica l  curve. 

It  is also impor tan t  to recognize t ha t  
forecasts serve only as guidelines, and 
p l a n n i n g  m u s t  r e m a i n  f l ex ib l e  to 
respond to unforeseen events. Aviation 
activity at  an airport  is influenced by 
many external factors, as well as by the 
facilities and services available. Since 
its inception, few industries have seen 
as dramat ic  a change as the aviat ion 
industry. Major technological advance- 
ments, regulatory and economic actions, 
and ar t i f ic ia l  infus ions  of pilots as a 
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result of armed conflict, have resulted 
in  erratic growth patterns placing sig- 
nificant impacts upon aviation activity. 

The following sections attempt to define 
~storical  aviation trends and discuss 
other influences w ~ c h  may affect the 
future use of Scottsdale Airport. The 
results of these analyses are presented 
as the "best esthnate" or selected fore- 
casts for the facility. 

In addition, it must be r e ~ z e d  that  the 
forecasts presented in  this chapter are 
"unconstrained" in nature..The existing 
physical or policy constraints at Scotts- 
dale Airport wil] not be t ~ e n  into con- 
sideration during the development of 
these forecast numbers. The Develop- 
ment Alternatives Chapter will begin to 
address the physical and policy con- 
straLus and will identify the "con- 
strained" aviation forecast, i f  applica- 
ble. 

F O R E C A S T I N G  
METHODOLOGY 

The systematic development of aviation 
forecasts involves both analytical and 
judgmental processes. A series of math- 
ematical relationships are tested to 
establish statistical logic and rationale 
for projected growth. The judgement of 
the forecast analyst, based upon profes- 
sional experience and knowledge of the 
situation, is important to the final de- 
termination of the selected forecast. 

The most reliable approach to estimat- 
ing aviation demand is through the 
utilization of more than one analytical 
technique. Methodologies frequently 
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considered include: trendlLue projection, 
correlation analysis, regression analy- 
sis, and market  share analysis. 

The analysis begins with the assess- 
ment  of historical trends as data is 
collected and sorted on a variety of 
aviation Ludicato~ at the local, regional 
and national level. Data on aviation 
related factors such as aircrai~ opera- 
tions, based ,and registered aircrafL, and 
passenger enplanements were obtained 
for the analyses. Similarly, socioeco- 
nomic factors such as population, in- 
come and employment are also an~yzed 
for their effect on aviation activity. The 
identification and comparison of the 
relationships between these various 
indicators provides the initial  step in 
the development of realistic forecasts of 
aviation demand. 

Trendline projection is probably the 
simplest and most familiar of the fore- 
casting techniques. By fitting classical 
growth curves to historical demand 
data, then extending them Lute the 
future, a basic trendlLue projection is 
produced. A basic assumption of this 
technique is that  outside factors will 
continue to affect aviation demand in 
much the same manner  as in the past. 
As broad as this assumption may be, 
the trend line projection does serve as a 
reliable benchmark for comparing other 
projections. It is also important to re- 
member that  ~_is methodology is time 
sensitive and only as accurate as the 
data points entered Lute the formula. 

Correlation analysis provides a measure 
of direct relationship between two sepa- 
rate sets ofhisterical data. An analysis 
is run which determines whether a 
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change in one data base has historically 
reflected a corresponding change in  the 
other data base. Should a reasonable 
correlation between the two data sets be 
determined, a regression analysis would 
then be employed to forecast future 
changes to one of the data bases. The 
relationship between two data bases is 
considered to be reliable when the re- 
sulting R 2 value is close to 1.0. The 1~ 
value can be considered the relationship 
value: the higher the number, the stron- 
ger the correlation between the data 
bases, the lower the number, the 
weaker the relationship. Low R 2 values 
mean  that  the two data bases are not 
related and that  changes in  one data 
base are not reflected by changes in  the 
other data base. Forecasters prefer to 
see R 2 values of greater than  0.95; how- 
ever, lower numbers can be used pro- 
vided that  it is recognized that  the 
reliability of the correlation is not as 
strong. 

In regression analysis, values for the 
aviation demand element such as based 
aircraft, operations, etc. (the dependent 
variable), are projected on the basis of 
one or more of the other indicators such 
as population, per capita income, etc. 
(the independent variables). Historical 
values for all variables are analyzed to 
determine the relationship between the 
independent and dependent variables. 
These relationships may be used where 
projected values of the independent 
variable(s) are available, to project 
corresponding values of the dependent 
variable. 

Market share analysis involves an his- 
torical review of the activity at an air- 
port or airport system as a percentage 
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share of a larger statewide or national 
aviation market. A trend analysis of 
the airport's historical share of the 
market  is followed by projecting a fu- 
ture market  share. These shares are 
then multiplied by forecasts of the ac- 
tivity within the larger geographical 
area to produce a market  share projec- 
tion. This method has the same limita- 
tions as a trendline projection, but  can 
provide a useful check on the validity of 
other forecasting techniques. 

In addition, another "cross-check" tech- 
nique is to review and consider the 
forecasts made by other agencies. Al- 
though these agencies often utilize 
different data bases and variables, they 
generally use the same general tech- 
niques for forecasting aviation activity. 
This review of other forecasting efforts, 
can assist  in  making subjective judg- 
ments concerning short-term forecast 
trends. 

Using a broad spectrum of local, re- 
gional, and national socioeconomic 
information, surveys and aviation 
trends, forecasts were developed for 
several key aviation activity categories, 
including the following. 

• General Aviation Based Aircraft 
• Based Aircraft Fleet Mix 
• General Aviation Aircraft Opera- 

tions 
• Passenger Enplanements  
• Commercial Service Operations 
• Annual Instrument  Approaches 
• Peaking Characteristics 

The forecasting process also considers 
various other growth elements and 
several intangible factors before deter- 



mining the selected forecast. These 
additional factors include the following. 

* Uses for which me forecast is being 
developed 

* Charac~r of the community and 
service area 
Potential changes in the general 
business environment 
State-of-the-~ advances in aviation 
related technology 
Impact of new facilities or improved 
services ,. 

PoIicies of the airport owner and 
operator 

For planning purposes, two important 
considerations impact the finalized 
forecasts. First, due to both economic 
and technological changes, one ,cannot 
assume a high level of confidence in 

forecasts that extend beyond five years; 
however, more than five years is often 
needed to complete a facilities develop- 
ment program, and at least twenty 
years is necessary to adequately amor- 
tize most capital improvements. The 
second consideration is the level of 
o p ~ s m  reflected in the forecasts; 
aviation forecasting typically indicates 
some growth in the use of the facility, 
regardless of recent historical activity. 
This a~lows for comprehensive planning 
of the airport facility. To counter this 
unrestricted growth, the planning ef- 
forts to follow (i.e. Facility Require- 
ments) must incorporate a degree of 
flexibility that  will be responsive to 
deviations from the selected forecasts 
(i.e. timing of facility improvement and 
upgrades). 
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T R E N D S  AT THE N A T I O N A L  
L E V E L  

Each year, the FAA publishes a na- 
tional forecast of aviation activity. 
Included in these projections are catego- 
ries for air carriers, air taxi/commuters, 
general aviation, and military activity. 
The forecasts are prepared to meet 
budget and planning needs of the con- 
stituent units of the FAA, and to pro- 
vide information that  can be used by 
state and local authorities, the aviation 
industry, and the general public. 

The current edition of the FAA Aviation 
Forecasts, Fiscal Years 1994-2005, was 
used as a basis for the development of a 
series of forecasts for Scottsdale Airport. 
A synopsis of the FAA report of both 
existing and anticipated future condi- 
tions in the aviation sector is presented 
in the paragraphs that  follow. 

GENERAL AVIATION 

As World War I ended in late 1918, 
thousands of military aircraf~ were sold 
as surplus. These aircraft were pur- 
chased by former World War I pilots 
who became known as ~%arnstormers", 
putting on airshows and providing rides 
for the local COmmlm~ty. The passage of 
the Air Commerce Act in 1926 required 
the licensing ofpiIots as well as aircrafL 
maintenance regulations, thus ending 
the era of the barnstormer. A number 
of these former barnstormers estab- 
lished businesses known as fixed based 
operators (FBOs), providing flight in- 
struction, aircraf~ sales, fueling, and 
maintenance. 
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In the 1920's, Wichita Kansas became 
known as the "largest natural airport" 
because of the vast area of flat terrain. 
The start of private aircraft manufac- 
turing began here with the Weaver 
Aircraft Company (WACO), soon to be 
followed by the Travel Air Manufactur- 
ing Company. In the 1930's, Wichita 
became the home to the Beech Aircraft 
Corporation and Cessna Corporation. 

After World War II, the term "general 
aviation" was coined to remove the 
imagined onus of the term "private 
flying" from the industry. General 
aviation denoted aviation used for vital, 
useful, general purposes, much like the 
private automobile. In the late 1940's, 
the general aviation manufacturers 
began to look at the development of 
aircraft to be used as reliable business 
transportation. This idea did not catch 
on until 1953, when the light twin en- 
gine aircrai~ started to become popular. 

By the end of the 1950's, the lightplane 
industry was starting to reach maturity. 
This continued through the 1960's with 
the development of a wide-range of light 
single and twin engine aircraft. By this 
time general aviation became a major 
part of the country's transportation 
system, with an inventory of light air- 
craft that was fully capable of flying 
1,500 miles comfortably. 

Today, general aviation continues to 
dominate the aviation industry. In 
1992, there were a total of 17,846 air- 
ports/ heliports available for general 
aviation aircraft, of these only 664 air- 
ports were served by scheduled airlines. 
In terms of active aircraft, there were a 
total of 184,433 active general aviation 

aircraft in 1993, compared to 4,200 
commercial jet aircraft and 6,200 mili- 
tary aircraft. Of the 682,959 certifi- 
cated pilots in 1993, general aviation 
accounted for nearly 84 percent of the 
total. In 1992, general aviation opera- 
tions accounted for approximately 100.8 
million, nearly 75 percent of the total 
134.7 million operations. 

Since the 1960's, a number of changes 
have occurred in the general aviation 
industry which have affected and con- 
tinue to affect the future growth rate of 
general aviation. Historically, the eco- 
nomic cycle of the general aviation 
industry closely paralleled that  of the 
nation's economy. Theories abound as 
to why the numbers of aircraft sales 
and pilots have not responded to the 
recent economic growth in the early 
1990's. Some cite the high aircraft 
costs, which have continued to increase 
even during periods of relatively modest 
inflation. Others cite high operating 
and increased liability costs. In addi- 
tion, the Veteran's Bill (G.I. Bill), which 
provided financial assistance for flight 
training, expired resulting in the num- 
ber of pilots to no longer be artificially 
supplemented by retired armed services 
personnel. 

On a positive side, however, recent 
legislation on manufacturers liability 
has stimulated the interest in the resur- 
rection of general aviation aircrai~ man- 
ufacturing. The last decade has seen a 
dramatic growth in the development of 
"kit" or "home-built" aircraft. In addi- 
tion, use Of general aviation aircraft by 
business is on an increase. As a result, 
the character of the general aviation 
fleet continues to change. The more 
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expensive and sophisticated turbine- 
powered component of the general avia- 
tion fleet is expected to grow much 
faster than  piston aircraft.. 

According to the FAA Forecasts, Fiscal 
Years 1994-2005, single engine piston 
aircraf~ are projected to decrease in  the 
short-term from 143,580 in  1993 to 
131,109 in  1998 and remain relatively 
stable during the remaining forecast 
period. The short-torm decline is antici- 
pated to be due to the large numbers of 
retirements and/or sh i f~  to nonactive 
status of many  of the older aircraf~ in  
the general aviation fleet~ Multi-engine 
aircraft are also expected te decline in  
the short-term from 18,536 in  1993 to. 
17,300 in  1998. The multi-engine fleet 
is, however, expected to increase 
slightly during the remainder  of the 
forecast period, to 17,600 in  2005. Re- 
flecting the increased convenience of 
general aviation flying to businesses 
and their  push for technology, turbine- 
powered aircraf~ are projected to in- 
crease by an  average annual  growth 
rate of 2.4 percent, from 3,541 aircraft 
in  1993 to 5,800 aircraft in  2005. 

AIR CARRIER AND REGIONAL/ 
COMMUTER ~ T R E N D S  
AND FORECAST 

October 19.94 marked the sixteenth 
anniversary of the Airline Deregulation 
Act, perhaps one of the most important 
events in  aviation h~story. Since enact- 
ment  of this legislation, we have wit- 
nessed a number  of significant struc- 
tural  and operational changes  in  the 
commercial aviation industry. During 
~ s  period, the air  carrier industry has 
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gone through three distinct phases 
(expansion, consolidation and concen- 
tration) and begun the fourth (global- 
ization). 

The initial  phase of deregulation was 
characterized by the expansion of the 
airline industry. After the Airline De- 
regulation Act of 1978, a record number  
of new airlines entered the market- 
place. The number  of ~ rge  air  carriers 
grew ~om 30 to 105. The new airlines 
include America West, Southwest and 
USAir. 

With competition among airline compa- 
nies being fierce, there was a prolifera- 
tion of low air fares to stimulate de- 
~ d  and to compete with the low fares 
offered by airlines such as Southwest 
and Morris. These low fares were par- 
t ial ly responsible for the dramatic in- 
crease in  passenger traffic in the 1980's. 
During this period, many  smaller  mar- 
kets experienced improved air service 
with increased flight frequencies 
through connecting hub airports to 
multiple destinations. The onset of 
airline hubbing at an airport t ranslated 
into substantial  investment  into com- 
munit ies  across the nation. Although 
i n i ~ l l y  rejected by the flying public as 
inconvenient, the "hub and spoke" sys- 
tem of airl ine travel has  Since become 
the norm. 

Growth in  the late 197ffs through mid 
1980's led the airline industry to con- 
tinue to invest in  new aircraft, technol- 
ogy and the hub-and-spoke concept. 
These strategies were premised on 
continued robust airl ine passenger 
traffic demand; however, this demand 
began to diminish and the nation be- 
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came involved in an economic recession. 
As a result, between the late 1980's and 
early 1990's, 115 airline companies 
either ceased to exist, merged with 
other airlines, downsized their service 
to a regional/commuter status, or filed 
for protection under the Chapter 11 
bankruptcy laws. In an effort to remain 
afloat in the 1980's and early 1990's 
several airline companies merged. This 
trend of consolidation among the larger 
airline companies in continuing. 

The regional/commuter airlines have 
experienced similar changes as a result 
of industry expansion, with the number 
of carriers increasing from 210 in 1978 
to 250 in 1981, then declining through 
1993 to 136. In an effort to consolidate 
operational costs, the regional/commu- 
ter airlines have become increasingly 
integrated with the large, scheduled air 
carriers through code-sharing agree- 
ments. Another emerging trend is the 
actual acquisition of some of these re- 
gional airlines by their larger partners 
as they develop profitable route struc- 
tures. 

The latest  strategy emerging from the 
airlines is that  of "concentration." In 
effect, the airlines are becoming in- 
creasingly sensitive to regional, na- 
tional and global passenger traffic 
trends, and are seeking to maximize the 
profitability of individual routes. With 
consolidation, a greater concentration of 
airline market share has occurred. The 
four largest U.S. carriers accounted for 
60 percent of the domestic revenue 
passenger miles in 1990, compared to 
52.5 percent in 1978. The three largest 
U.S. carriers (American, United and 
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Delta) now carry over half  of the domes- 
tic traffic. 

The industry trend of concentrating on 
successful markets has  also impacted 
the airlines aircraft orders, including 
sales and leasing. Only a few years 
ago, the airlines continued ordering 
new and larger aircraft. In part, these 
orders were necessary to replace the 
Stage 2 aircrai~ fleet with quieter Stage 
3 aircraft by the legislated date of De- 
cember 31, 2003. Many aircraft orders, 
however, were placed when short-term 
national and worldwide growth in  pas- 
senger traffic was still expected to be 
strong. 

Recently though, new orders for aircraft 
have focused on reducing excess seating 
capacity by utilizing more narrow-bod- 
ied aircraft. This trend is reflective of 
industry concerns over future passenger 
traffic demand and market  concentra- 
tion. As an example, the Boeing com- 
pany has recently slowed production of 
its 777 aircraft, and McDonnell Douglas 
has reduced is manufacture of the MD- 
11. 

Commuter airlines have stepped up to 
place new orders in  the regional jet  
market  with passenger seating capaci- 
ties in  the 40+ seat range. This repre- 
sents a significant upscaling of the 
regional/commuter fleet from the stan- 
dard 19 to 40 seat range of the recent 
past. The Canadair  Regional Jet, the 
Folker 70, and the EMB-145 regional 
jet  are examples of new aircraft ex- 
pected to fill a niche in  regional air 
travel route structures. 



The U.S. commercial aviation industry 
recently entered into a fourth phase of 
the deregulation process -- Globaliza- 
tion. This, combined with other "free 
market" movements around the world, 
such as the deregulation of the Euro- 
pean Common Market  in  December 
1992 and the political sh i~  in  the for- 
mer  Soviet Bloc Nations, opens up the 
possibility of the creation of multi-na- 
tional "mega-carriers" throughout the 
world. With the dramatic increase of 
international mergers and alliances 
since 1989, some have predicted that  
there Hill only be a dozen world airlines 
by the twenty-first century. The race 
among the world's air carriers is now on 
to see who can put  together the most 
effec~ve global system. 

Global airl ine strategies include mar- 
keting agreements, "code-sharing" and/ 
or equity stakes in  other carriers. What  
this means  for the commercial aviation 
industry  is currently open to specula- 
tion. One thing is certain, however, the 
airline industry worldwide ~ continue 
to exhibit strong growth rates well into 
the twenty-first century. Also, the U.S. 
experience with code-sharing agree- 
ments between the large air  carriers 
and regional&ommuters suggests that  
the smaller  carriers benefit from work- 
ing  relationships with the larger air- 
lines. In future years, the same could 
be true for competition in  international 
markets. 

OTHER AVIATION STUDIES, 

In order to develop aviation forecasts 
for Scottsdale Airport, other aviation 
related documents were reviewed. Each 
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of the following studies provides an  
insight to the anticipated levels of vari- 
ous aviation related activities. Each o£ 
the studies are briefly summarized in  
the following sections. 

1985 SCOTTSDALE AIRPORT 
MASTER PLAN 

The last  airport master  plan completed 
for Scottsdale Airport was conducted in  
1985. As was stated earlier, the avia- 
tion industry has evolved through many  
changes since this document was pre- 
pared; however, the projected aviation 
activities are described in  the following 
paragraph. 

The operations at Scottsdale Airport 
were anticipated to reach 310,000 an- 
nual  operations by 20(},5, although the 
"unconstrained" demand was deter- 
mined to be approximately 450,000. 
The difference in  operations is due to 
the ~ t e d  airport property and antici- 
pated air traffic congestion in  the area. 
The "unrestricted" forecast for the num- 
ber of based aircrai~ was determined to 
be 1,000 by 2005. Once again, due to 
the Limited amount  of airport property, 
only 750 based aircraf~ could be accom- 
modated" 

The Master Plan identified a number  of 
improvements that  would be needed to 
meet this ant idpated  growth. These 
improvemen~ were examined in  a num- 
ber of alternatives, of which the recom- 
mended alternative included the con- 
struction of additional T-hangars, 
tiedowns, the development of a helicop- 
ter operaiing area, and the development 
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of approximately 11 acres of commer- 
cial/industrial property. 

FAR PART 150 STUDY 

In 1985, in conjunction with the Master 
Plan, a Federal Aviation Regulation 
(FAR) Part  150 Noise Compatibility 
Study was completed for Scottsdale 
Airport. The purpose of this document 
was to determine the noise impacts on 
surrounding land uses and, if neces- 
sary, recommend changes to the flight 
patterns or operational restrictions to 
potentially reduce these impacts. The 
recommendations from this Study in- 
cluded both operational changes and 
changes to existing zoning ordinances 
and General Plans. 

During the development of the FAR 
Par t  150 Study, forecast of aviation 
activity at Scottsdale Airport was deter- 
mined in the Airport Mas te r  Plan. 
Using 1982 as a base year, aircraft 
operations were projected out to the 
year 2005. 

MARICOPA ASSOCIATION OF 
GOVERNMENTS REGIONAL 
AVIATION SYSTEM PLAN 

Regional aviation planning for the 
Maricopa County area is accomplished 
by the Maricopa Association of Govern- 
ments (MAG). In 1990, MAG began 
updating the Regional Aviation System 
Plan (RASP), which was completed in 
December 1993. 

The RASP identified the forecast based 
aircraft and operational levels antici- 

pared at Scottsdale Airport by the year 
2015. By the year 2015, the projected 
number of based aircraft and operations 
are 475 and 300,000, respectively. This 
would indicate an average annual 
growth rate (1994 to 2015) of 0.9 per- 
cent in based aircrait and 0.5 percent in 
operations. These forecast numbers 
were also used in the 1995 "Drain" Ari- 
zona State Aviation Needs Study 
(SANS). 

POLICIES AND ISSUES 

Scottsdale Airport is owned and oper- 
ated by the City of Scottsdale. As such, 
the airport is under the scrutiny of the 
City's political process. Over the years, 
a number of policies have been estab- 
lished that  affect the expansion of 
Scottsdale Airport. These issues are 
briefly described in the following para- 
graphs. 

In 1977, the potential for constructing a 
parallel runway at Scottsdale Airport 
was examined. At this same time, the 
proposed runway extension to the north 
was being debated. A majority of the 
City Council approved the runway ex- 
tension; however, they disapproved the 
possibility of providing a parallel run- 
way in the future. Since that  time, 
major commercial/industrial develop- 
ment has occurred adjacent to the air- 
port and has, for the most part, physi- 
cally and economically eliminated the 
possibility of constructing a parallel 
runway at Scottsdale Airport. 

Under current City Ordinance, the 
existing runway width is restricted from 
expansion. The Ordinance states that 
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no alterations or modifications are per- 
mitred ~ the runway width. As stated 
in, Chapter One, Inventory, the runway 
weight bearing capacity is ,also re- 
stricted by city ordinance. Other sec- 
tions of the City Ordinance address 
noise abatement restrictions which 
were identified in the previous chapter. 

While each of these policies will need to 
be examined based on both demand and 
capacity at Scottsdale ",Airport, this 
chapter will focus on "unconstrained" 
aviation demand. If  "unconstrained" 
demand can not be accommodated due 
to physical constraints or policy deci- 
sions, the "constrained" aviation de- 
mand will then be determined. 

POP TION TRENDS 
AND FORECASTS 

~stor ical  as well as forecast population 
data normally provide a good indication 
of future aviation demaud at an airport. 
Since previous population growth of a 
community or service area can be 
tracked, past growth trends can then be 
corrected to airport activity. Growth of 
the service area population will nor- 
really produce a demand for airport 
services. Conversely, a service area 
with little growth or a net  population 

decrease will generally not result  in  an 
increased demand for airport services. 
To determine the aviation demand for 
Scottsdale Airport, the role of the air- 
port and the geographic extent of the 
area the airport serves was identified. 
The Serv/ce Area of an airport is defined 
by its proximity to other airports pro- 
r id ing  similar service to the public, 
ra ther  than by any  jurisdictional 
boundaries. The Scottsdale Airport is 
located in  the northeast  portion of 
Maricopa County; therefore, for the 
purposes of this study, the airport ser- 
vice area was generally defined as the 
population centers of the communities 
of Scottsdale, Northeast Phoenix, 
Fountain  Hills, Carefree, Cave Creek 
and Paradise Valley. This area of the 
Phoenix Metropolitan area is expected 
to experience tremendous growth in  
population over the next 10 years. It is 
anticipated that  Scottsdale Airport 
continue to serve the needs of the resi- 
dents in  these areas. 

Table 2A, F o r e c a s t  P o p u l a t i o n  
Growth,  indicates the population fore- 
cast for the City of Scottsdale, the City 
of Phoenix, Maricopa County, the State 
of Arizona, and the Scottsdale Airport 
Service Area based on the 199'3 MAG 
population forecasts. 

TABLE ZA 
Forecast Population ,Growth 

State of Arizona 
Madcopa County 
City of Phoenix 
City of Scottsdale 
Airport Service Area 

3,551,500 
2,355,900 
1,051,515 
154,145 

N/A 
Sources: 

4,632,8,75 
2,715,100 
1,183,964 
186,091 
386,986 

~ i}i. I I I  i$ '~ i : t l  ~ , l~ l i |  I I t )  i[{ '~tl lt l l l l  III t i i I I I  i I l~ 

5,132,725 
3,031,350 
1,278,349 
212,154 
446264 

5,652,525 
3,362,685 
1,374,082 
236,263 
509,752 

6,212,000 
3,724,105 
1,48.7,238 
256,838 
575,414 
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GENERAL AVIATION 
ACTIVITY 

General aviation is defined as that  
portion of activity which encompasses 
all facets of aviation except commercial 
air l ine and mil i tary operations and 
constitutes the majority of aircrafL ac- 
tivity at the Scottsdale Airport. To 
determine the types and sizes of facili- 
ties that should be planned to accommo- 
date general aviation activity, certain 
elements of this activity must  be fore- 
cast. These indicators of general avia- 
tion demand include the following. 

# Based Aircraft 
• Aircraft Fleet Mix 
• Annual  Aircrai~ Operations 

The total number of based aircraft at an 
airport is one of the most basic indica- 
tors of general aviation demand. By 
first  developing a forecast of based 
aircraft, the growth of general aviation 
operational levels can be projected in  
consideration of the forecast based 
aircraft as well as other factors charac- 
teristic to Scottsdale Airport. The ratio- 
hale behind the general aviation activ- 
i ty forecast is presented below. 

BASED AIRCRAFT 

The number  of based aircraft at 
Scottsdale Airport, both on the airport 
and in the adjacent airpark, is highly 
dependent upon the nature and magni- 
tude of aircraft ownership in the gen- 
eral aviation service area. Preparation 
of based aircraft forecasts were init iated 
with a review of historical data on air- 
crai~ based at the airport, aircraft regis- 
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tered within Maricopa County, the 
State of Arizona the FAA's Western- 
Pacific Region (AWP), and active gen- 
eral aviation aircraft within the United 
States. 

Historical data related to based aircrait  
was collected from several sources in- 
cluding FAA records and records kept 
by the airport sponsor, as well as previ- 
ously completed studies. The based 
aircraf~ at Scottsdale Airport during the 
period of 1984 to 1994 has decreased 
from 447 in  1984 to 393 in 1994. Over 
this 11 year period the number  of based 
aircraft ranged from a high of 462 in  
1985, to a low of 375 in 1988. The his- 
torical based aircraft data for Scottsdale 
Airport is presented in Tab le  2B, His- 
tor ica l  B a s e d  Aircraft .  

TABLE 2B 
H i s t o r i c a l  B a s e d  A i r c r a f t  
Scot t sda le  A i r p o r t  

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1994 

1994 

447 

462 

432 

409 

375 

414 

410 

405 

403 

420 
393 

Note: 1 Includes aircrait based in the 
adjacent airpark. 

Source: Airport Administration 

A trendline analysis of the based air- 
crafL at  Scottsdale Airport for various 



time periods resulted in  very poor corre- 
lation coefficients. This is generally 
associated with the fluctuating total 
based aircraft over the last  11 years. 
Since the correlation coefficient were 
very poor, trendline analysis was deter- 
mined to be of no significant value in  
determining the based aircraf~ forecast 
demand. 

Linear regression analyzes was accom- 
plished using population statistics for 
the various cities and population cen- 
ters in  the Scottsdale Airport Service 
Area. The historical and forecast popu- 
lation for these population centers were 
utilized as the independent  variable, 
while the historical based aircraft was 
the dependant variable. Once again, 
due to poor correlation coefficients this 
analysis proved to be of no significant 
value in determining the based aircraft 
forecas~ at  Scottsdale Airport. 

Market share analysis  was also evalu- 
ated for Scottsdale Airport~ The historl- 
cal and forecast based a i r cm~ in  
Maricopa County, the State of Arizona 
and the AWP Region were compared to 
the historical based aircraft at  Scotts- 
dale Airport. The forecast market  
shares of based aircraft for Scottsdale 
Airport were determined by comparing 
the percentage of aircraft based at 
Scottsdale Airport to that  in  each mar- 
ket, and assuming a constant share of 
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that  market. The results of these mar- 
ket share analyses are included in  Ta- 
ble  2C, Forecast  Based  Aircraft.  

Forecasts from the National Plan of 
Integrated Airport Systems (NPIAS) 
was also reviewed. The forecast num- 
ber  of based aircraft in  the NPIAS for 
1995 and the year 2000 (608 and 614 
respectively) were considerably higher 
t han  the existing number  of based air- 
crai~ (393); therefore the data from this 
source was considered inflated and not 
used during this evaluation. Other 
aviation related studies that  projected 
based aircraft numbers  are also shown 
in Table  2C. 

The selected based aircraf~ forecast 
indicated in Table 2C, illustrates an 
average annual growth rate of 0.12 
percent during the planning period. 
This growth is anticipated due to the 
replacement of those aircraft lost to the 
recent closure of a major flight t raining 
school, as well as by a direct result of 
improved economic conditions. It is also 
anticipated that the existing percentage 
(approximately 18 percent) of the based 
aircrai~ in  the airpark will remain  con- 
s tant  throughout the planning period. 
Exhibi t  2A~ Based  Aircraft  Fore- 
cast,  illustrates the s e l e ~ d  based 
aircraft forecast with the results from 
the other forecast methods. 
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TABLE 2C 
F o r e c a s t  B a s e d  A i r c r a f t  
Sco t t sda le  A i r p o r t  

~e ~ :~  ~ ! ~ ~ . ~ ' ~ ' - : ~ . : ~ , ~ : ~  "~',>'~,~' ' ~  =================================================== . . . . . . .  :::::::::::::::::::::::::::::::::::::::::::: ......,...............~.......:.,....... 

FAA Western-Pacific Region 

Arizona Registered Aircraft  

MA~ A~To~ 

1993 MAG RASP 

1988 SASP 
::~: : .  :: :~ :: : :~: : : : : :  :? :: : : :  :~::~ :: ~: : : : : : : : : : :~:  : : :  : : :  : : :  :~: : :: :~:?.~:~::~::: ~. : ~  ~ :~ .?  ::::::~:~ :~: ::::::::::::::::::::::::: :!::~::~::::::::::: ~: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:::::::::: ::: ::::::::::::::::::::::::::::::::::::: 

F o r e c a s t  B a s e d  A i r c r a f t  

448 
438 
444 

429 

486 

424 

466 484 

460 483 

N/A N/A 
5 z  

444 

538 

448 

460 
583 

474 

~::::::::::~"" ~ " ~'::::::::k:~ 

502 
508 
542 

475 

N/A 

500 
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AIRCRAFT FLEET MIX 

Knowing the aircraft fleet mix expected 
to utilize the airport is necessary to 
properly plan the facilities that  will best 
serve not only the level of activity but 
also the type of activities occurring at 
the airport. The mix of based aircraft at 
Scottsdale Airport was determined 
through an analysis of the types of 
aircrait historically and currently based 
at the Airport. This was compared with 
the FAA existing and forecast general 
aviation fleet mix. The fleet mix trend 
at Scottsdale Airport is anticipated to 
be similar to that  of the national trends, 
with a trend towards a slightly higher 

percentage of more sophisticated and 
higher performance aircraft in  the fu- 
ture. At Scottsdale Airport, the single 
engine aircraft percentage is expected 
to decrease from approximately 70 per- 
cent to 61 percent by the end of the 
planning period. The multi-engine, 
turboprop, and turbojet percentages are 
expected to increase from 20.8 percent, 
2.0 percent, 6.1 percent, respectively, to 
21.7 percent, 6.1 percent, and 8.0 per- 
cent, respectively. Rotorcraft mix is 
also expected to increase from 2.3 per- 
cent to 3.1 percent. The existing and 
forecast fleet mix are shown in T a b l e  
2 D ,  B a s e d  A i r c r a f t  F l e e t  M i x  P r o -  
j e c t i o n s .  

I 
I 
I 
I 

TABLE 2D 
B a s e d  A i r c r a f t  F l e e t  Mix  P r o j e c t i o n s  
Sco t t sda le  A i r p o r t  

~!:i:~:~:::::::~:~:~:~:i:!:~:~i:~ : ~ 

Single Engine 
Twin Engine 

Turbo Prop 

Jet 
Rotorcraf~ 

270 

82 
8 

24 

9 

284 
89 

12 

28 

11 

292 
94 

18 

32 
12 

299 
102 

24 

36 

13 

305 
110 

30 

40 

15 

Total 393 424 448 474 500 
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G E N E R A L  AVIATION 
OPERATIONS 

An aircraft operation is defined as any 
takeoff or landing performed by an air- 
craft. There are two types of opera- 
tions, local and itinerant. A local opera- 
tion is a takeoff or landing performed by 
an aircraft tha t  will operate within the 
local traffic pattern,  in sight of the 
airport, or will execute simulated ap- 
proaches or touch-and-go operations. 
Itinerant operations are all arrivals and 
departures other than local. Generally, 
local operations are comprised of train- 
ing operations and i t inerant  operations 
are those aircraft  with a specific desti- 
nat ion away from or to the airport. 
Typically, i t inerant  operations increase 
with business and industry use of the 
airport since business aircraft are used 
primarily to move people from one loca- 
tion to another. 

Since Scottsdale Airport has an airport 
traffic control tower, actual operations 
data was obtained and utilized for this 
evaluation. In addition, other historical 
records were available from airport 
records and the other related studies to 
verify this data. 

An historical trendline analysis for the 
period 1984-94 produced a very poor 
correlation coefficient; therefore, a pro- 
jection of operations using the trendline 
analysis method was determined to be 
of no significant value. Likewise, linear 
regression analyses were also deter- 
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mined to be of no significant value, due 
again to very poor correlation coeffi- 
cients. 

Another commonly used forecasting 
method for projecting general aviation 
operations is the use of a ratio of opera- 
tions to based aircraft. Based on the 
1984-1994 based aircraft  data  for 
Scottsdale Airport, the average opera- 
tion per based aircraft  over this period 
was determined to be 480. In 1994, the 
operation per based aircraft ratio was 
determined to be 425. The general 
aviation operations forecast for the 20- 
year  period assume the ratio of opera- 
tions to based aircraft would increase 
over the planning period to the 11 year 
average (480). The results are pre- 
sented in Table  2E, G e n e r a l  A v i a t i o n  
O p e r a t i o n s a s  well as on E x h i b i t  2B, 
G e n e r a l  A v i a t i o n  O p e r a t i o n s .  

Also included in Table  2E and E x h i b i t  
2B are forecasts of operational levels 
produced in the National Plan of Inte- 
grated Airport Systems, 1990-1999 and 
the other aviation related studies. 

The selected forecast of general aviation 
operations is predicated on the opera- 
tions per based aircrai~ methodology. I t  
assumes tha t  operations per based 
aircraft  will increase due to increased 
flight t raining by based aircraft. This 
forecast represents a 1.7 percent aver- 
age annual  growth rate. 
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TABLE 2E 
Genera l  Avia t ion  Opera t ions  
Scot tsdale  Ai rpor t  

• Operations/Based ~ r a f t  

1993 MAG RASP 
1988 SASP 
1995 "DraW' SANS 
NPIAS 1990-1999 

~ ~ @  

Annual GJ~. Operations 

186,560 

NNNN~.~ 
267,586 
237,341 
221,600 
238,000 

186,600 

201,600 
NNNNN 

274,091 
278,226 

N/A 
N/A 

201,600 

220,410 

280,773 
319,111 
244,200 

N/A 

220,400 

Note: N/A - Not Available 

240,000 
NNNW 

287,700 
N/A 
N/A 
N/A 

240,000 
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LOCAL V E R S U S  ITINERANT 
OPERATIONAL SPLIT 

As previously stated, there are two 
types of operations; local and itinerant. 
The split between these two types of 
operations can provide important in- 
sight to the types of facilities needed at 
the airport (i.e. tiedowns, hangars, 
navigational aids, etc). 

According to the ATCT logs, the general 
aviation operational split at Scottsdale 
Airport in 1994 was approximately 68 
percent itinerant and 32 percent local. 

Since 1985, however, these percentages 
have fluctuated due to changes in the 
local activity and economy. Due to the 
increasing tourism industry and the 
business activity in the surrounding 
area, it  is anticipated that  the current 
amount of it inerant operations would 
increase slightly to 70 percent by the 
end of the planning period. 

The distribution of local versus itiner- 
ant  operations for the planning period 
is illustrated in Table  2F, Local  Ver- 
sus It inerant  Operations.  

TABLE 2F 

I 
I 
I 

Local Versus  It inerant Operations 
Scot tsdale  Ai rpor t  

i i i / ~ ? ~ : i ~ " " ~ i ' % ~ : : : ~ " " .  "- . . . . . . .  . ": . . . . . . . . . . . . .  ~ "  

Itinerant 
Local 
Total GA Operations 

110,920 
54,080 

16.5,000 t 

128,754 
57,846 
186,600 

138,690 
62,310 

201,600 

153,456 
68,944 

222,400 
I Note.: ~ Estimflt~ 

168,000 
72,000 

240,000 
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COMMERCIAL SERVICE 
FORECAST 

Historically commercial service activity 
into, Scottsdsle Airport was provided by 
scheduled regional/commuter airlines 
and charter companies. At the present 
time, however, the airport is not being 
served by a scheduled airline. Numer- 
ous charter companies still serve the 
airport, providing sight-seeing tours 
and on-demand service. 

In order to determine the type and size 
of facilities necessary .to. accommodate 
airline activity at  any airport, several 
elements of this activity must  be fore- 
cast. The two elements considered most 
important include Annual Enplaned 
Passengers ,and Annual Commercial 
Service Operations. 

ANNUAL ENPLANED, 
PASSENGERS 

Enplaned passengers are those that  
board a commercial service aircraft for 
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departure from the airport. This statis- 
tic is the most basic indicator of demand 
for commercial service activity. 

The 1993 Origin-Destination Data for 
the Phoenix area was used to evaluate 
the top 25 markets. The top 25 markets  
for the Phoenix area are presented in  
Table 2G, Origln-Destination Data. 
The data was comprised from a 10 per- 
cent passenger sampling of those pas- 
sengers who originated from or whose 
final destination was Phoenix Sky Har- 
bor International Airport. Of the top 
25, six are within a potential market  
tha t  could be served by commuter air- 
craft from Scottsdale Airport (Los An- 
geles, San Diego, Las Vegas, Ontario, 
Burbank,  and Santa  Ana). These six 
destinations totaled approximately 29.0 
percent of the total passengers to and 
from Phoenix Sky Harbor International 
Airport. Currently, the commuter air- 
l ines do not serve Scottsdale Airport; 
however, i t  would appear  that  these six 
desk--nations could potentially generate 
a demand for direct service from 
Scottsdale Airport. 
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TABLE 2G 
Origin-Destination Data (1993) 
Phoenix, Arizona 

Ranking/Destination 

5. Chicago 

6. Albuquerque 

7. San Francisco 

9. Denver 

10. Oakland 

11. Minneapolis/St. Paul 

12. Newark 
13. Seattle 

14. Dallas/Ft. Worth 
15. E1 Paso 

16. Kansas City 

17. San Jose 

18. St. Louis 

19. Detroit 

20. Sacramento 

21. Salt Lake City 

22. Boston 

23. New York 

25. Atlanta 

Passengers 

J 
54,001 

52,563 

49,298 

38,119 

37,324 

30,073 
28,173 
27,399 

26,330 
25,756 

25,591 
22,945 

22,788 

22,358 

21,795 

20,913 

19,368 

18,138 
~ N  

16,869 

% of Total Passengers 

@ 
3.73 

3.63 
3.40 

2.63 

2.57 

2.07 

1.94 
1.89 

1.82 

1.78 

1.77 

1.58 

1.57 

1.54 

1.50 

1.44- 

1.34 

1.25 

1.16 

Note: 
Source: 

10 percent sampling of the 1993 passenger data 
USDOT; BACK Information Services 

I 
I 
I 

I 

An evaluation of the potential commu- 
ter activity for Scottsdale Airport was 
also conducted. Based on a previous 
study (Scottsdale Airport Air Service 
Analysis, October 1987, SH&E), it can 
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be expected that Scottsdale Airport 
could provide commuter service to three 
of the markets indicated in Table 2G 
(Los Angeles, Las Vegas and San 
Diego). These top three market consti- 



tu to  a p p r o x i m a t e l y  21 p e r c e n t  of t h e  
e n p l a n e m e n t s  a t  P h o e n i x  S k y  H a r b o r  
I n t e r n a t i o n a l  Ai rpor t .  The  1987 S t u d y  
did not foresee the reuse of Williams Air 
Force Base as a civilian airport; there- 
fore, projected enplanements at 
Scottsdale Airport were significantly 
higher than is currently antidpated., 

Using the same markets as established 
in the 1987 Air Service Study, Table 
2H, Scottsdale  Airport  C o m m u t e r  
Enplanement  E v a l u a ~ o ~  illustrates 
the estimated enplanements for Scotts- 
dale Airport. 

I 
I 
I 
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T A B ~ :  2H 
Scottsdale  Airport  C o m m u t e r  E n p l a n e m e n t  Eva luat ion  

NNNNN N N N N / N N N  
PHX Domestic ~,nplanements 1 

PHX Commuter Enplanements! 

Witliams Gateway 
Enplanements ~ 

Total Domestic/Commuter 
Enplanements 

PHX Connecting Traffic (40%) I 

PHX O&D Enplanements 

LAX, LAS, & SAN Share 8 

Scottsdal,e Airport Share (13.1%) 4 

Scottsdale Airport Share (I.0~- 
3.0%) 

15,825,313 

2,06,578 

(500,000) 

15,531,891 

6,212,756 

9,319,135 

1,922,537 

251,852 
19,225 

18~59,758 

280,869 

(1,000,OO0) 

17,840,627 

(7,136,251) 

10,704,376 

2,208,3,13, 
289,289 

22,083 

21,294,203 

355,16,1 

(1,600,000) 

20,049,364 

(8,o19,745) 
12,029,618 

2,481,710 

325,1,04 

49,634 

24,028,648 
42:9,452 

(2,450,000) 

22,008,100 

(8,803,240) 
13,204,860 

2,724,163, 

356,865 
81,725 

Sources: 1 1995 'T~rai~" ,SANS 
2 19.93 Williams Air Force Base Master Plan 
s 1993 O&D Report, Back Information Services 
4 19'87 Scottsdale Airport Air Service Analysis 
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It is assumed that 13.1 percent of the 
market, as anticipated in the 1987 
Study, would not be reached during this 
plmmmg period. It is anticipated, how- 
ever, that Scottsdale Airport could sup- 
port commuter service of approximately 
one percent of the market (in the short~ 
term) increasing to. three percent by the 
end of the p l u g  period. The fore- 
cast resulting from this analyses is 
provided in Table 2J, Forecas t  
E n p l a n e m e n t s  Summary .  
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To develop additional (charter/air taxi) 
enplanement forecasts, several of the 
analytical techniques outlined previ- 
ously were examined for their applica- 
bility. These include historical trend- 
line analyses, regression analyses, and 
a review of other sources. 

A trendline forecast based upon avail- 
able h~storical enplanement data from 
1986-1990 produced a excellent correla- 
tion (R2=0.98) ,, which was expected 
considering the relatively steady in- 
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crease in enplanements during that  
period. The trendline for the period 
from 1986 to 1994 produced a very poor 
correlation (R2=0.31). This was ex- 
pected due to the decrease in  enplane- 
ments over the last  three years. The 
forecast resulting from these trendline 
analyses are provided in T a b l e  2J.  

One of the more common forecasting 
practices involves l inear  regression 
analysis with population as the inde- 
pendent variable. The populations for 
the City of Scottsdale and the City of 
Phoenix were analyzed in an attempt to 
obtain high correlation upon which to 
make future projections. The correla- 
tions proved to be very good (R2=0.88 
and 0.94, respectively), and the result- 
ing forecasts are indicated in T a b l e  2J.  

Enplanement  forecast from the other 
aviation related studies were also exam- 
ined. The results from these forecasts 
are included in T a b l e  2J. 

The selected enplanement forecast 
indicated in  T a b l e  2 J  is predicated on 
the ability of Scottsdale Airport to at- 
tract a commuter airline to serve the 
airport. It is anticipated that  this type 
of service would occur between the 
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years 2000 and 2005. In the meantime, 
however, i t  is expected that  the 
enplanements will increase due to in- 
creased charter activity (sight-seeing 
tours and on-demand service). E x h i b i t  
2C, Forecas t  Enplanements ,  illus- 
trates the forecast enplanement levels 
for the planning period. 

Both the national economy and airline 
industry  will be major factors that  in- 
fluence the enplanement  forecast after 
the year 2005. Although the national, 
state and local economies are slowly 
recovering from the recent recession, 
the airline industry is struggling and 
dramatic changes in  the airline struc- 
ture may occur in  the future. The fac- 
tors that  affect airline operations will 
directly impact enplanement forecasts. 
It is important to note, however, that  
the most stable portion of the airline 
industry has occurred in the regional/ 
commuter air  carrier segment, an air- 
line segment which has historically 
served Scottsdale Airport. With contin- 
ued improvement in the economy and 
balance within the airline industry, 
enplanement growth at the Scottsdale 
Airport should be expected to occur 
during the planning period. 



TABLE 2J  
Forecas t  Enp lanemen t s  S u m m a r y  
Scot tsdale  Ai rpo r t  

1986-19'90 (R~=0.98) 

1986-19'94 (R2=0.31) 

City o£ Scottsdale (R~=0.88) 
City of Phoenix (R2=0.94) 

1993 MAG RASP 
1988 State Aviation Needs 
Study 

Annua l  Enp lanemen t s  

36,104 

13,432 

48.,464 

16,544 

28,620 I 37,825 

51,650 
16,000 

11,2.00 

N/A 
N/A 

36,300 

6.0,823 73,183 

19,656 22,768 

 NNNNN 
64,407 75,095 
47,162 I ~  

98,900 
N/A 25,000 

65,1oo I 9s,o0o 

I 
! 

I 
I 
I 
I 
I 

Note: N/A- Not Available 

ANNUAL COMMERCIAL SERVICE 
OPERATIONS AND FLEET MIX 

In addition to passenger enplanements, 
there are other factors which affect 
forecasts of airline facilities. The num- 
ber of airline operations can be deter- 
mined from the average ratio of passen- 
ger enplanements per d e p ~ e .  This 
ratio is dependent upon the size of the 
aircraf~ and the average percentage of 
seats that  are filled for each departure. 
The percentage of enplanements to 
available seats is called the Boarding 
Load Factor (BLF). 

The BLF is important to airline compa- 
nies because it  serves as a measure of 
airline profit from a given market. 
When the BLF is high, an airline will 
offmn consider increasing the number of 

seats or the number of flights available. 
The BLF, the type of aircrai~ and the 
number of ~ available, determine 
an airline's marketing strategy. 

According to the FAA Aviation Fore- 
casts, 1994-2005, between 1993 and 
2005, the average number of seats per 
aircraft for regional/commuter airlines 
in the United States is forecast to be 
between 22.9 and 35.5, with an average 
BLF between 48.7 and 49.8 percent. 
This would result in an average 7.5 
percent grow~ in. annual enplanements 
by regional/commuter airlines in the 
United States. The BLF for Scottsdale 
Airport has historically been signifi- 
cantly higher than the national average 
due to the nature of charter activity. 
Sco~sdale Airport charter companies 
have historically had a 69 percent BLF. 
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Exhibit 2C 
FORECAST ENPLANEMENTS 



i Service  Fleet  Mix and Operations,  
depicts the anticipated commercial 

! 
Commuter service at Scottsdale Airport capacities of aircraft. Exh ib i t  2D, 
is anticipated to have a BLF of approxi- Opera t ions  F o r e c a s t  Summary ,  

I mately 50 percent throughout the plan- presented at the end of the chapter 
ning period. Table  2K, Commerc ia l  illustrates the projected commercial 

service operations throughout the plan- 
ning period. 

operations based on various seating 

! 
TABLE 2K 
Commerc ia l  Service  F lee t  Mix and Operations 
Scot tsdale  A i rpo r t  

, -.-. . 

<19 (Cessnas, Twin Otter) 
+ 19 (Beech 1900) 

+30 (Brazilia) 

+70 (Regional Jet) 

Total 

100% 100% 
0% 0% 

0% 0% 

0% 0% 

100% 

i. ~" ~:~.":.~U'~ 

50% 
50% 
0% 
0% 

35% 
25% 
30% 
10% 

~ ~ ~  ...~....~ 

20% 
5% 

50% 
25% 

100% 1 0 0 %  1 0 0 %  100% 

Average Seats/Departure 5 5 12 23 34 

Boarding Load Factor (%) 69 . 69 60 57 54 

E_..~lanements/Departures 

~lanements 

3.45 3.45 7.20 1 3 . 1 0  18.40 
I 

6,900 ! 11,200 36,300 65,100 98,000 
~ u ~ _ _ ~ a r t u r e s  2,000 3 , 2 5 0  5,000 5,000 5,350 
Annual Commercial Operations 4,000 6,500 10,000 10,000 10,700 

II 
II 
II 
II 
II 
il 

A N N U A L  I N S T R U M E N T  
A P P R O A C H E S  

Forecasts of annual instrtunent ap- 
proaches (AIA) provide guidance in 
determining an airport's requirements 
for navigational aid facilities. An in- 
strument approach is defined by FAA as 
"...an approach to an airport with intent 
to land by an aircraft in accordance 
with an Instrument Flight Rule (IFR) 
flight plan, when the visibility is less 
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than three miles and~or when the ceil- 
ing is at or below the minimum initial 
approach altitude." 

In determining the number of AIA's 
conducted at the airport, the number of 
instrument operations needed to be 
examined. Utilizing the 1994 Airport 
Traffic Control Tower activity logs, it 
was determined that  10 percent of the 
total operations were logged as instru- 
ment operations. These operations 



included actual instrument operations 
and instrument tmi~ng activity. 

Instrument weather condition in the 
Scottsdale Airport area occur less than 
two percent of the time. Utilizing the 
number of annual operations, the num- 
ber of AIA's were calculated for the 
planning period. The number of AIA's 

are expected to increase gradually 
throughout the p l ~ n g  period as com- 
mercial operations increase and more 
sophisticated general aviation aircrai~ 
operate at the airport. The forecast of 
AIA's at the airport are described in 
Table 2L, Annual  Instrument  Ap- 
proach  Forecast .  

I 

I 
I 
I 

TABLE 2L 
Annual  Ins trument  Approach Forecast  
Scottsdale Airpor t  

Annual Operations 

Annual Instrument 
Approaches ~ 

169,000 t 

349 

193,100 

386 

211,000 

422 

232,400 250,700 

465 501 

Notes: i Estimate 
Based on weather conditions 

! 

I 
I 
I 
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P E A K I N G  
C H A R A C T E R I S T I C S  

Many airport facility needs are ~elated 
to the levels of activity during peak 
periods. The periods used in developing 
facility requirements for ~ s  Master 
Plan are: 

Peak  Month-  The calendar month 
when peak aircraft operations oc- 
c L i r .  

Design Day - The average day in 
the peak month. Normally, this 
indicator is easily derived by divid- 
ing the peak month operations by 
the number of days in the month. 
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Busy Day - The busy day of a typi- 
cal week in the peak month. This 
descriptor is used primarily to de- 
termine general aviation ramp 
space needs. 

| 
Design Hour  - The peak hour I 
within the design day. Design hour 
is used particularly in airfield de- n 
mand/capacity ,analysis as well as n 
for terminal building and access 
requirements. I 

It is important to note that only the 
peak month is an absolute peak within 
a given year. ~ the others will be 
exceeded at various times during the 
year. However, they do represent rea- 
sonable p l ~  standards that can be 

I 
I 
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applied without over-bnilding or being 
too restrictive. 

GENERAL AVIATION PEAKING 
CHARACTERISTICS 

The general aviation peaking character- 
istics at Scottsdale Airport were esti- 
mated from an analysis of monthly 
operations in the year 1994. The peak 
month, March, was approximately 10.3 
percent of annual general aviation 
operations. For planning purposes, the 
peak month has been projected to re- 
main at 10.3 percent of annual general 
aviation operations throughout the 
planning period. 

The Design Day will vary depending on 
the number of operations during the 
peak month. At Scottsdale Airport, the 
average day was determined by divid- 
ing the peak month operations by 31 
(the number of days in the peak month). 

General aviation Design Hour opera- 
tions typically range between 10 and 15 
percent of the average day depending 
on the total activity. The Design Hour 
activity has been projected to remain at 
a constant 15 percent throughout the 
planning period due to the large 
amount of training activity at 
Scottsdale Airport. 

The definition of general aviation pas- 
sengers (Design Hour Passengers), as 
used in this section, refers to the aver- 
age number of pilots and passengers 
expected to utilize the airport's general 
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aviation terminal facilities during a 
given time. Touch-and-go operations 
would be an exception to the higher 
passenger levels anticipated. Pilots 
conducting touch-and-go operations 
may only use the terminal facilities at 
the start and finish of their training 
activity. According to Airport Traffic 
Control logs, approximately 32 percent 
of the general aviation operations are 
training in nature. In order to ensure 
that space requirements are not overes- 
timated in the planning effort, these 
operations were not considered in deter- 
mining design hour passengers. In 
calculating the design hour passengers, 
an average of 2.5 passengers per design 
hour operation, excluding training 
operations, was assumed for the exist- 
ing condition. It is anticipated that  this 
factor would remain constant through- 
out the planning period. 

COMMERCIAL SERVICE PEAKING 
CHARACTERISTICS 

For this analysis, commercial service 
peaking characteristics has been di- 
vided into two sections: enplanements 
and operations. The commercial service 
peaking characteristics are described in 
the following paragraphs. 

Enplanement  Peaking 
Characteristics 

According to 1994 enplanement data, 
the peak month for enplaned passen- 
gers occurs in the month of May with 
approximately 13.8 percent. For plan- 



ning purposes, the peak month is pro- 
jected to remain constant at 13.8 per- 
cent t~oughout the planning period. 

The Design Day, also referred to as the 
average day of the peak month, will 
vary from year to year depending on the 
number of enplanements during the 
peak month. At Scottsda]e Airport, the 
design day enplanements were deter- 
mined by dividing the peak month 
enplanements by 31 (the number of 
days in the peak month). 

Design Hour enplanements are used to 
establish peak hourly demand affe~ing 
terminal facilities. The Design Hour 
enplanements at Scottsdale Airport are 
affected by the airline schedules. By 
the end of the planning period, Design 
Hour is expected to be 15 percent of the 
Design Day. 

The forecast of enplanement peaking 
characteristic at Scottsdale Airport are 
presented in Table 2L, Forecast  
Peaking Characteristics. 
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Commercial Service Operation 
P e ~  Characteristics 

According to the 1994 operational data, 
the peak month for commercial service 
operations occurred in the month of 
April with approximately 14.2 percent 
of the total operations. As with the 
enplanement peaking characteristics, 
this percentage is expected to remain 
relatively constant at 14.2 percent 
throughout the planning period. 

The Design Day percentage was deter- 
mined by dividing the peak month com- 
mercia] operations by 30 (the number of 
days in the peak month). 

Current Design Hour operations were 
estimated to be 10.0 percent of the De- 
sign Day operations. This percentage is 
expected to remain constant throughout 
the planning period. The operation 
p e ~  characteristics for commercial 
service are depicted in Table 2L. A 
s,mm~ry of the total, commercial ser- 
vice, and general aviation peaking char- 
acteristics are presented in Table 2L. 
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TABLE 2L 
F o r e c a s t  P e a k i n g  C h a r a c t e r i s t i c s  
S c o t t s d a l e  A i r p o r t  

Annual 
Peak Month 
Design Day 
Design Hour 

Annual 
Peak Month 
Design Day 
Design. Hour 

im~mmllmll lml /N 
Design Hour ~otlPassenger s 

Annual 
Peak Month 
Design Day 
Design Hour 

Annual 
Peak Month 

Design Day 

Design Hour 

~ ~ ~ N N N N  

169,000 193,100 211,000 232,400 250,700 
17,541 2 0 , 1 4 3  2 2 , 1 8 5  24,121 26,239 

565 650 717 779 843 
84 96 105 115 125 

165,000 186,600 201,600 220,400 240,000 
16,972 19,220 2 0 , 7 6 5  22,701 24,720 

547 620 670 732 797 
~ ~ ~  82 93 100 110 120 

140 158 171 

6,500 
923 
30 
3 

11,200 
1,546 

5O 
7 

i0,000 

1,420 

47 

5 

36,300 
5,009 
162 
24 

4,000 
569 
18 
2 

6,900 
949 

31 

5 

187 203 

10,000 
1,420 

47 
5 

65,100 
8,984 

290 

43 

10,700 
1,519 

51 
5 

98,000 
13,524 

436 
65 

I Note: 1 Estimate 

I 
i 
I 
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SIYMMARY 

This chapter  has  provided forecasts for 
those indicators  of aviat ion demand  
tha t  are essential to effective analysis  of 
future facil i ty needs of the  Scottsdale 
Airport. The next  step in  the  mas te r  
planning process is to assess the  capac- 
i ty of the existing facilities and  to deter- 
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mine what  facilities will be necessary to 
mee t  future aviat ion demands.  T a b l e  
2M, F o r e c a s t  S u m m a r y ,  is provided 
as a summary  of forecast informat ion  
for referral  in  l a te r  port ions of the  
study. E x h i b i t  2D, O p e r a t i o n s  Fo re -  
c a s t  S u m m a r y ,  graphical ly  i l lus t ra tes  
the  forecast operations by  category. 



! 

I 
TABLE 2M 
F o r e c a s t  S u m m a r y  
Scottsdale Airport 

Single Engine 

Multi Engine 

TurboProp 

Jet 

Rotorcraft 

Total Based Aircraft  

270 

82 

8 

24 

9 

393 

~ : ~ . ~ - : . : ~  ~ #  ::.-::~ ~x~.-.,,.:.:-. ~,-- ~ -  ~ _ _ ' . ~ : ~ : _ : . ~ . ~  

~ ~ "." "." ":~::~.~ : : : : : : : y~ : :$ : ;~ . : :~ : .  

~÷~.-.);~(~. ~ ' : . ~ : ~ ± . :  ~:~-::.~:-:-~: ~.~k~.~ 
~ { : ~ ~ ~  ~.~:-:~'~':':-':'-~:'-':':~--~ ~ : ~  ~ -  ~:~.$$$$~ ~: ~::~-=:-~ 

292 

94 

18 

32 

12 

@ m m / m l m m  
299 3O5 

102 110 

24 30 

36 40 

13 15 

284 

89 

12 

28 

11 

448 474 500 

I 
I 
I 
I 
I 

Commercial 4,000 6,500 10,000 10,000 10,700 

General Aviation 110,920, 128,754 138,690 15 ,3 ,456  168,000 
! 

I t inerant  Ops 114,920 135,254 148,690 163,456 178,700 
Subtotal 

l n n n n l m m l l ~ ~ ~  ~ ~ 
General Aviation 54,080 57,846 62,310 68,944 72,000 

Local Ops Subtotal 54,080 57,846 62,310 68,944 72,000 

I 

I 
Total Annual 
Operations 

Annual 
Enplanements  

169,000' I 

6,9001 

198,I00 

NNNN 
11,2t!11 

211,000 

NNWN 
36,3~, 

23,2,400 

NNNN 
65,100 

250,700 

98,000 

Annual Instrument 338 386 422 465 501 
Approaches 

Note: ~ Estimate 

I 
I 
l 
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