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INTRODUCTION AND SUMMARY
A I R P O R T



The San Manuel Airport Master Plan is a
cooperative effort between Pinal County,
the Arizona Department of
Transportation, Aeronautics Division
(ADOT), and the Federal Aviation
Administration (FAA). This Airport
Master Plan is a comprehensive analysis
of airport needs and alternatives with
the purpose of providing direction for
the future development of this facility.

This Master Plan replaces the previous
Master Plan completed in 1991.
Typically, airport sponsors periodically
update their master plans to ensure that
their airport can continue to provide the
necessary facilities required to meet
aviation demand. The commitment to
this Master Plan on the part of Pinal
County is evidence that the County
recognizes the challenges inherent in
accommodating future aviation needs, as
well as the importance, of San Manuel

Airport to the county, the local
community, and the surrounding region.
The cost of maintaining a viable airport
is an investment which yields significant
benefits to a community. By maintaining
a sound and flexible Master Plan, San
Manuel Airport can increase its value as
an economic asset, and continue to be a
source of pride to the residents of the
community.

MASTER PLAN OBJECTIVES

The primary objective of this Airport
Master Plan is to determine short,
intermediate, and long term develop-
ment needs for the Airport to insure that
it will continue to be a safe, efficient,
economical, and environmentally
acceptable air transportation facility. The
accomplishment of this objective
requires the evaluation of the existing

Introduction and Summary
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a irpor t  facility and n eeds t o det ermine
wha t  act ions sh ould be ta ken  to
ma in ta in  an  adequ a te, sa fe, and
reliable a irpor t  facility to meet  the
needs of P ina l Coun ty and  the
s u r r ou n d in g com m u n it y.   Th e
completed  Master  P lan  will p rovide an
out line of the n ecessar y development
and give county, st a te, an d federa l
officia ls advance not ice of fu ture needs
to a id in  planning, schedulin g, a nd
bu dget ing.  In  addit ion , th e fina lized
document  inclu des a  set  of a irpor t
layou t  pla ns wh ich  depict s the proposed
development  for  the Air por t .

The Mast er  P lan  provides a  cont inuous
planning process t hrough a  phased
ou t line of the proposed  improvements
required to meet  the u lt ima te a via t ion
needs  of t h e com m u n ity.  Thi s
cont inuous pla nning pr ocess  ben efits
responsible officia ls by giving advanced
not ice of fu ture a irpor t  funding needs so
tha t the appropr ia te st eps can  be taken
to assure tha t  adequate funds a re
budgeted or plann ed.

In  order t o accomplish the object ives set
for th in th is study, th e Airport  Mast er
Plan provides the following informat ion:

• I n v e n t o r y  o f  E x i s t i n g
C o n d i t i o n s  -  C ol l e c t s ,
a s s e m b le s , a n d  orga n ize s
relevant  in format ion  and da ta
regard ing  t he a irpor t , t he San
Manuel and Tr i-Commu n ity
a rea , and the sou th -cen t r a l
r egion  of Ar izona .

• Foreca sts  - P roject ions of
avia t ion  demand, by quan t ity
and type.

• F a c i l i ty  R e qu i re m e n t s  -
Det ermines ava ilable capa cit ies
of var ious facilit ies a t  the a irpor t
a n d iden t ify th e facilit ies
requ ired  t o meet  project ed
d em a n d  over  t h e  20-yea r
planning h or izon .

• Ai r p o r t  Al t e rn a t i v e s  -
Develops and  eva lua te var ious
a l t e r n a t i v e s  fo r  a i r p o r t
development  a s det ermined by
cur ren t  a n d fu t u r e fa cility
requirem ent s.

• Airport  Layou t  Plan  - Refines
the recommended master  plan
development  concept  in to the
a i r p or t ’s  f i n a l  p la n  for
implementa t ion .

• Financia l Plan  - Prepares  the
a irpor t  developm en t  schedu le
and cost  est imates  for  the
r ecom m en ded  m a st er  pla n
development  concept.  This plan
will ensu re tha t logica l s taging of
improvemen t s a re given pr oper
considera t ion  in  the development
of an  overa ll financia l p lan  and
capita l improvement  program.

• Env ironme ntal Evaluat ion  -
P repa res a  preliminary environ-
men ta l overview to iden t ify
potent ia l environmenta l concerns
tha t will need to be addr essed
pr ior  to implement ing aspect s of
the p lan .

In  addit ion  to P ina l County, ADOT, the
FAA, and t he consu lt an t  t ea m, a
Planning   Advisory   Commit tee  (PAC)
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was established to review the va r ious
aspect s of the pla n  as it  was developed.
Th is comm ittee reviewed dra ft ph ase
repor t s on t he pr oject  and pr ovided
comments and  input  th roughout  the
study to help insure tha t  a  rea list ic,
viable plan  is developed. A public
in format ion  workshop is also conducted
to a llow the public to learn  about  the
study and provide inpu t .  The fina l
m a s t e r  p l a n  t e ch n i ca l  r e p or t
incorpora tes cha nges as a  resu lt  of
applicable comments  ga ined  from th is
review process.

S UMMARY O F THE 
RECOMMENDED 
MAST ER  P LAN  
CO N CEP T

The Master  P lan  for  Sa n  Manuel
Air por t  provides for  the order ly u se of
exist ing a irpor t  facilities to enhance the
sa fety of a ir cra ft  opera t ions, ma in ta in
exist ing a ir field  facilit ies  and suppor t
fu ture avia t ion  demand (should  new
levels of demand be exper ienced).  The
Master  P lan  includes provisions t o
ensure the long-term viabilit y and self-
sufficiency of the a irport  by maximizing
ava ilable a reas a t  the a irpor t  for
avia t ion-relat ed opportunit ies .  Exh ibit
5A depicts element s of the Mast er  P lan
for  San  Manuel Airpor t .

Sp ec i fi cs  of t h e  r e com m e n d e d
d eve lop m e n t  p la n  a n d  ca p i t a l
improvemen t  progra m (together  the
Recommended Master  P lan  Concept )
a re provided in  Chapter s F ive and Six
of th is Ma st er  P la n .  In  conju nct ion
with  the PAC and P ina l Coun ty, the

following recommenda t ions have been
developed for  San  Manuel Air por t :

AIRF IELD

• Acqu ire fee simple t it le to the
exist ing a irport  site.

• Acqu ire appr oxima tely 21 acres
of lan d to protect  the Run way 11
a ppr oa ch  from incompa t ible
development  and meet  FAA
design sta nda rds.

• Extend Run way 11-29 an d the
pa ra llel t axiway to 4,800 feet . 

• Remove hangars , apron , and
other  bu ildin gs a t  the Run way 29
end tha t  a re loca ted in  FAA
manda ted safety and obst ruct ion
free ar eas.

• Pave the pa ra llel t axiway
(Taxiway A) the full len gth  of
Runway 11-29.

• Add holding a prons a t  each
ru nwa y end.

• In st a ll medium  int ensity runway
light ing (MIRL) and  medium
in t en s i t y  t a x iwa y (MI T L )
pa vem en t  edge ligh t ing.

• In st a ll a  rot a t ing beacon to a id in
the iden t ifica t ion  of the a irpor t
loca t ion  a t  a  n ight  and  dur ing
poor visibility conditions.

• In st a ll a  pr ecision  approach  pa th
indica tor  (PAPI) a t  each  runway
end   to   a ssist    pilots    in   deter -
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mining the cor rect  descen t  pa th
to each r un way end.

• In st a ll runway end iden t ifier
lighting (REILs) a t  each  runway
end to assist  pilots  in  loca t ing the
runway ends a t  n ight  and during
poor visibility conditions.

• In  coopera t ion  with  the FAA,
establish  in st rumen t  approach
procedures to Runway 11 and
Runway 29 to ass ist pilots  in
loca t ing and  landing a t  the
a irpor t  during inclement  wea ther
condit ions.

• Mark Runwa y 11-29 wit h  non-
precision r un way ma rk ings.

• In st a ll an  Automated Weat her
Observa t ion  System (AWOS)
south  of Runway 11-29 to collect
a n d  d i s s e m in a t e  w e a t h e r
in format ion  per t inen t  t o San
Manuel Air por t .

LANDSIDE

• Acqu ire the land  south  of the
a irpor t ’s existing lease boundary
(45 acres ) to the ra ilroad.  Th is
area  will be ret a ined for  long
t e r m  g e n e r a l  a v i a t i o n
development  needs.  The AWOS
and reloca ted segmen ted circle
and ligh ted wind cone will be
loca ted in  th is a rea  as well.

• Rea lign  a irpor t  en t rance road to
connect  with  St a te Highwa y 76
dir ectly sou th  of the a irpor t .

Pave the a irpor t  access road to
the ma in  apron  a rea .

• Extend elect r ica l, wa ter , and
telecommunica t ion  u t ilit ies to
the nor th  side of the a irpor t .

• Expand the exist ing a pron  to the
nor t h  t o p rovid e s u fficient
clearance between  the t axilane
and fu ture buildings. 

• Const ruct  an addit iona l ta xiway
connect ion  to Taxiway A.

• Cons t ruct  four , 10-unit T-
hangars wes t  of the exis t ing
ma in  apr on a rea . One of th ese
10-un it  T-hangars is a ssumed to
replace the exis t ing ha nga r
facilit ies a t  the Run way 29 end
tha t a re planned to be removed
t o m eet  F AA sa fet y a n d
obst ruct ion  clearance sta nda rds.

• Reserve a rea  on  the nor th  side of
t h e  m a in  a p r on  for  t h e
development  of large clea rspa n
hangars tha t  would be used to
provide com m er cia l gen er a l
avia t ion  services such  as  (but  not
limited to) a ircra ft  main tenance
and repa ir , a ircraft  sa les , and
aircraft cha rt er services.

• Reserve an  a rea  on  the nor th side
of the ma in  apron  for  the
development  of a  public t ermina l
bu ilding. 

• Cons t ruct  a  public pa rking ar ea
nor th of the main  apron  to serve
the      T-ha ngar s,     clea r     spa n
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commercia l hangars, a nd public
termina l bu ildin g.

• Reserve an  a rea  on  the nor th side
of the ma in  a pron  for  the
development  of an  a bove gr ound
fuel storage loca t ion  for  both
100LL and J et -A fuel.  Th is
loca t ion  is ideally su ited to serve
as a  self service fuel island.

• Reserve an  a rea  on  the nor th side
of the apron  for  the development
of a n  a ircraft  wash  rack .  The
a ir cra ft  wash rack will provide
for  cleaning of a ircraft  and
proper  collect ion  of a ircra ft
clean ing fluids and debris.

• Reserve an  ar ea east  of t he ma in
apron  area  for  the cons t ruct ion  of
individua l clear  span  hangars .
T h e s e  h a n ga r s  w ou l d  b e
developed on  a  lower  t er r a in
e l e va t i on  t o r e d u ce  f i l l
requirement s.  The hangars
would face nor th  with  the access
taxiway loca ted nor th  of the
ha ngar s.  Vehicle access would be
sout h of th e ha ngar s.

• Cons t ruct  a  helipad east  of t he
ma in  apr on .  The helipa d is
designed to segr ega ted fixed-
win g and  helicop ter  t r a ffic
opera t ions for  sa fety.

CAPITAL 
N EEDS

The Mas ter  P lan  h as iden t ified
a pproximately $6.8 m illion  in  capit a l
needs  over t he plann ing per iod

(Exh ibit 6A) .  Near ly 87 percent  of the
tota l cost s a re eligible for  gran ts-in-a id
administ ered by th e FAA and ADOT.
The source for  FAA grant  funding
assis tance is t he Federa l Aviat ion Tr ust
Fund and Sta te Avia t ion  Fund.  The
federa l Aviat ion Tr ust  Fu nd is a
depos itory for  avia t ion  t axes such  a s
th ose from a ir line t icket s, a via t ion  fuel,
a ir cr a ft  r egis t r at ions,  a nd oth er
avia t ion -relat ed fees.  The S ta te
Aviat ion F un d is a  depos itory for flight
proper ty taxes  and other  fees .  The FAA
dist r ibut es funds from the Avia t ion
Tru st  Fund through  the Airpor t
Improvement  Progra m (AIP ).  Under
the AIP , eligible projects can  receive up
to 91.06 percent  funding fr om the FAA.
ADOT dist r ibu tes funds from t hrough
the St a te Tra nsport a t ion Board.

S ince Sa n  Manua l Airpor t  is  not
cur ren t ly included in  the federa l
N ational Plan  of In tegrated A irports
(NP IAS), the a irport  does n ot r eceive
a n y feder a l dolla r s for  ca pit a l
improvemen ts a t  the a irpor t .  However ,
it  is an t icipa ted tha t  Sa n  Manuel
Air por t  will event ua lly be included in
the NP IAS as the Airpor t  meet s a ll
eligibility cr iter ion .  The NPIAS is
upda ted ever y five yea rs, wit h  the n ext
upda te schedu led for  2005.  The
primary advan tages of being feder a lly
eligible in clu de: a  la rger  fundin g source
and annua l entitlements.  If th e AIP
au thor iza t ion  is enacted into law a s
expected in  mid 2003, over  $3.0 billion
in  annua l funding will be ava ilable for
the Federa l AIP program through 2008.
The Federa l AIP  program a lso provides
for  an  annua l ent itlement  in  the
amount  of $150,000 for  genera l avia t ion
a irpor t s   such  a s  San   Manuel  Airpor t
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tha t can  be applied for  AIP  eligible
projects.

Sa n  Manuel Airport  is a lso eligible to
receive discret ionary funding from the
AIP .  The FAA pr ior it izes discret ionary
needs, regiona lly a nd na t iona lly pr ior  to
making discret ionary funding decisions.
U n l i k e  e n t i t l e m e n t  f u n d i n g ,
discret ionary fun ding is not  guaran teed.
Once eligible, P ina l County will need to
p u rs u e discr et ion a r y fu n din g a s
ent it lement  funding is not  expected to
cover the ident ified capita l needs  (see
Exhibit  6A).

In  support  of th e sta t e a irpor t  system,
the S ta te of Ar izona  a lso pa r t icipa tes in
a i r p or t  d e v e l op m e n t  p r oje ct s .
Presen t ly, the St a te fun ds 95 percent  of
eligible a irpor t  improvement  projects a t
San Manuel Air por t .  Once Sa n  Manuel
Air por t  is included in  the NP IAS and
receives FAA fundin g, the St a te will
fund ha lf of the a irpor t ’s 8.92 percent
matching share (4.47 percen t ) for  a ll
AIP    eligible  project s.   The   S ta te   of

Ar izon a  a lso pa r t icipa tes in  t ermina l
development  project s bu t  a t  varying
levels and not  to exceed to 90 percen t  if
the a irport  is in cluded in  the NP IAS or
95 percent  if not  included in t he NP IAS.

P ina l Coun ty will need to u t ilize it s own
resources t o pr ovide t he r emaining
project  cost s.  The a irpor t  is not
genera t ing an  opera t ing income a t  th is
t ime.  Therefore, most  fundin g will need
to come from t he Coun ty’s genera l
fun ds.  The Master  P lan  an t icipa tes  the
need to increa se the a irpor t ’s  opera t ing
income to assis t  in  fundin g the
opera t ion  and development  of the
a irpor t .  The Master  P la n  has
designa ted a reas  for  new hanga r
development  a s a  means of developin g
an income st r eam for  t he a irport
t h rough hangar  ren ts or land lea se
paymen ts.  The expansion  of genera l
avia t ion  ser vices a nd fuel sa les could
provide addit iona l revenue st reams
through the collect ion  of a  percentage of
gross receipt s a nd fuel flowa ge fees.  
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Chapter One

The initial step in preparation of the
Airport Master Plan for San Manuel
Airport (E77) is the collection and
analysis of pertinent information,
including an inventory of existing
conditions at San Manuel Airport. Other
essential data have been gathered that
place the community of San Manuel and
the airport, not only geographically, but
also within the context of local and
regional needs and demands. The
inventory will provide a framework for
all subsequent evaluations and proposed
actions. This compilation of material
includes the following:

• Airport setting, including locale, 
history, jurisdiction, climate, other 
airports, and previous studies.

• Physical inventories and descriptions
of facilities and services now 
provided by the airport.

• An overview of existing regional 
plans and studies to determine their 
potential influence on the airport 
master plan.

• Background information pertaining
to the community of San Manuel, the 
south-central Arizona region, and 
Pinal and Pima Counties. Analysis of 
these areas also includes descriptions 
of recent development which has 
taken place in the airport environs 
and plans for future development 
which may impact the airport.

• Population and socioeconomic
information which provide an 
indication of the market and possible 
future development potential.

Inventory

1-1
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Th is in format ion  has  been  obta ined
through on-sit e invest iga t ions of the
a irpor t  and in terviews with  a irpor t
management , a irpor t  t enants , and
representa t ives of var ious govern ment
a gencies.  In forma t ion  was a lso made
ava ilable through s tudies  concern ing
the a irport , includin g: t he S an Manuel
Airport Master Plan  (1991), a irpor t
st a t ist ica l da ta  pr ovided by P ina l
County, and the May 2000 Arizona
S tate Avia tion  N eeds S tudy (SANS).
Community informat iona l repor t s  and
documents were u t ilized, a s well as
various int ernet web pages.

AIR P O R T  SET TIN G

The following discussion  descr ibes the
ph ysical  loca t ion  a n d  h is t or ica l
background of San  Manu el Airport .  It
a lso places it  with in  the context s of the
na tiona l and sta te a irspace system s.

LOCATION

As shown on  Ex h ib it  1A, San  Manuel
Air por t  is  loca ted  a t  the southeas tern
corner  of P ina l Coun ty in  sou th -cen t r a l
Arizon a , two miles  wes t  of the
unincorpora ted community of San
Manuel. Th e a irport  is a pproxima tely
50 miles   nor th  of Tucson .  The a rea  is
nor th of t he San ta  Ca ta lina  Moun ta in
Range and  jus t  wes t  of the San  Pedro
River and  Galiuro Mounta ins  in  the
eas tern  reaches  of the Sonoran  Deser t .
The na tu ra l scen ic a t t r act ions of the
area  a re the San ta  Cat alina  Moun ta ins,
with  Ca ta lin a  S ta te Park  and Mount
Lemmon Ski Va lley; t he new Or acle
S ta t e P a r k  (Or a cle Cent er  for
Environmen ta l Educa t ion) on  the

nor theas tern  footh ills of the mounta in
range, between Tu cson a nd Sa n
Manuel; and severa l popula r  h iking
t ra ils, includin g the Or acle Ridge Tra il
and Ar izon a  Tr a il.  Ma jor  ra il, freigh t ,
and bus t ermina ls a re loca ted in
Tucson .

San Manuel Air por t  is accessed by
t raveling east  from Highwa y 77 on
Highwa y 76, a lso ca lled Redin gton
Road. Pr ior  to J une 2003, when a  new
a ccess r oa d wa s con st r u ct ed to
Redingt on  Road direct ly south  of the
a irpor t , the a irport  was a ccessed via  a
1.3 mile road on  Broken  Hills P roper t ies
(BHP Billiton) mining com pany of
Aust r a lia  pr oper ty. The new r oad is  less
than  one-mile long.

The a irpor t  s it s  a t  an  eleva t ion  of 3,274
feet  above mean sea  level (MSL) on
approximately 154 acres  of land .  The
southern  boun da ry of the a irport  is
marked with  a  la rge storm water
dra inage channel.  Fur ther  south  is  the
BHP Billiton  pr ivat e ra il line t ha t  runs
to the copper  mine and r etu rns each  day
to the refinery and Redingt on  Road.  To
the nor th  and east  is BHP Billiton-
owned land .  Ar izona  S ta te Trust  Land
is locat ed to th e west.

The land sur rounding the immedia te
a ir por t  bou n da r ies is  gen er a lly
un developed.  Su rrounding lan d uses
include an  a rchery ra nge an d the copper
smelter  and r efiner y approximately two
miles to the east .

To the nor th , the terra in declines
towar ds the Sa n  Pedro River . To the
wes t , the ter ra in drops off sign ificant ly
as  the  Cot tonwood  Wash   has  worn   a
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course from the nor th-facing h illsides
down to the Sa n  Pedro River .

The a irpor t  pr oper ty, which  lies en t irely
with in  th e un incorpora ted limits of
P ina l Coun ty, is pr iva tely-own ed by t he
BHP Billiton  mining com pany a nd is
leased to P ina l Coun ty for  one dollar
per  year  for  35 year s, from 1995 to
2030.  The county has appoin ted an
a irpor t  mana ger, who oversees th e
opera t ion  of the a irpor t .  The a irpor t
h a s  n ot  e s t a bl i s h ed  m in im u m
sta nda rds.

The P ina l County Compr eh en sive P lan
has des igna ted t he land surroundin g
the a irport  a s eit her  a  public resource
(Arizon a  Sta te Trust  owned la nd) or
mining (BHP Billiton-owned land).  The
la n d s u rr ou n din g t he developed
community of Sa n  Manuel is designa ted
as either  ru ra l community, t r ansit iona l,
and rura l.  These land design a t ions
provide for  the fur ther  commercia l and
residen t ia l development  of the San
Manuel community.  P ina l Coun ty has
not  designa ted an  Airpor t  Disclosure
Map for  San  Manuel Airpor t .

HISTORICAL AIRP ORT
DEVELOPMENT

In  1944, Magma  Copper Company
purchased exist ing mining cla ims in  the
a r ea  a n d bega n  t h e period of
explora t ion  and manufactu r ing tha t
resu lted in  t he format ion  of the mine,
mill, and smelter .  Because of the
isolat ed loca t ion , worker s had to be
brought  in from out side the a rea .  Th is
led to the es tablishment  of the t own of
San Manuel.  St a r t ing in  1953,
company houses were const ru cted for

the worker s.  The t own wa s na med for
the old mine cla im, Sa n  Manuel, a fter
the pa t ron  sa in t  of one of the ea r ly
prospectors.  Today the t own is 95
percent  privat ely-owned.

In  1953, P ina l County const ruct ed San
Manuel Air por t  a s a  4,200-foot  unpa ved
gra vel a irst rip for  public use.  The
a irst r ip was used pr edomina nt ly by
mine cont ractors an d visitors.  In  1960,
P ina l   Coun ty   made  the  fir st   of  four
runway sur face improvements, applying
a  two-in ch  aspha lt  over la y. In  1983, a
s lur ry sea l wa s completed , followed by
a  sa nd sea l and crack r epa ir in  1985.
Th e  m os t  r ecen t  imp r ovemen t
resurfaced the ent ire r unway while
widening it  to 75 feet , closing the
a irpor t  from Apr il t o November  2000. 

In  1967, a  forma l agreemen t  was
achieved between Pina l County and
Magma Copper  Compa ny for  lease of
approximately 54 acres  of land  for  a
per iod of 20 year s.  In 1983, th is lease
was ext ended to th e year 2010.  In
1995, the P ina l County Board of
Supervisors renegotia ted t he lea se in
favor  of th e existing 35-year  lease
a greem en t  wit h  Magma  Copper
C om p a n y  t o  i n c l u d e  a i r p o r t
development  r igh ts a nd a  revision  to
the dissolut ion  clause. Th e cha nge in
the clause means tha t r a ther  t han
eith er  pa r ty having r ights t o dissolut ion
of the con t r act  with  a  30-day not ice, the
lessee (P ina l County) is solely able to
dissolve the agreement  (except u pon
expira t ion). Without  th is revision to the
con t ract , the sta te could n ot expend
improvement  funds to improve a
secondary-s ta tus a irpor t  tha t  could
conceivably rever t  to a  pr iva te a ir field
a t  anyt ime. Cur ren t ly, th e owners of the
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existing hangars pay a  ground lease to
the coun ty.

P REVIOUS MASTER P LAN

The S an Manuel Airport  Master Plan
Upd ate (J u ly 1991) proposed severa l
improvemen ts a t  t he a irpor t  a s follows:

C Acqu ire s ta te land  for  Runway 11
runway protect ion  zone (RPZ);

C Recons t ruct  and widen Ru nway 11-
29;

C Dra inage study and improvemen ts;

C Pave a irport  ent ra nce road;

C Gra de and pa ve access r oad to new
termina l;

C Const ruct  termina l apron  and
taxiway access;

C Exten d ut ilities;

C In st a ll per imet er  fen cing;

C Const ruct  fuel s torage a rea  and
insta ll vau lted stora ge tank;

C Inst all PAPI light s;

C In st a ll elect r ica l condu it for P APIs;

C Gra de perimeter r oad;

C Const ruct  pa r t ia l pa ra llel t axiwa y;

C Const ruct  a  genera l avia t ion
termina l bu ildin g;

C In st a ll an  ext ra  (J et  A) fuel t ank a t
fuel island;

C Const ruct  and pa ve genera l
avia t ion pa rking;

C Rem ove old hanga r s and t ermina l
bu ildin g;

C Const ruct  taxilanes ; and

C Const ruct  a  10-unit  shade hangar .

In  pa r t ia l fu lfillment  of t he master  plan
r ecom m en da t ion s , som e of t h e
imp r ovemen t s  ha ve been m a de,
includin g:

C Runway r econst ruct ion ;

C Par t ia l t axiway cons t ruct ion ;

C Apron cons t ruct ion ;

C Secur ity fen cing;

C Conduit  for  eventua l elect r ica l
(light ing and n avigat iona l aid)
improvement s; and 

C Dra inage channeliza t ion .

CLIMATE

Weather  is  a  cr it ica l factor  in  a irpor t
p lanning and opera t ions . Tempera tures
determine the len gth  of runway needed
for  depar ture.  Wind speed  and
direction  determine r unway alignm ent
and use.  Precip ita t ion  a ffect s runway
conditions.  Cloud cover  percen tages
and fr equency of other  clima t ic
condit ions  a ffect  visibility and the need
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for , or  use of, inst rument  appr oaches
and a ir field ligh t ing.  The loca t ion  of
San Manuel in  a r id sou th -cen t r a l
Ar izon a  dicta tes m uch of th e existing
weather  conditions.

Accordin g to the Western  Regional
Climate Cen ter , the a verage da ily
minimum tem pera tu re r an ges from 34
degrees Fahrenheit  in  J anuary to 69
degrees Fahrenheit  in  J u ly.  The
average da ily maximum tempera ture
ranges from 60 degrees Fahrenheit  in
J anuary to 97 degr ees Fahrenheit  in
J u ly.   The San  Manu el ar ea  avera ges
14 inches of precip ita t ion  annua lly,
with  3.2 inches of snow.  The regiona l
area  avera ges sunsh ine 85 percen t  of
t he t ime, or a pproxima tely 310 days of
the yea r. Wind pa t terns for  the a rea
indica te tha t  wind flow is t ypically from
the west/sout hwest .  Weat her  da t a
specific to Sa n  Manuel Airpor t  is  not
ga thered due to the lack of a  weather
collect ion  device.  This support s th e
insta lla t ion  of an  Automated Weather
Observa t ion  System (AWOS) a t  the
a irpor t .

AREA AIRP ORTS

There a re a  number  of nearby public
and pr iva t e a irpor t s providing va r ious
degrees of ser vice wit h in  the opera t ing
vicin ity of San Manuel Airpor t , a s
indica ted on  Ex h ib it  1B .  Informat ion
is pr ovided in  Table  1A for  those pu blic
a ir fields  with in  a  40-nau t ica l mile (nm)
ra diu s  of Sa n  Ma n u el Air por t .
Although  pr iva t e, in form a t ion  is
included  for   La   Cholla   Airpor t   as  the

area  tha t  t his a irpor t  serves may
overlap with  tha t  of San  Manuel.  The
following inform a t ion  is found in  the
table: a ssocia ted city, naut ica l a ir  miles
from San Manu el Air por t , lengt h  of
longest runwa y, ava ilabilit y of an
ins t rument  appr oach , an d the number
of based a ircra ft .

NATIONAL P LAN OF
INTEGRATED AIRP ORT
SYSTEMS (NPIAS)

San Ma nuel Airport  is n ot designa ted
with in  th e FAA’s N ational Plan of
Integrated  Airport S ystem s (NP IAS).
Typica lly, to be eligible for  inclu sion
with in  th e NPIAS, a  genera l avia t ion
a irpor t  must  have a t  leas t  10 based
a ir cra ft  an d be locat ed 20 miles from
the nearest  NP IAS a irport . San  Manuel
has not  h istor ica lly met  th is  min imum
criter ion ; th erefore, it h as n ot  been
included in  the NPIAS.  Having now
met  these r equ irem ents, the County has
applied for  inclusion in th e NPIAS.  As
of ea r ly summer  2003 a  forma l decision
had not  been made.  The next  NPIAS is
schedu led to be published in 2005.

In clusion with in th e NPIAS allows th e
a irpor t  to be eligible for  Air por t
Improvement  Progra m (AIP ) fundin g.
Accordin g to the NP IAS, of t he 3,364
a irpor t s across the count ry in  the
NP IAS, 2,558 ar e classified as gener a l
avia t ion . Genera l avia t ion  accoun ts for
the bulk of civil aircra ft operat ions. It
includes a ll facet s of avia t ion  except  for
comm ercial an d milita ry opera tions.
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T A B L E  1 A

A r e a  A i r p o r t s

A i r p o r t /C i t y

D i s ta n c e  n m

( fr o m  E 7 7 )

L o n g e s t

R u n w a y

In s tr u m e n t

A p p ro a c h

B a s e d

Air c ra ft

S a n  M a n u e l  Ai r p o r t /

S a n  Ma n u e l

0 4 ,2 0 0 ' N O 1 7 *

T u cson  I n ter n a t ion a l

Air p or t /Tu cson

35 10 ,996 ' YE S 416

P in a l Air pa r k  Air por t /M a ra n a 35 6 ,850 ' YE S 3

R ya n  F ie ld  Air p or t /Tu cson 40 5 ,500 ' N O 253

La  C h olla  (p r iva t e)/Tu cson 22 4 ,500 N O 93

M a r a n a  N or t h wes t  Region a l

Air por t /M a ra n a

32 6 ,901 ' N O 218

K ea r n y Air por t /K ea r n y 28 3 ,400 N O 10

B en son  M u n icip a l Ai r p or t /Ben son

40 4 ,000 ' N O –

C a sca bel Ai r  P a r k /Tu cson 25 2 ,750 ' N O 3

Sour ce: Air p or t  M a s t er  R ecor d s  (la t es t  a va ila b le  in for m a t ion ).

*   Air p or t  m a n a g em e n t  cou n t .

ARIZONA STATE AVIATION
S YS TEM P LAN (AS AS P )

The Arizona S tate Aviation S ystem  Plan
(ASASP) is developed by the Ar izona
Depar tment  of Transport a t ion  (ADOT),
Aeronau t ics  Division   to addr ess st a te-
wide a irpor t  facilit ies  needs. The
pur pose of the SASP is t o ensu re tha t
the st a t e has an  adequate and  efficien t
system of airports t o serve it s avia t ion
needs well int o the 21st cen tury.  The
SASP defines the specific role of each
a irpor t  in t he st a te’s a viat ion  system
and establishes funding needs . Through
the sta te’s Cont inuous Aviation S ystem
Planning  Process (CAS PP), the SASP  is

upda ted every five year s. The most
recent  update to the SASP is  the draft
2000 Arizona S tate Avia tion  N eeds
S tudy (S AN S ). The pu rpose of the
SANS is to provide policy guidelines
tha t promote and ma in ta in  a  sa fe
avia t ion  system in  the st a te, assess the
st a te’s a irpor t s’ capit a l improvemen t
needs, and ident ify resources  and
st ra tegies to implement  th e plan .  San
Manuel Air por t  is one of 112 airport s
with in  the st a te’s a via t ion  system pla n .
 The 2000 SANS  in cluded  a ll  pu blic
 and  pr iva t e a irport s a nd h eliport s in
Arizon a  which  a re open  to the public,
in clu din g Am er ica n  In dia n  a n d
recrea tiona l airport s.
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AIRP O R T  FACILIT IES

This sect ion  descr ibes th e exist ing
facilit ies a t  San  Manuel Airpor t .
Fa cilities ar e presented a s follows:

C Airside F acilit ies
C Landside Facilit ies

Airside facilit ies needed for  the safe and
efficient  movemen t  of a ircra ft  include
runways, t axiwa ys, a ir field ligh t ing,
and na vigat iona l aids.  In m ost cases,
a irside facilities dicta te t he t ypes an d
levels of avia t ion  act ivity ca pa ble of
opera t ing    a t     an    a irport .    Landside

facilit ies include term ina l buildings,
a ir cra ft  parking aprons, han gars,
a vi a t ion -r elat ed  bus inesses , a n d
automobile a ccess a nd pa rking.

AIRSIDE FACILITIES

An aerial view of the a irside facilities at
the a irpor t  is  shown  on  Ex h ib it  1C.
Table  1B  sum marizes key a irside
facility da ta  for  the a irport , especially
regard ing runway and naviga t iona l
informat ion . A discussion  on  other  key
a irside facilit ies is  pr ovided in  the
following par agra phs.

TABLE 1B
Airside Fa ci l i t ies  Da ta
Sa n  Man u e l Airpo rt

Ru n w ay  11-29

Runway Length  (feet )
Runway Width  (feet )
Runwa y Su r face Ma ter ia l
Sur face Trea tment
Ru nwa y Load Bea r ing St ren gth  (lbs.)

Single Wheel Loading (SWL)
Ru nwa y Ma rkings

4,214
75

Aspha lt
None

12,000
Basic

Runwa y Light ing
Ta xiway Light ing

None
None

Approach  Ligh t ing None

Weat her Aids Windcone
Segmen ted Circle

Navigat iona l Aids None

Sou rces : Air p or t  F a cilit y D ir ect or y, S ou t h w es t  U .S .

Runw ays

The a irport  is served by Runway 11-29,
or ient ed west  to east . The runwa y,
wh ich  is 4,214 feet  long an d 75 feet

wide, is  cons t ruct ed of aspha lt ic-
concrete.  The s t rength  of the runway
is ra ted  a t  12,000 pounds for  sin gle
wheel type landing gear  (SWL).
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Exhibit 1C
EXISTING AIRFIELD FACILITIES
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A I R P O R T
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Taxiways

The a irport  is served by a pa ra llel
taxiwa y, por t ions  of which  a re un paved.
The midfield taxiway and connect ion  to
the ma in  apron , Runway 29 connect ing
taxiwa y, both  connecting ta xiways at
the Runway 11 end and the por t ion  of
the pa ra llel t axiway between t hem a rea
paved.  The remaining port ions of the
pa ra llel t axiway is  graded  but  not
paved.  The pa ra llel t axiway has been
set  240 feet  from the runway center line.
All taxiways a re 35 feet  wide.  

Pave men t  Markings

Pavement  markings a re u sed on
runway and t axiway sur faces to ident ify
a  specific ru nwa y, ru nwa y thr eshold,
cen ter line, hold line, or  an  edge line.
Runways a re marked with  white
markings in  accordance with  the type of
a p pr oa ch  a va ila ble (e.g., visua l,
nonpr ecision , or  precision ) to each
ru nwa y end.

The Runway 11-29 pa vemen t  markings
a t  Sa n  Manuel ar e basic runway
ma rk ings; tha t  is , they ident ify the
a ir field to the exten t  of the needs for  a
visua l appr oach only. These ident ify th e
r u n w a y  d e s i g n a t i on s ,  r u n w a y
center line, and touchdown point  (two
rectangular -shaped white str ipes on
each  side of the runway center line
loca ted 1,000 feet  from the threshold).

Yellow taxiway and a pron  taxilane
center line mark ings a re provided to
ass i s t  wa y-fin din g a n d a ir cr a ft
maneuver ing on  the ground.  Aircra ft
hold lines and t iedowns a re a lso marked
with  yellow pa in t .

Airfield Lightin g

Airpor t  light ing systems extend the
capability of a irport  use int o periods of
da rk ness  a nd/or  poor  visibilit y.
Although  not equipped wit h  light ing
system s, the elect r ica l in fras t ructure
has been  inst a lled a t  Sa n  Manuel
Airpor t  for  th is  purpose.  This
i n fr a s t r u ct u r e  i s  in t e n d e d  t o
accommodate typical lighting systems,
ca tegor ized by funct ion  and  descr ibed in
th e following par agra phs.

Id en t i fica t ion  Light in g: The loca t ion
of the a irpor t  a t  n igh t  is un iversa lly
indica ted by a  rota t ing beacon.  A
rota t ing beacon displays  fla shes of
a lterna t ing white and green  ligh t  to
ident ify a  public a irport . San  Manuel
Air por t  has no rota t ing beacon.

A ligh ted windcone and segmented
circle a re loca ted on  the nor th  side of
the runway, eas t  of the main  ap ron .
Th is ident ifica t ion  system a llows visua l
confir mat ion  of surface winds and
runway t ra ffic pa t terns, wh ich  is
standa rd, or  left  t r a ffic, for Ru nwa y 11
and nonst anda rd, or  r igh t  t ra ffic, for
Runway 29.

P a v em e n t Ed ge Light in g: Pavement
edge ligh t ing u t ilizes ligh t  fixtures
placed nea r  the pavement  edge to define
the la tera l limit s of the runway or
taxiwa y. San Manuel Air por t  cur ren t ly
has n o pavem en t  edge ligh t ing.

R u n w a y  E n d  Id e n t i f i c a t i o n
Light in g: Runway end ident ifier ligh ts
(REILs) pr ovide rapid and posit ive
ident ifica t ion  of t he approach  end of a
runway.  REILs  a re typica lly used on
runways   with out    more   soph ist ica ted
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approach  light ing system s.  The REILs
systems consist  of two synchr onized
flash ing ligh ts loca ted la tera lly on  each
side of the runway facing the approach
a ircra ft . San  Manuel Airpor t  has  no
REILs.

A p p r o a c h  L i g h t i n g : Ap p r oa ch
light ing is inst a lled for t he pu rpose of
giving landing a ircraft  descent  gu idance
to the end  of the runway.  Approach
light ing can  a id in  both  visua l and
ins t rument  landin gs.  Visu a l approach
slope indica tor  ligh ts (VASIs) and
pr ecision  approach  pa th  indica tor  ligh ts
(PAPIs) provide th is visua l ver t ica l
guida nce. San Manuel Airpor t  has  no
approach ligh t ing.

LANDS IDE FACILITIES

Lan dside facilit ies  a re those provid ing
suppor t  to the opera t ion  of a ir cra ft  and
are essent ia l to the a ircraft  and pilot /
pa ssen ger handling funct ions. They
typically cons is t  of termina l bu ildings,
gr ound  ser vices , a ircraft  parking apron ,
ha ngar s, fuel service, and a u tomobile
pa rking. Landside facilit ies are out lined
in  the following sect ion  and a re depicted
on Ex h ib it  1D .

Te rm i n al F a ci li ti es

The genera l avia t ion  termina l facility is
loca ted on t he n ort h side of the a irpor t ,
dir ectly behind the fuel shed and  to the
r igh t  of t he ma in  hanga r s.  The space is
very ba sic, conta in ing approxima tely
200 square feet  of pilot s’ lounge an d
fligh t    planning  spa ce.   A  r est room  is

a t tached to the bu ildin g, but  separa tely
accessed.  Although no marked st a lls
exist, vehicle pa rking spaces for  five to
six cars  a re ava ilable ad jacent  to the
fuel pump.

Aircraft  Apron Areas

There a re two sepa ra t e apron  a reas
serving a ir cra ft  a t  San  Manuel Airpor t .
The east  a pron  area , loca ted  nor th  of
the Runway 29 end, is 20,000 squa re
feet  in a rea  and does not  provide an y
tiedowns.

The main  apron/t ie-down a rea  is loca ted
on the nor th  of Runway 29 a t
approximately midfield.  The apron  was
const ructed in  2000.  The main  a pron
provides 26 t ie-down  posit ions and
encompa sses a pproxima tely 11,100
squa re yar ds.

Aircraft  Han gar Fac il it ies

Exist ing hangar  facilit ies a t  Sa n
Manuel Air por t  a re loca ted on  the nor th
the runway, nea r t he Runwa y 29 end.
Exist ing hangar  facilit ies include a  T-
ha nga r/sha de hangar  complex aligned
pa ra llel to t he runwa y.  This facility
consist s of a  set  of five enclosed
individua l T-hanga r s facing sou th  tha t
share a  common rear  wa ll with  three
sha de hangars  facing nor th .  This
facility encompa sses a pproxima tely
7,300 squa re feet.  To th e nort h of th ese
ha ngar s, on  an  unpaved a pron  a rea , is
a  single 1,300 squa re-foot  hangar . This
area  is a lso used for  t he storage of
ultralight /experimenta l a ircraft  t ra ilers.
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Exhibit 1D
EXISTING LANDSIDE FACILITIES
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F u e l F a ci li ti es

San Manuel Airport  has one above-
ground fuel storage t ank  tha t is
pr iva tely owned.  The t ank st ores 2,000
ga llons of 100 low-lead (LL) fuel.  The
self-serve pump is locked inside a  u t ility
shed adja cent  to the main h angar  a rea
and the pilot s’ lounge.

U ti li ti es

A cr it ical element  of land/a irpor t  facility
d e v e l op m e n t  ca p a bi l i t y  i s  t h e
ava ilability and qua lity of u t ility
services.  San Manuel Airport  is served
min ima lly by three u t ilit ies: water ,
elect r icity, and a  sept ic system.  A two-
inch wa ter  line serves t he a irpor t  from
the main  city line. The water  is pumped
uph ill from the San Pedr o River  via  two
t ransm ission  lines to the 24-in ch ma in
line coming from the t rea tment  p lan t
loca ted a t  the BH P Billiton  mill.
E lectr ic service is pr ovided by the
Arizon a  Public Service Company (AP S).
The elect ric power is tr ansm itt ed from
the Ora cle Subst a t ion  to the San
Manuel Subst a t ion .  An underground
dist r ibu t ion  line runs from jus t  south  of
the en t r ance road t o a  mobile home
t ra iler .  A single line feeds power  from
the t ra iler  to the hangar s.  The t ra iler
and pilot s’ lounge a re hooked in to an
exi s t in g  s ep t i c s e w e r  s y s t e m .
Telephone service is provided only to
the on-a irpor t  residence.  Water  service
does not  provide sufficient  flow for  fire
protect ion .

Airc ra ft  Re s cu e  a n d
Firef ight ing  (ARFF)

There is no design a ted a irpor t  rescue
and firefight ing (ARF F) facility a t  Sa n
Manuel Airport .  The loca l fire response
system will respond t o any emer gencies
a t  the a irport .  Equ ipm en t  is loca ted in
San Manuel, appr oxima tely three miles
east .

F e n cin g

The a irpor t  per imeter  is marked  with  a
ba rbed-wir e fencing.

AR EA AIR S P ACE,

N AVIG AT IO N AL AID S ,

AN D  AIR  T R AFFIC

C O N T R O L

The FAA Act  of 1958 esta blished t he
FAA as the responsible agency for  the
cont rol and u se of na vigable airspa ce
with in  the Un ited Sta t es.  The FAA has
est ablished the Na t iona l Air space
System (NAS) to protect  persons  and
proper ty on  the groun d an d to esta blish
a  safe and  efficien t  a ir space environ-
ment  for  civil, commer cial, a nd milita ry
avia t ion .  The NAS is defined a s t he
common network of U.S. a irspace,
includin g a ir  navigat ion  facilit ies;
a irpor t s and landing ar eas; aeronaut ica l
cha rt s; associa ted  ru les, regulat ions and
procedur es; t ech n ica l in forma t ion ;
per son n el a n d m a t er ia l. S yst em
components sh a red joint ly with  the
milita ry a re a lso included.
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AIRSP ACE STRUCTURE

To ensu re a  sa fe an d efficien t  a ir space
environment  for  a ll aspects  of avia t ion ,
the FAA has est ablished an  a ir space
s t ructure tha t  regula tes an d est ablishes
procedures for  a ircraft  us ing the
Na t iona l Airspace System. The U.S.
a ir spa ce s t r uc tu re  p r ov ides  for
ca tegor ies of a ir space and  ident ifies
them as Classes A, B, C, D, E , an d G.

Class  A a irspace is high-level cont rolled
a ir space  and  includes a ll a ir space from
18,000 feet  MSL to F light  Level 600
(approximately 60,000 feet MSL).  Class
B airspa ce is cont rolled a ir space
surrounding h igh act ivity commercia l
service airports such a s Phoenix Sky
Harbor  Int ernat iona l Airport .  Class C
a ir spa ce  is  con t r olled  a i r spa ce
surrounding lower  act ivity commercia l
ser vice and  some milita ry a irpor t s  tha t
a r e  t ow e r -con t r ol le d .   T u cs on
In terna t iona l Airport  is conta ined
with in  Cla ss  C a ir space.  Cla ss D
a ir spa ce  i s  con t r olled  a ir spa ce
surrounding low a ct ivity commercia l
ser vice and  gener a l avia t ion  a irpor t s
with  an  a irpor t  t ra ffic cont rol tower
(ATCT).

All a ir cra ft  opera t ing with in  Classes A,
B, C, an d D a irspace must  be in
cons tan t contact  with  the a ir  t ra ffic
cont rol facility responsible for  the
pa r t icu la r  airspa ce.  Class  E  a irspace is
cont rolled a ir space tha t encompasses  a ll
ins t rument  approach  procedures  and
low a lt itude feder a l a irwa ys.  On ly
a ir cra ft  condu ct ing inst rument  fligh t s
are required  to be in  contact  wit h  a ir
t r a ffic cont rol when  opera t ing in  Cla ss
E a irspace.  Class  G a irspace is
uncont rolled a ir space.  Airspace in  the

vicin ity of San Manuel Airpor t  is
depict ed on  Exhib i t  1B , Are a
Airspace . The a irport  is loca ted below
a  segment  of t r ansit ion  a ir space (Cla ss
E) and with in Cla ss G a irspace.

Loca ted nor th of the airport a re a rea s of
specia l-use a irspa ce designa ted as
milita ry opera tions a reas (MOAs).
MOAs define a ir space wh ere a  h igh
level of milit a ry a ct ivity is conducted
and a re in tended to segrega te civil and
milita ry a ircra ft . While civilian  a ir cra ft
opera t ions a re not  r es t r icted  in  the
MOA, civilian  a ircra ft  a re cau t ioned to
be a ler t  for  milita ry a ircraft  when the
MOA is act ive an d a t  the specified
a ltit ude.  These MOAs include the
Out law, J acka l, and J ackal Low MOAs.

The Gladden 1 MOA is loca ted to t he
north west of Wicken burg Municipa l
Air por t . The Gladden  1 MOA is un der
the cont rol of the Albuqu erque Air
Route Traffic Cont rol Center  (ARTCC)
and milita ry opera t ions a re au thor ized
from 7,000 feet  MSL, or  5,000 feet  AGL,
whichever is h igher , with  no upper
limit . The Gladden  1 MOA is  in  effect
Mondays through F r idays from 6:00
a .m. to 7:00 p .m.

While not considered par t of th e U.S.
a ir space st ructure, th e boundar ies of
Na t iona l Pa rk  Service Area s, U.S. Fish
and Wildlife Service ar eas, and U.S.
Forest Wildern ess an d Pr imitive areas
are noted on a erona ut ical cha rt s.  While
a ir cra ft  opera t ions a re not  rest r icted
over these a reas, air cra ft  a re requested
to maint a in a  minim um a ltit ude of
2,000 feet  above t he surface. Exh ibit
1B depicts t he boun dar ies of t hese
areas near  the a irpor t .
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Severa l milit a ry visua l tr a ining rout es
are loca ted in  the vicin ity fo the a irpor t
and shown on  Exhibit  1B.  These routes
are used by m ilit a ry a ircra ft , which
commonly opera te at  speeds in excess of
250 knot s and a t  a lt itudes a bove 10,000
feet  MSL.  While civilian  a ircraft  a re
not  rest r icted in t he vicinity of th ese
rout es, civilian  a ircraft  a re caut ioned t o
rema in  a lert  for  h igh speed m ilit a ry jet
a ircra ft .

Air cra ft  enr out e or depa r t ing San
Manuel Airport  may use very h igh
frequency omn idir ectiona l range (VOR)
naviga t iona l facilit ies.  The VOR or
VORTAC facilities, depicted on  Exh ibit
1B , provide a syst em of Federa l
Airways, a lso refer red t o as Victor
Airways.  Vict or  Airways ha ve been
e s t a b l i s h e d  t o a l l ow  a s s u r e d
naviga t iona l capability a long cor r idors
of a ir space eight  miles  wide and
extendin g upward  from 1,200 feet  AGL
to 18,000 feet  MSL between VOR
facilities.  For  fur ther  discussion  of
Vict or  Air ways , r efer  to the following
enrout e na vigat iona l aids.

TERMINAL AREA AND
EN ROUTE N AVIGATIONAL AIDS

Naviga t iona l a ids a re elect ronic devices
tha t t r ansmit  r adio frequ encies which
a re received by pilot s of proper ly
equipped a ircra ft .  These t ransmissions
are t r a nsla t ed in to point -to-point
gu idance and posit ion  informat ion .  The
types of navigat iona l a ids a vailable for
a ir cra ft  flying between a irport s include:
the very h igh  frequency om nidirectiona l
range (VOR) facility which can  a lso be
equipped with  distance measur ing
equipment  (DME); nondirect iona l ra dio

bea con  (N DB); a n d t h e globa l
posit ion ing sys tem (GPS).

The VOR, in  genera l, pr ovides azimuth
rea din gs to pilot s of proper ly equipped
a ir cra ft  by t ransmit t ing a  radio sign a l
a t  every degr ee to provide 360
ind ividua l n a vi ga t ion a l cou r ses .
Frequ en t ly, DME is combined with  a
VOR facility to pr ovide dist ance a s well
a s dir ectiona l informat ion  to the pilot .
In  addit ion, m ilit a ry t act ica l a ir
naviga t ion  a ids  (TACANs) and civil
VORs a re commonly combined to form a
VORTAC. A VORTAC provides distance
and direct ion  informat ion  to civil and
milita ry pilots . VORs can  be posit ively
ident ified by a  ser ies of Morse Code
t ransmissions tha t  spell th e three-lett er
ident ifier.

The severa l regiona l VOR facilit ies and
their  loca t ions with  respect  to San
Manuel Airport  a re listed below.

SAN SIMON  (S SO) VOR TAC is
loca ted 74 nau t ica l a ir -miles east -
sout hea st  of San Manuel Airpor t . The
sign a l may be in tercept ed on a  radio
frequency of 115.4 Megaher tz, just
three naut ica l a ir -miles  south  of San
Manuel Air por t .

TUCSON (TUC) VORTAC is loca ted
onfield a t  Tucson  In terna t iona l Airpor t ,
35 nau t ica l a ir -miles sou thwest  of San
Manuel Airport .  The signa l is
in tercepted on  a  frequency of 114.0
Mega her tz.  There is no gua ranteed
Vict or  Air way fr om the VORTAC nor th
and nor theast  due to the int erference of
th e San ta  Cat alina  Moun ta ins.

STANF IELD  (TFD) VORTAC is
loca ted    65   n aut ica l   a ir -miles   west -
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nort hwest  of San  Manuel Airpor t . The
sign a l is int ercept ed on a  frequ en cy of
114.8 Mega her tz.

As men t ioned, San  Manuel Airport  is
a lso situa ted just  nor th  of the V 94
Vict or  Airway.  V 94 passes  with in
severa l m iles of the a irport  and a llows
guaran teed naviga t ion  from San Sim on
VORTAC to St anfield VORTAC.

The NDB t ransmit s nondirect iona l
ra dio sign a ls whereby t he pilot s of
p rop er ly equ ipp ed a ir cr a ft  ca n
determine the bear ing to or  from the
NDB facility an d then  “home” or  t r ack
to or  from the s ta t ion . Although  none
are directly associa ted with  Sa n  Manuel
Air por t , there a re severa l Tucson
vicinity airport s served by NDBs.

NDB
N a m e Id e n ti fi e r

Heading /Distance
(nm ) to E77

Marana AVQ 053/31.7

Rya n RYN 029/39.6

GPS is a n  addit iona l na viga t iona l a id
for  pilot s enrou te to the a irpor t , a s well
a s an  ins t rument  approach  a id. GPS
was in it ia lly developed by the Un ited
Sta tes Depar tment  of Defense for
milit a ry na vigat ion a round the world.
In crea sin gly over t he last  few year s,
GPS has been  u t ilized to a  grea ter
ext en t  in civilian  a ircra ft .  GPS u ses
sa tellit es pla ced  in  orbit  a round the
globe to tr ansm it  elect ronic sign a ls
which a re used by proper ly equipped
a ir cra ft  to det er mine a lt it ude, speed,
and naviga t iona l in format ion .  GPS
a llows  pilot s to direct ly n aviga te to any

airpor t  in  the count ry, elimina t ing the
need for  a  specific naviga t iona l facilit y.

The FAA is proceeding wit h  a  pr ogra m
to t rans it ion  to GPS as the primary
enrou te naviga t ional a ids with  GPS.
Exis t ing naviga t iona l aids will be
reta ined for  redundancy and sa fet y.
Cur ren t ly, San  Manuel Airpor t  is  not
served by a GP S or  other  ins t rument
approach .

In s tru m e n t  Ap p ro a ch  P r oc e d u re s

When  the visibilit y and cloud ceilin gs
deter iora te to a point  wh ere visua l
fligh t  can  no longer be conducted,
a ir cr a ft  m u s t  fol low  p u b l ishe d
ins t rument  approach  procedures to
loca te a nd land  a t  the a irpor t .  The
different  minimu m r equirement s for
visibilit y and cloud ceilings ar e va ried,
dependent  on  the approach  speed  of the
a ircra ft .  There is  curren t ly no
des igna t ed  in st r u m en t  a ppr oa ch
procedure for  the a irpor t .

In s tru m e n t  De p a rt u re  P r oc e d u re s

Air cra ft  depar t ing an  a irpor t  us ing
ins t rument  flight  ru les a re r equired t o
con tact  and r eceive inst ruct ion  from the
designa ted Depar ture Cont rol facilit y.
An a ircr a ft  would then fly assigned
hea din gs an d altit udes.  Ult imately, the
a ir cra ft  is “handed  off” to the Air  Route
Tra ffic Cont rol Cen ter  (ARTCC) with
au thor ity over  t ha t fligh t  sector.  There
are no designa ted ins t rument  approach
procedure for  the a irpor t .
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AIR ROUTE TR AFF IC
CONTR OL CENTER (ARTCC)

The FAA has est ablished 21 ARTCCs in
the con t inen ta l United S ta tes to cont rol
a ir cra ft  opera t ing under  IF R wit h in
controlled a ir space on  the enroute phase
of fligh t .  An ARTCC assigns specific
routes and  a lt itudes  a long federa l
a irways to ma in ta in  separa t ion  and
order ly a ir  t r a ffic flow.  Centers u se
ra dio commun ica t ion a nd long range
r a da r  wit h  a u t om a t i c t r a ck in g
capability to provide enrou te a ir  t r a ffic
ser vices.  Typically, th e ARTCC split s
it s a ir space in to sectors an d assigns a
cont roller, or  t eam of cont roller s, t o
each  sector .  As a n  a ircra ft  t ravels
through the ARTCC, one “ha nds  off”
cont rol to another . Ea ch  sector  guides
the a ir cra ft  u sing discret e r adio
frequencies.  The Albuqu erque ARTCC
is r esponsible for  the enroute cont rol of
a ll a ircra ft  opera t ing under  IFR
arr iving and depa r t ing the loca l
a irspace.

LOCAL AIR TRAF FIC CONTROL

Although  San  Manuel Airpor t  is  not
served by a n  Airpor t  Traffic Cont rol
Tower (ATCT), pilot s can  broadcast
their  in ten t ion  and  pos it ion  on  the
common t ra ffic advisory frequency
(CTAF) channel 122.9 Megaher t z
(MHz), also ca lled UN ICOM.

S O CIO EC O N O MIC

CHARACTER IST ICS

A va r iety of h istor ica l and forecast
socioeconomic da ta  r ela t ed to San
Manuel and P ina l an d P ima  Count ies

was collected for  use in  va r ious
elemen ts of th is m a ster  pla n . This
in format ion  is essen t ia l in  det ermining
avia t ion  ser vice level r equirem en ts, a s
well a s forecast ing t he number  of based
a ir cra ft  and  a ircraft  act ivity a t  the
a irpor t . Avia t ion  forecas ts a re norma lly
relat ed to the popu lat ion  base, economic
st rength  of the region , and  the ability of
the region  to susta in  a  st rong economic
base over a n  exten ded per iod of t ime.

Th is sect ion  reviews popula t ion  and
economic informat ion  for  a reas t ha t  will
r ela te t o a ir cra ft  ownersh ip  and
registr a t ion  (exist ing and poten t ia l
market ) for  Sa n  Manuel Air por t .  More
than ha lf of th e ownersh ips of t he
exist ing based a ircra ft  come from sou th
of San  Manuel, especia lly n or th  Tucson .
Therefore, it will be impor tan t  to
ident ify t r ends, not  on ly in  P ina l
County and San  Man uel, but  also in  the
growth  a rea  sou th a long Highwa y 77 in
nor thern Pima Coun ty, especia lly the
cities of Ca ta lina  (on  the county line)
and Oro Va lley (on  the fr inge of nor th
Tucson).

Th is sect ion  will investigate th e most
recent  t rends for  the count ies and, by
reviewin g local census growth  tr ends,
a t tempt  to draw conclusions tha t  will be
per t inent  to a  poten t ia l market  a r ea  for
San Manuel Airpor t .

P OP ULATION

Air por t s a r e suppor t  facilit ies  to the
communit ies and regions tha t  t hey
serve.  Therefore, the popu la t ion  and
economic s t ructure of the a t tending
communit ies a re cr it ica l factors to
consider       when      p lanning     a irpor t
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fa ci l i t i e s .   I n  t h i s  a n a ly s i s ,
considera t ion  will be given  to the
h istor ica l and forecast  popula t ion  for
both  P ina l County and  Pima County.
P ima Coun ty is included as much of the
area  popu lat ion  growth  (and thereby
poten t ia l San Manuel-based a ircra ft ) is
expected to con t inue to occur  nor th  of
Tucson  a long t he High way 77 corr idor
with in both  count ies.

Tab le  1C  su m ma r izes h ist or ica l
popula t ion  da ta  for  the unincorpora ted
San Man uel censu s designa ted place
(CDP), Oro Valley, Mammoth , Ca ta lina ,
P in a l County, and P ima  County.  As
shown  in   the  table, with  the except ion

of Mammoth , the popula t ion  in  each  of
th ese a reas  has been  growing a t  a
steady pa ce since 1990.  Oro Va lley h as
grown the fastest , averaging an  annua l
growth  ra te of 14.6 percent .

EMPLOYMENT

Analysis of a  community’s employmen t
base can  provide va luable insigh t  to the
overa ll well-being of the community.  In
most  cases , the community make-up
and hea lth  a re s ign ificant ly impacted
by the a va ilabilit y of jobs, var iet y of
employmen t  opportunit ies, a nd types of
wages provided by local employers.

T A B L E  1 C

P OP U LAT ION  S TAT IS TIC S

1 9 9 0 2 0 0 0 2 0 0 1 2 0 0 2

Av g . An n u a l

 G r o w t h  R a t e

S a n  M a n u e l C D P

C a t a l in a  C D P

O r a cle  CD P

M a m m o th

O r o Va lley

P ina l  Coun ty 

P im a  C ou n t y

4 ,009

4 ,864

3 ,043

1 ,845

6 ,670

116 ,397

666 ,957

4 ,375

7 ,025

3 ,563

1 ,762

29 ,700

179 ,727

843 ,746

4 ,574

---

3703

1 ,780

32 ,520

186 ,795

870 ,610

4 ,683

---

3 ,814

1 ,790

34 ,050

192 ,395

890 ,545

1 .3%

3.7%  1

1 .6%

-0 .3%

14.6%

4.3%

2.4%

S ou r ces: Ar izon a  D ep a r t m en t  of C om m er ce, Ar izon a  D ep a r t m en t  of E con om ic Se cu r it y

C D P  - Cen su s  D es ign a t ion  P la ce
1 Avg. Ann u a l  Growth  Ra te  1990  to  2000

Employment  st a t ist ics for  P ina l County
and Pima County can  be found in  Table
1D  and Table  1E  below. According to
in format ion  presen ted in CE DDS, 2001,
by Woods and  Poole Economics , Inc.,
P in a l Coun ty increased  in  t ot a l
employmen t  over  the five-year  report ing
per iod by a n  a verage 1.57 percent
annua lly. The ra te of employment
increased a t  a  lower  ra te than  t he
popula t ion over t he sa me time period.

The grea t est  sector s of growth  have
been: reta il tr ade; fina nce, insu rance,
and rea l esta te; an d services indu str ies,
a ll ach ieving grea t er  t han three percent
annua l growth . Combined, t hese three
employmen t  sector s ma ke up a lmost
ha lf of a ll jobs in  P ina l County.
Employment  st a t ist ics for  P ima  County
indica te tha t  the growth  in  tot a l
employmen t   averaged  2.12  percen t  for
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the five-year  per iod from 1995 to 2000.
The   growth    in  em ploymen t   exceeded

tha t for populat ion for t he sa me t ime
period.

T A B L E  1 D

E m p l o y m e n t  by  S e c t o r

P i n a l  C o u n t y

P i n a l  C o u n t y 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

P e r c e n t

An n u a l

In c r e a s e

Tot a l E m p loym e n t 51 ,348 53 ,529 54 ,176 53 ,271 54 ,843 56 ,375 1 .57%

F a r m  E m p loym e n t 2 ,346 2 ,493 2 ,534 2 ,708 2 ,735 2 ,760 2 .75%

Agr icu l tu r a l  Se rv ices ,

Ot h er 1 ,044 1 ,158 1 ,021 1 ,089 1 ,105 1 ,112 1 .06%

M in in g 4 ,810 5 ,509 5 ,470 4 ,724 4 ,792 4 ,861 0 .18%

C on s t r u ct ion 2 ,129 2 ,476 2 ,529 1 ,719 1 ,758 1 ,793 -2 .82%

M a n u fa ct u r in g 4 ,131 3 ,413 3 ,194 3 ,080 3 ,066 3 ,053 -4 .92%

T r a n s p or t ,

Com m u n ica t ion s  &

P u blic U t ilit ies 1 ,161 1 ,210 1 ,190 1 ,224 1 ,255 1 ,279 1 .63%

W h ole sa l e T r a d e 1 ,261 1 ,251 1 ,191 1 ,003 1 ,042 1 ,075 -2 .62%

R e t a il T r a d e 7 ,706 7 ,942 8 ,137 8 ,578 8 ,890 9 ,220 3 .03%

F ina n ce ,  In su ra n ce  &

R ea l E s t a t e 1 ,844 2 ,021 2 ,186 2 ,323 2 ,433 2 ,520 5 .34%

Ser vices 10 ,834 12 ,213 13 ,287 13 ,241 13 ,813 14 ,408 4 .87%

F ed er a l Civ ilia n

G over n m en t 837 775 778 778 793 808 -0 .59%

F e der a l M ilit a r y

G over n m en t 381 366 365 361 361 361 -0 .89%

S ta t e a n d  Loca l

G over n m en t 12 ,864 12 ,702 12 ,294 12 ,443 12 ,791 13 ,125 0 .34%

S ou r ce:  W oods  &  P oole, I n c. (CE DD S,  2001)

A review of the va r ious employmen t
sectors shows tha t  the P ima  County
area  ha s a  widely diversified economy.
The growth  sectors of employment  tha t
rose a t  annua l ra tes of th ree percen t  or
grea ter  were: agricultu ra l services;
fina nce, insurance, and  rea l es ta te; and
services indu st r ies . Addit iona lly, t he
st a t ist ics ind ica te tha t  other  sectors
also rose s tea dily for  the t ime per iod.

The on ly negat ive growth  sectors were
in  mining and government  employment .

P ER CAP ITA P ERSONAL INCOME

Table  1F, Pe r  Capita  Personal
In com e  (P CP I), compares  the per
capita  persona l income (adjust ed to
1996   dollars)  for   P ina l  Coun ty,  Pima
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County, the S ta te of Ar izona , and  the
Un ited S ta tes between 1995 a nd 2000.

As illust ra ted by th e table, the two
count ies have mirrored, bu t  sligh t ly
t ra iled th e PCPI for t he Un ited Sta tes.
The PCPI for P ina l Coun ty increa sed a t
the   lowest    ra te   of   a ll,   keeping  the

average per  capit a  income below
$20,000. The two Ar izona  count ies  were
outper formed by the st a te overa ll, with
a  2.4 percent  avera ge an nu al increa se
in  income over the five-yea r  per iod. Th is
ra te exceeded the Unit ed Sta tes average
an nu al increa se by severa l t en ths-of-a -
percen t .

T A B L E  1 E

E m p l o y m e n t  by  S e c t o r

P i m a  C o u n t y

P i m a  C o u n t y 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

P e r c e n t

An n u a l

In c r e a s e

Tot a l E m p loym e n t 385 ,021 393 ,769 401 ,843 415 ,600 426 ,585 436 ,692 2 .12%

F a r m  E m p loym e n t 1 ,056 1 ,043 993 1 ,052 1 ,054 1 ,056 0 .00%

Agr icu l tu r a l  Se rv ices ,

Ot h er 4 ,292 4 ,511 4 ,648 4 ,899 5 ,077 5 ,243 3 .39%

M in in g 2 ,792 2 ,825 2 ,875 2 ,698 2 ,705 2 ,713 -0 .48%

C on s t r u ct ion 24 ,360 24 ,427 24 ,717 25 ,526 25 ,399 25 ,235 0 .59%

M a n u fa ct u r in g 29 ,863 30 ,178 30 ,533 31 ,162 31 ,401 31 ,640 0 .97%

T r a n s p or t ,

Com m u n ica t ion s  &

P u blic U t ilit ies 15 ,260 15 ,433 16 ,056 16 ,128 16 ,734 17 ,236 2 .05%

W h ole sa l e T r a d e 11 ,362 11 ,683 11 ,976 12 ,125 12 ,635 13 ,092 2 .39%

R e t a il T r a d e 68 ,637 68 ,827 70 ,316 71 ,375 72 ,337 73 ,278 1 .10%

F ina n ce ,  In su ra n ce  &

R ea l E s t a t e 26 ,827 28 ,927 29 ,240 31 ,410 31 ,904 32 ,299 3 .14%

Ser vices 129 ,439 134 ,380 138 ,455 146 ,715 153 ,902 160 ,541 3 .65%

F ed er a l Civ ilia n

G over n m en t 8 ,751 8 ,298 8 ,413 8 ,619 8 ,631 8 ,651 -0 .19%

F e der a l M ilit a r y

G over n m en t 8 ,142 8 ,112 8 ,098 7 ,728 7 ,726 7 ,725 -0 .87%

S ta t e a n d  Loca l

G over n m en t 54 ,240 55 ,125 55 ,523 56 ,163 57 ,080 57 ,983 1 .12%

S ou r ce:  W oods  &  P oole, I n c. (CE DD S,  2001)
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T A B L E  1 F

Ad jus te d  P e r  C a p it a  P e rs o n a l  In c o m e  (P CP I)

C o u n t y , S t a te , a n d  U .S .

A r e a 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

Av e r a g e

An n u a l

In c r e a s e

P in a l  Cou n t y $15 ,206 $15 ,361 $15 ,406 $15 ,462 $15 ,998 $16 ,117 0 .97%

P im a  C ou n t y $20 ,340 $20 ,845 $21 ,159 $22 ,055 $22 ,484 $22 ,864 1 .97%

S t a t e  of Ar izon a $21 ,077 $21 ,611 $22 ,404 $23 ,493 $23 ,909 $24 ,298 2 .40%

U . S . $24 ,068 $24 ,651 $25 ,430 $26 ,402 $26 ,894 $27 ,323 2 .14%

Sour ce :   Woods  a n d  P oole , In c., CE DD S,  2001  - (Adju s t ed  to  1996  Dol la r s )

S U MMAR Y

The informat ion  d iscussed  on  the
previous pa ges provides a fra mework
for  the remain ing elements  of the
Air por t  Mas ter  P lanning p rocess.
Informat ion  on  current  a irport  facilit ies,

their  u t ilizat ion , and condit ions will
serve a s a  basis, with  addit iona l
an alysis and da ta  collect ion , for  the
development  of forecast s of avia t ion
a ct ivity a nd facilit y r equ irem ent
determ ina tions.
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D O CU MENT  S O U R CES

A var iety of d ifferen t  documents  were referenced  in  the inventory process.  The
following list ing r eflects a  pa r t ia l compila t ion  of th ese sour ces.  An on-site inventory
and in terviews with  cit y a dminist ra tors were a lso used to review the condit ions of
facilit ies for  the master  planning effor t .

Airport Facility Directory, S outhwest U .S ., U.S. Depar tment  of Commerce, Na t iona l
Oceanic and Atmospher ic Administ ra t ion .

The Com plete Econom ic and  Dem ograph ic Data S ource (CEDDS) Woods and Poole
Economics, Inc. 2001.

S an M anu el Airport Master Plan  Upd ate, 1991; Pina l County.

N ational Plan of Integrated Airport S ystem s (NPIAS), U .S . Depar tment  of
Transport a t ion , Feder a l Aviat ion  Administ ra t ion , 2001-2005.

Phoenix S ectional Aeronau tical Chart, U.S. Department  of Commerce, Nat iona l
Oceanic and Atmospher ic Administ ra t ion .

Arizona S tate Airport S ystem  Plan  (ASASP), Ar izona  Depar tment  of Transpor ta t ion ,
Aeronaut ics Division .

The following Web pa ges were a lso visit ed for  in format ion  dur ing t he prepara t ion  of
the in ven tory:

FAA 5010 Data , Area  Airpor t s
h t tp://www.a irnav.com/

ht tp://www.nasa o.org/
h t tp://www.gcr1.com/
h t tp://www.faa .com/

Pima  Associa t ion  of Governments
h t tp://www.pagen et .org

Pima  County
ht tp://www.co.pim a .az.us

P ina l County
ht tp://www.co.pin a l.a z.us

Tr i-Community Chamber  of Commerce
ht tp://sm ort r icommunity.com

United  Sta tes  Census
ht tp://www.censu s.gov

Sa n Manuel Cha mber  of Commerce, Economic Development , an d Visitor Center
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Chapter Two

Facility planning begins with a
definition of the demand that may occur
over a specified period. For projection of
demands at San Manuel Airport (E77),
forecasts of aviation activity indicators
are utilized. These forecasts provide the
foundation from which aviation demand
is translated into specific facility
improvements needed by San Manuel
Airport and the region it serves over the
next 20 years.

Because of the cyclical nature of the
economy, it is virtually impossible to
predict with certainty year-to-year

fluctuations in activity when looking as
far as 20 years into the future. However,
a trend can be established which
delineates long term growth potential.

While a single line on a graph is often
used to express the anticipated growth, it
is important to remember that actual
growth may fluctuate above and below
this line. Forecasts serve as guidelines.
Planning must remain flexible to
respond to unforeseen facility needs.
These facility needs may differ in
response to a variety of external
influences, including the changing types
of aircraft and the nature of available
facilities.

The following forecast analysis examines
recent national and regional aviation
trends and historical and current
socioeconomic and demographic
information to develop an updated set of
aviation demand projections for San
Manuel Airport. Analysis of these factors
will ensure a comprehensive outlook for
future aviation demand.

Aviation
Demand Forecasts
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A n ote about S eptem ber 11, 2001:

We are unable to presen t  st a tist ica l
in format ion  in  th is section with  rega rd
to t he a ffect of 9/11 on  avia t ion
forecast s, since the Federa l Avia t ion
Admin ist ra t ion  (FAA) compiles  th is
informat ion , and it  is unava ilable a t
th is t ime.  While th ey may a t t empt  to
present  an  overview of the even ts in
their  annua l pu blicat ion  in  March  2002,
it  will not  be ent irely inclus ive of year
2001 dat a since most of th e sta t ist ica l
in format ion  will not  be available un t il
la ter  in  the year .

NATIONAL TRENDS

Each year, th e FAA publish es it s
na t iona l aviat ion forecast s.  In cluded in
th is pu blicat ion  a re forecas t s for  a ir
car r iers, a ir  t axi/commuter s, genera l
avia t ion , and milit a ry activit ies . Th e
FAA forecast s a re prepared to meet
budget  and  planning needs of the
cons t ituent  un it s of the FAA and to
provide in forma t ion  tha t can  be used by
sta te and loca l au thor it ies, t he avia t ion
indu st ry, and by the gener a l public. The
T erm inal  Area Forecasts (TAF ),
referenced in  th is r epor t , uses  the
economic per formance of the Un ited
St a tes as  a  baseline ind ica tor  of fu ture
avia t ion  indust ry growth .

GEN ER AL AVIATION

Genera l aviat ion  is defined as the
por t ion  of civ il a via t ion  wh ich
encompa sses a ll facet s of avia t ion
except  com m er cia l a n d m ilit a r y
opera t ions.  By m ost  st a t ist ica l

mea sur es, gener a l aviat ion  recorded it s
fift h  consecut ive year  of growth  (1994-
2000). Following more than  a  decade of
decline, th e genera l aviat ion indu str y
was invigora ted  by the passage of the
Genera l Avia t ion  Revit a lizat ion  Act  in
1994 (federa l legisla t ion  which  limits
the liability on  genera l avia t ion  a ir cra ft
t o 18 yea r s fr om the da t e of
manufacture).  This legisla t ion  spa rked
both  a n  in t er est  t o r enew the
manufactur ing of genera l avia t ion
a ir cra ft  and a  renewed opt imism for  the
indu st ry.  The h igh  cos t  of product
liability insur an ce was a  major  factor  in
the decisions by m any Am erican
a ircra ft  manufacturers t o slow or
d iscont inue product ion  of gener a l
avia t ion  a ircra ft .

Accordin g to the Gen era l Avia t ion
Manufacturers Associa t ion  (GAMA),
a ir cra ft  shipmen ts a nd billings also
grew for  t he sixt h  consecut ive yea r  in
2000, following 14 yea rs of annua l
declines.  In t he first t hr ee qua rt ers of
2000, gen er a l  a vi a t ion  a ir cr a ft
manufacturers sh ipped over 2,000
un its, a  16.3 percent  increa se over t he
same per iod in  1999. Shipments of
piston a ircra ft  and jets were up 13.8
a n d  15 .1  per cen t , r esp ectively .
Turboprop sh ipmen ts wer e u p 36.3
percent  du r ing the fir st  th ree quar ters
of 2000.

Both  the number  of act ive pilot s and
s tudent  pilot  st a r t s were est imated to
be up in 2000 from the previous year .
The tota l p ilot  popula t ion  is an
est ima ted 648,539 for 2000, up 2.1
percent  over 1999.  The est ima ted
number  of act ive studen t  pilot s for  2000
is   104,150,   a lso  up   2.1  percent   from
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1999. S tudent  pilot s a re the fu ture of
gener a l avia t ion  and a re a  key factor
im p a ct in g t h e gen er a l a via t ion
indu st ry.

S ince most  pilot  t ra in ing act ivities ar e
conducted using gener a l avia t ion
a ircra ft , the increases  in  new pilot
sta rt s, a long with  increa ses in a dvanced
t ra in ing, ar e prima ry rea sons for  the
resurgence in genera l avia t ion over  the
past  yea rs. These increa ses, combined
with  the increa ses  in  pist on-powered
a ir cr a ft  sh ipm ent s  a nd  a ir cr a ft
product ion , a re tangible evidence of the
ren ewed vit a lity of the in du st ry.

Genera l aviat ion  act ivity at  towered
a irpor t s declined sligh t ly in  2000, after
three  consecut ive yea rs of growth . In
2000, genera l avia t ion  opera t ions
tot a led 39.9 million , a  0.5 percent
decline following a  13.4 percent  rise
over 1996-1999. Most  of the decline
occurred in it iner an t  opera t ions, down
0.8 percent .  Between  1996 and 1999,
loca l opera t ions  were up 17.4 percent ,
wh ile remaining flat  du r ing 2000 a t
17.0 million .

In  2000, th e top 10 gener a l a via t ion
airports, as r an ked by opera tions,
accounted for  9.1 percent  of genera l
avia t ion  act ivity a t  the combined 459
FAA/cont ract  towers and 5.3 percen t  of
tot a l a ircra ft  act ivity a t  t owered
a irport s. Two of the t op 10 airport s
showing the fas tes t  growth  in  genera l
avia t ion  opera t ions  a re la rge hub
c o m m e r c i a l  s e r v i ce  a i r p o r t s
(Minn eapolis/St. Paul and  Covington/
Cin cin n a t i).  Th is  sign ifies t h e
expa nsion of t he genera l a via t ion  fleet
to include larger, more soph ist ica ted

turboprop and tu rbojet  a ir cra ft  which
require a ir  t ra ffic cont rol services  and
airpor t  facilit ies s imila r  to commercia l
air carr iers.

Genera l avia t ion  instrument  opera t ions
have increa sed dur ing six of th e past
seven year s, with  act ivity gains t ota ling
19.2 percent  over t he per iod. The
number  of gener a l avia t ion  a ir cra ft
handled a t  en rou te t r a ffic con t rol
centers also decrea sed  sligh t ly in  2000,
bu t  after eight  consecut ive year s of
increase, over wh ich  t ime genera l
avia t ion  act ivity increased 20.3 percent .
These increa ses ar e cons is ten t  with  the
expa n din g fle et  of soph is t ica t ed
tu rboprop and tu rbojet  a ircra ft  in  the
gener a l a viat ion  fleet a nd the grea ter
use of these aircraft for bu siness/
corpora te u ses.

The most  not able t rend  in  genera l
avia t ion  is the cont inu ed st rong use of
gener a l aviat ion a ircra ft for bu siness
and corpora te uses .  For  1999 (the most
cur ren t  yea r  of da ta ), busin ess and
corpora te use of genera l a via t ion
a ir cra ft  represen ted 22.7 percent  of
gener a l avia t ion  act ivity.  Corpora te
hours were u p 12.5 percent , while
business hours increased  2.1 percent .
Th is increa se is  consisten t  with  the
number  of business jets delivered over
recent  year s a nd is a lso support ed by
the increa se in  number  of tu rbojet  hours
in corpora te a nd bu siness use - up 17.3
percent  in 1999.

An equally s t r iking indu st ry t rend is
the cont inued growth  in  fr act iona l
own er sh ip  p rogr a m s . F r a ct ion a l
ownersh ip programs a llow businesses
and  individuals to pur cha se an  inter est
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in  an a ircra ft  and pay for  on ly the t ime
they  use  t he a ircra ft .  This has a llowed
many businesses an d individua ls, who
might  not oth erwise, to own a nd u se
gener a l aviat ion a ircra ft for bu siness
and corpora te uses.  Between 1993 and
2000, th ese compa nies ha d expanded
their  fleet a nd sh areholders  so tha t  by
the end of 2000, th ere were nea r ly 2,100
ent ities involved in fract iona l ownership
of over  500 a ircra ft .

While the fra ct iona l jet  ownersh ip
indust ry is ra pidly expan ding, new
a t ten t ion  has  been  given  to the
regula tory oversigh t  of the indust ry.
Presen t ly, fra ct iona l jet pr oviders
oper a t e u n der  F eder a l Avia t ion
Regu la t ion  (F .A.R.) Pa r t  91 which
govern s genera l avia t ion  a ircra ft .
I n du s t r y p res su r e is  for  fr a c-
t iona l owner sh ip providers to opera te
under  F .A.R. Par t  135 wh ich  govern s
commercia l opera tions for a ir car riers,
a ir  t axi, and a ir  char ter  companies .
P a r t  135 oper a t or s believe t h e
fract iona l ownersh ip  provider s benefit
from the less rest r ict ive F .A.R. Par t  91
sta nda rds.  The FAA commissioned a
forma l r u lema kin g com m itt ee t o
ana lyze regu la tory r equirements for  the
indust ry.  Their  report , relea sed  in
S pr in g 2000, r ecom m en d ed  t h at
fract iona l ownersh ip providers opera te
under  a  new su bpa r t  of F .A.R. 91.  The
F AA i s  n ow  r e v ie w i n g  t h i s
recommen da t ion. A formal ru lemaking
proposa l could be ma de with in a  year .

Exh ibit 2A, U .S . Act ive  Gene ral
Aviat ion  Foreca sts , depict s the FAA
forecast  for  act ive genera l avia t ion
a ir cra ft  in t he Un ited S ta tes .  The FAA
forecast  predicts gen er a l avia t ion
a ircra ft  to increa se a t  an  average

annua l r a te of 0.9 percent  over t he 13-
year  planning per iod for  gener a l
avia t ion  a ircra ft .  Genera l avia t ion
a ir cra ft  a re project ed to increase from
219,464 in  1999 to 245,965 in  2012.

GEN ER AL AVIATION
SERVICE AREA

The in it ia l st ep in  determin ing the
gener a l avia t ion  dema nd for  an  a irpor t
is to define it s gener a lized ser vice a rea
for  the va r ious segm ents of avia t ion  the
a irpor t  can  accommodate.  The a irpor t
ser vice a rea  is det ermined pr imar ily by
evalua t ing the loca t ion  of compet ing
airports, their  capa bilities an d services,
and their r elat ive a t t ract ion  and
convenience.  With  t h is  in format ion , a
det ermina t ion  can  be made as to how
much aviat ion  demand wou ld likely be
accommoda ted by a specific airport .  It
sh ould be r ecognized tha t  avia t ion
demand does  not  necessar ily conform to
politica l or  geogra ph ica l bounda r ies.

The a irpor t  service a rea  is an  a rea
where there is a  poten t ia l market  for
a irpor t  services. Access t o gener a l
a via t ion  a irport s, commercia l a ir
service, an d tra nsporta tion networks
enter  in to the equa t ion  tha t determines
the size of a ser vice ar ea, as well as th e
qua lit y of avia t ion  facilit ies, distance,
and other  subject ive cr it er ia .  As
pr eviously ment ioned , San  Manuel
Air por t  is design a ted as a  secondary
a irpor t  by t he SASP.  The design a t ion
indica tes tha t  the a irport  provides ba sic
gener a l avia t ion  services. The a bilit y to
provide services, or  lack of it, t herefore,
is a  factor  in defining th e service a rea
for  San  Manuel Airpor t .
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Exhibit 2A
U.S. ACTIVE GENERAL AVIATION

AIRCRAFT FORECASTS

ACTIVE GENERAL AVIATION AIRCRAFTACTIVE GENERAL AVIATION AIRCRAFTACTIVE GENERAL AVIATION AIRCRAFT

Source: FAA Aerospace Forecasts, FY 2001-2012
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The previous m aster plan  defined th e
ser vice a rea  for  San Manuel Air por t  a s
bein g a  15-mile rad ius  with  the a irpor t
as hub.  This is most  likely t he case for
t hose past  yea rs.  Genera l avia t ion
a irport s, such a s Maran a N ort hwest
Regiona l Airport  (35 air-miles or  one
hour , 55 minu tes driving time from Sa n
Manuel Airport ) and Ryan F ield (40 a ir -
miles or t wo hours, seven m inu tes
driving t ime from San Manuel Airpor t ),
have lar ge fleets  of based a ircra ft , with
commensura te services: fuel, a ircra ft
r en ta l and in st ruct ion , and ma jor
a ir frame and powerplan t  repa ir ser vice.
Even the pr ivat e field, La Cholla, 22
miles (38 m inutes dr iving t ime) west  of
San Manuel, bases some 90 a ir cra ft  and
supplies gener a l services.  Un derst and-
ably, these a irpor t s  have been  more
successfu l in  a t t r act ing loca l genera l
avia t ion  due to their  pr oximit y to
Tucson .

As development  pressure in  the nor th
Tucson  a rea , including Or o Va lley a nd
Ca ta lina , has brough t  a  la rger  market
in  terms  of p ilot s  and a ircra ft  owners,
so has t h is same development  crea t ed
impedimen ts to access of a rea  a irpor t
facilities.  Both  Marana  Airpor t  and
Rya n F ield h ave long wa it ing lists for
hanga r  facilit ies, which  can  be as  long
as a  t h ree-yea r  wa it  according t o loca l
sou r ces . Tie-down  fa ci l it ies  a r e
available but  a t  a  pr ice tha t  equa tes to
the demand ($26-$28 per  month).

Likewise, dist ance (in  t erms of dr iving-
t ime) can  be a  ma jor  factor  in  a irpor t
facility select ion . At  va r ious t imes  of the
day, cross-town dr ive-t ime from nor th
Tucson  and a reas fa r ther  nor th , such  a s
Oro Valley and  Cata lina , to Marana
Regiona l Air por t  or  Rya n F ield can

grea t ly exceed the dr iving t ime to San
Manuel Airpor t .  Addit iona lly, t he
driving exper ience of leaving the t ra ffic
congest ion  of Tucson  for  the open  deser t
and moun ta in  vist a s a long Highway 77
will add t o the a t t ract ion  of Sa n  Manuel
Air por t  a s a  ba sed  a ircra ft  facilit y.
However , even with  th is appea l, there
will st ill be t he r equ irem en t  by m any
a ir cra ft  owners for  specific a ir side and
lan dside facilit ies th a t  a re yet t o be
bu ilt  a t  San Manuel Airpor t , includin g:
ha ngar s; ins t rument  approach  and
n igh t t ime opera t ions capa bility; fuel;
op t imum runway length ; and  mechanic
services.  Cur ren t ly, a  wa it ing list  for
hanga r  facilit ies exist s t ha t  conta ins 10
a ir cra ft  owner s. P reviously, t he list
conta ined 15 owners, with  severa l
opt ing to base a t  other  a irpor t s  when
faced wit h  a  long wa it  for s tora ge
access.  The exten t  to which  the
limita t ions of exist ing t ranspor ta t ion
routes to a lter na te a irport s will offset
the lack of facilit ies a t  Sa n  Manuel
Air por t  is difficu lt  to gauge.  This, and
the t ime it  t akes to const ruct  needed
facilities, will t o a la rge exten t
determine th e service ar ea for Sa n
Manuel Air por t .  I t  is  projected  tha t  as
facilit ies become ava ilable, the a irpor t
will captu re an  ever-increa sing shar e of
the ser vice a rea , in essence “relievin g”
the Tucson  a rea  r eliever  a irport s.  The
increas ing market  will, in  tu rn , fuel
demand for  Sa n  Manuel Air por t
facilities.

The ser vice a rea  for  the nea r  t erm is
considered to be a ll of the t r i-
com m u n it y a r ea , en com pa ss in g
Mammoth , San  Manuel, and  Oracle and
an expanded a rea  of covera ge th a t
extends across t he southern  edge of
P ina l  County  and   in to  nor thern  P ima
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County, includin g Ca ta lina , Oro Va lley,
and nor th  Tucson .  Again , the ext en t  of
the need for  facilit ies (and the exten t  to
wh ich  Sa n  Man uel Airport  can pr ovide
these) will determine the amount  of
capture of the service a rea , bu t  it  can  be
expected tha t  San Ma nu el Airpor t  will
serve a n  ever-in creasing sha re of the
market .

LO CAL S OCIOECON OMIC
FEATU R ES

The loca l socioeconomic condit ions
p rovide a n  im p or t a n t  b a s e l in e
considera t ion  for  prepar ing avia t ion
demand forecast s.  While in m an y cases
loca l socioeconomic variables such a s
popula t ion , employm ent , a nd persona l
income cannot  be relied upon  to indica te
the growth  of avia t ion deman d, th ese
factors can  provide an  impor t an t
in dica t or  for  u nder st a ndin g t h e
dyn amics of the genera l avia t ion  service
area  and the specific t rends in  economic
growth .

For  th is study, socioeconomic var iables
for  P ina l and P ima Count ies ha ve been
con s id e r e d .  Cou n t y a n d  s t a t e
in format ion  was  ga thered  from the
Ar izon a  Depar tment  of Economic
Secu r it y a n d Woods a n d P oole
E con om ics , I n c.: T h e Com plet e
Econom ic and  Dem ographic Data
S ource.

P OP ULATION

Ta b l e  2 A  su m m a r izes va r iou s
socioeconom ic foreca st s,  includin g
popula t ion  est ima tes for  P ina l and
Pima Coun ties, as well as th e sta te of

Ar izon a  and t he Unit ed Sta tes .  As
shown in  t he t able, each  is expected to
exper ience popula t ion  growth  over t he
next  severa l  decades. The P ina l County
popu la t ion  is  forecas t  to grow a t  the
fast est  pa ce, at  an  avera ge annua l
growth  ra te of 2.3 percent , increas ing
from an  est ima ted 179,727 in  2000 to
281,710 in  2020.  By com par ison , P ima
County (includin g the Tu cson a rea ) is
forecast  t o grow a t  an  average annua l
growth  ra te of 1.7 percent  from 843,746
in 2000 t o 1,178,720 in 2020. The sta te
is expected to grow a t  an  average
annua l 2.1 percent  over t he forecast
period. As Ar izona  is one of the fast est
growing st a tes in  the United  Sta tes , the
forecas t  for  t h e Un ited  S ta t es
popu la t ion  is an t icipa ted to grow at  a
slower  pace than  tha t  of Ar izona , a t  an
average annua l growth  ra te of 1.0
percen t .

EMPLOYMENT

Employment  forecast  da t a  for  P ina l and
Pima Coun ties, a long with  Ar izona  and
the Un ited Sta tes, are also presen ted in
Table  2A.  The table shows ga ins in
employmen t  for  each  over t he forecast
period. Forecas t  employment  for  P ina l
County is projected to increa se a t
annua l average of 2.2 percent  for  the
forecast  per iod from 2000 to 2020.  The
rema in ing employment  sta tistics ar e
consisten t  with  popu lat ion  growth
tr ends, with  P ima  County forecast
employmen t  percentages sligh t ly ah ead
of popula t ion growth , bu t  lower  than
the S ta te growth  ra te of 2.2 percent .

An examina t ion  of the employment
sectors char t ed for  P ina l and P ima
Count ies    indica te    tha t    the   lead ing
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growth  sectors (service and reta il tr ade)
are expected t o cont r ibut e over 20,000
jobs   to   the  overa ll  economy  of  P ina l

County by 2020 and over 100,000 jobs
to P ima  County for  the same t ime
period.

TABLE 2A
P opu lation/Socio ec on om ic Fore casts

P in al a n d P im a Co u n tie s , Ari zon a, U n it e d S ta te s

2000 2005 2010 2020

P e r ce n t
Annu al

Increase

P inal  Coun ty

Popula t ion 179,727 208,070 232,120 281,710 2.3%

Employment 51,290 58,470 65,510 80,000 2.2%

PCPI $13,503 $14,374 $15,354 $17,641 1.3%

P ima  County

Popula t ion 843,746 927,910 1,009,330 1,178,720 1.7%

Employment 444,120 489,070 536,090 634,250 1.8%

PCPI $22,066 $23,480 $24,973 $28,314 1.3%

Ari zo n a

Popula t ion 5,130,632 5,817,550 6,456,350 7,774,830 2.1%

Employment 2,822,380 3,190,840 3,573,660 4,359,260 2.2%

PCPI $23,260 $24,806 $26,535 $30,334 1.3%

U n it e d S ta te s

Popula t ion 282,224,350 296,923,860 311,573,090 343,039,600 1.0%

Employment 167,465,310 178,141,490 189,453,080 213,959,130 1.2%

PCPI $27,432 $28,961 $30,637 $34,312 1.1%

Source for  h is tor ica l Ar izona , P in a l County. and Pim a Cou nty popula t ion : Ar izona
Depar tmen t  of Economic Secur ity
Sour ce for  remaining hist or ica l an d forecast  da ta : Woods a nd P oole, Inc.: CEDDS,2003

P ER  CAP ITA
P ER SONAL INCOME (P CP I)

Table  2A also compares per  capit a
per sona l income (adjust ed to 1996
dollar s) for  P ina l and Pima  Coun ties,
the st a te of Ar izona , and the United
Sta tes.  A compar ison  of the forecast  in
PCPI   for    the   four    geogra ph ic  a reas

indica tes a  d ifferen t  s tory than  the
forecast  of popula t ion  and employmen t .
The PCPI for  each  segmen t  is expected
to gr ow rough ly t he same.  P CPI for
P ina l Coun ty, P ima County, and  the
St a te of Ar izona  is project ed to grow a t
1.3 percen t  annua lly.  The US P CPI is
projected to grow at  1.1 percen t
annua lly.
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FOR ECAST IN G APP RO ACH

The development  of avia t ion  forecast s
proceeds th rough  both  ana lyt ica l and
judgmen ta l processes. A ser ies of
ma themat ica l relat ionsh ips a re test ed
to esta blish sta t ist ica l logic and
r a t ion a le  for  p r oject ed  gr owt h .
However , the ju dgement  of the forecast
ana lyst , based u pon pr ofessiona l
experience, knowledge of the avia t ion
indu st ry, and an  assessment  of t he loca l
s itua t ion , is im por t an t in  the fina l
det ermina t ion  of the prefer red forecast .

Th e m os t  r elia ble a p pr oa ch  t o
es t imat ing avia t ion dem and is  th rough
the u t iliza t ion  of more than  one
ana lyt ica l t echnique. Methodologies
frequen t ly considered include t rend  line
project ions ,  cor r ela t ion/r egr ess ion
an alysis, an d ma rket shar e an alysis.

It  is impor tan t  to note tha t  one shou ld
not  a ssume a  h igh level of confidence in
forecast s tha t  ext end beyond five year s.
Facility and financia l pla nning usu a lly
require a t  least  a  10-year  preview, s ince
it  oft en  t akes more than five year s to
complete a  major  facility development
program.  However , it  is impor tan t  to
use forecas ts which  do not  overest ima te
r even ue-gen er a t ing capa bilit ies or
understa te dema nd for  facilit ies needed
to meet public (user ) needs.

A wide range of factors a re known to
influ ence the a via t ion  indust ry and can
have sign ifica nt  impacts on  t he exten t
and na ture of a ir  ser vice pr ovided in
both  the loca l and na t iona l market s.
Technological advances in  avia t ion h ave
hist or ica lly a ltered , and will cont inue to
change, the growth  ra tes in  avia t ion
demand over  t ime.  The most  obvious

example is  the impact  of jet  a ircraft  on
the avia t ion  indu st ry, which  resu lted in
a  growth  ra te t h a t  fa r  exceeded
expecta tions. Such  changes are difficult ,
if not  impossible, to pr edict  and t here is
simply no ma themat ica l wa y to
est imate their  impa cts.  Using a  broad
spect rum of loca l, r egiona l, and na t iona l
socioeconomic and avia t ion informat ion ,
and ana lyzing the most  curren t  avia t ion
tr ends, forecas ts a re presented  in  the
following sect ions.

Th e followin g for eca s t  an a lys is
exam ines genera l a viat ion  demand
expected a t  San  Manuel Airport  over
th e next 20 year s.

AVIATION ACTIVITY
FORECASTS

To determine the types and sizes of
facilit ies tha t  should be plann ed to
accommodate genera l avia t ion  act ivity,
cer t a in  elemen ts of th is a ct ivity must  be
forecast . These indicat ors of gener a l
aviat ion  demand include:

% Based Aircra ft
% Based Aircra ft  F leet  Mix
% Local and  It ineran t  Opera t ions
% Aviat ion  Pea king Act ivity

BASED  AIRCRAFT F ORE CASTS

The number  of based  a ircraft  is  the
most  elementary indica tor  of genera l
avia t ion  dema nd.  By firs t  developing a
forecast  of based a ircra ft , the gr owth  of
other  avia t ion dem and indica tors can  be
projected.  The ra t iona le for  forecas t ing
gener a l avia t ion a ct ivity is presen ted
below.
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Histo rica l B ase d  Airc ra ft

A cursory review of h ist or ica lly-based
a ir cra ft  a t  San  Manuel Airpor t  r evea ls
a  sma ll popula t ion  of sin gle engine
a ir cra ft  tha t  has  r isen  s lowly, bu t
st ea dily, over t he last five years.  In
2000, mem bers of the San  Pedro Va lley
Pilot s Associa t ion , with  in ten t ions of
cons t ruct ing T-hanga r s, bega n  a  list  of
a ir cra ft  owner s desir ing to base an
a ir cra ft  a t  San  Manuel Airpor t  once
facilit ies wer e in  pla ce. Alth ough
const ruct ion  has n ot  ensu ed, t he list
con ta ins the names of persons  want ing
to base a t  least  13 a ircra ft  tha t  a re st ill
willing to wa it  for  these facilit ies.  Of
these, 10 a re firmly commit ted to
ba sin g a t  San Ma nu el Airpor t .  The
number  of based a ircra ft  a lso includes
the four  sea sona l air cra ft  tha t  base a t
San Manuel Air por t  each wint er . Due to
the impact  of the addit ion  of 10 ba sed
a ircra ft  (t hose on  the wa it ing list ), a ll
pr oject ions will include a  one-t ime 10
a ir cra ft  spike in  based a ircraft  dur ing
the shor t  t er m planning per iod, t hus
assuming tha t  the storage facilit ies will
be cons t ructed  in  the shor t  t erm.

Fo re ca st in g R at io n ale
For B ase d  Airc ra ft

A summary of h ist or ica l and forecast
based a ircra ft  is illus t ra ted on  Exh ibit
2B , Ba se d Aircra ft Fo recas t .  The
project ions depicted on the exh ibit
illust ra te poten t ia l based a ir cra ft  a t
San Manuel Air por t  over  the long term
plan ning period.

The first  method for  forecast ing ba sed
a ir cra ft  for  San  Manu el Airport  uses a
t rend line pr oject ion . The t rend line is

developed u t ilizing regression a na lysis,
wh ich  a t t empt s to average the h igh  and
low points. Th e a ccept ability of t ime
ser ies or  regression a na lysis is based
upon  t h e cor r ela t ion  coefficien t
(Pearson’s “r”) which  measures  the
associa t ion  between changes  in  the
dependent  an d independen t va riables.
If the r -squa red (r 2) va lue (coefficien t  of
determina t ion) is gr ea ter  than  0.95, it
indica tes good predict ive r elia bilit y.  A
va lue below 0.95 m ay be u sed  with  the
understanding tha t  the predict ive
reliability is lower.

Consider ing ba sed a ir cra ft  a t  San
Manuel Airport  between 1995 and 2001,
P ina l County popula t ion  regr ession
an alysis produces  an  r2 valu e of 0.98.
The pr oject ion  has in dicated a n  increase
in  a ir craft for a ll projected years,
consis tent  with popula t ion increa se, and
yields 31 a ircraft  for  the shor t  t erm, 41
a ir cra ft  for  the in termedia te term, and
46 a ircra ft  for  the long t erm.

An ot her  regression a na lysis wa s
per formed us ing Per  Capita  Personal
Income (PCPI) va lues for  P ina l County.
The relationsh ip between PCPI a nd
based a ir cra ft  over  t he same recording
per iod (1995 to 2001) yields an  r 2 ou tput
of 0.92, cor robora t ing the st a t ist ica l
sign ifica nce of t he use of both
popula t ion  and P CPI for  regress ion
an alyses.  These resu lts  a re gra phed
a long with  fur ther  ana lyses resu lt s on
Ex h ib it  2B .

As depicted in  Table  2B , P er Capita
Pop ulat ion  Foreca sts , a  m ar ket
an alysis approach  was a lso used.  In
th is t ype of ana lysis, compa risons a re
made  involving  based  a ircraft  numbers
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for  the San  Manuel Airpor t  and  the
popula t ion  st a t ist ics for  P ina l County.
The project ions used for  forecas t ing the
based a ircra ft  for  the year s 2005, 2010,
a nd 2020 a re indica ted using both  a
cons tan t share project ion  (or  ra te of
growth  of popula t ion  tha t  s tays  the
same as  the h istor ica l pa t t ern )  and an

increa sin g  share  p roject ion   (where the
same forecast  popu la t ion  increases it s
share of the a ircra ft  market ). An
increa sin g market  sha re approach
would be cons is ten t  with  the pr oject ion
tha t San  Manuel Airpor t  will draw
more a ircra ft  from the exist ing ser vice
a rea  or  from a  wider service a rea .

TABLE 2B
P er Capita of  Pin al  Cou nty P opu lation Fo reca sts
Sa n  Man u e l Airpo rt  Forec asts

Year
Sa n  Man u e l Airpo rt

Base d Airc ra ft
P inal  Coun ty

Popu lat ion
Aircraft p e r 1,000

Popu lat ion

1995 12 139,000 0.086

1996 12 144,150 0.083

1997 13 150,375 0.086

1998 14 157,675 0.089

1999 15 165,400 0.091

2000 16 179,727 0.089

2001 18 186,795 0.096

2002 28* 192,395 0.146

Con st a n t S h a r e Pr oject ion

2005 30 208,070 0.146

2010 34 232,120 0.146

2020 41 281,710 0.146

In cr ea s i n g S h a r e  Pr oj ec ti on  

2005 33 208,070 0.159

2010 45 232,120 0.194

2020 55 281,710 0.195

Sour ce (h istor ica l an d forecast  popula t ion): Woods a nd P oole, Inc.: CEDDS, 2001;
Historical Based Aircra ft: Local Records
* Gain  an t icipa ted  with  new hangar  cons t ruct ion .

Based on  a  current  market  sha re of 18
a ir cra ft  plu s t he one-t ime in fusion of
the 10 a ircra ft  wa itin g to be based
immedia tely per  the 2002 popu la t ion  of
192,395 popula t ion , or  0.146 a ircra ft
per  1,000, t he con st a n t  sh a re

project ions pr edict  30 based a ircra ft  for
2005, 34 a ircra ft  for  2010, and t he
project ion  of 41 for  the year  2020.  The
increa sin g sha re a na lysis proposes a
factor  of 0.159 a ircra ft  per  1,000
popula t ion  is to be used t o forecast  based
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a ir cra ft  for  2005, 0.194 a ircra ft  per
1,000 for  2010, and increa sin g to 0.195
per  1,000 to be used for  2020.  This
yields a  forecast  of 33 ba sed a ircra ft  for
the yea r  2005, 45 a ircra ft  for  2010, and
the project ion  of 55 for  the year  2020.

Table  2C u ses a  for eca st  based u pon
San Manuel Airport ’s h ist or ica l market

share of t he en t ir e U .S. act ive a ir cra ft
fleet. The forecas ts a re projected a t  both
cons tan t and increasing growth  ra tes.
The forecast  a t  a  cons tan t  share was  not
included on  Exh ib it  2B , as  the
rela t ively fla t  line was rejected as too
low. The project ion  a t  an  increas ing ra te
is inclu ded on  the exh ibit  and depicts
s t ra ight -line growth .

T A B L E  2 C

B a s e d  Air c ra ft  a s  P e rc e n t o f  U .S.  Ac ti v e  Air c ra ft

S a n  M a n u e l  Ai r p o r t  F o r e c a s t s

Ye a r

S a n  Ma n u e l B a s e d

Air c ra ft U .S.  Ac ti v e  Air c ra ft P e rc e n t o f  U .S.  Ac ti v e  Air c ra ft

1995 12 188 ,100 0 .0064%

1996 12 191 ,100 0 .0063%

1997 13 192400 0 .0068%

1998 14 204700 0 .0068%

1999 15 219 ,500 0 .0068%

2000 16 221 ,200 0 .0072%

2001 18 223 ,500 0 .0081%

2002 28 225 ,800 0 .0124%

C o n s t a n t  S h a r e  P r o j e c t i o n

2005 29 232 ,500 0 .0124%

2010 30 242 ,300 0 .0124%

2020 33 264 ,300 0 .0124%

I n c r e a s i n g  S h a r e  P r o j e c t i o n

2005 31 232 ,500 0 .0134%

2010 40 242 ,300 0 .0165%

2020 59 264 ,300 0 .0225%

Source (h is tor ica l a nd forecast  U.S. Act ive Air cra ft ): FAA Aerospace F orecast s, 2001-2012

These p roject ions  a r e s om ewh a t
opt imist ic beyond the shor t  t erm, but
t h ey a llow for  con sider a t ion  of
increa sin g capture of genera l avia t ion
as awa ited h angar  and n avigat iona l
a ids become ava ilable. Addit iona lly, it
a ppears tha t , a s severa l forecast s a re
t ied t o popu lat ion , th e forecast  based

a ir cra ft  simila r ly t aper  off by t he long
term.  Even  as gr owth  in  Ar izona , in
genera l, and  Tucson , in  par t icu lar , may
slow by th e long ter m  plan ning period,
the FAA forecast s r em ain  st ea dy for
gener a l a via t ion . Therefore, a  forecast
has been  selected t ha t  is a  media n
forecast   with in   the  envelope presen ted
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by t he high a nd low forecast s for Sa n
Manuel Air por t , yet  in  st ra ight -line
growth .  For  compara t ive purposes , the
2000 SANS pr ojected based a ircra ft
growing from 9 in 2005 t o 12 in 2020.

In  order  to formula te a  pla n  wh ich  will
a llow th e sponsor , P ina l County, to
develop facilit ies based u pon dem and,
the following pla nning hor izon  act ivity
milestones ha ve been esta blished for
based a ircra ft :

! Shor t  Term - 31
! In termediate Term  - 40
! Long Term  - 55

BASED AIRCRAFT
FLEE T MIX P ROJ ECTION

Knowing the a ircra ft  fleet mix expected
to ut ilize th e airport  is necessary to
pr oper ly plan facilities th at  will best
serve the level and type of act ivit ies
occurr ing a t  the a irpor t .  The exist ing
based a ircra ft  fleet m ix is comprised of
single engine piston-powered a ircra ft .

As discussed pr eviously, the na t iona l
t rend is t oward a  la rger  percentage of
soph ist ica ted tu rboprop, jet  a ircra ft ,
and helicopters in  the na t iona l fleet.
Growth with in  each  based a ir cra ft
ca tegor y a t  the a irport  has been
det er m ined  by com pa r ison  wit h
na t iona l project ions (which  reflect
cu r r en t  a ir cr a ft  p r od u ct ion ) a n d
con sider a t ion  of loca l econ om ic
condit ions.  The based a ircra ft  fleet mix
pr oject ion  for  Sa n  Manuel Airport  is
summar ized  in  Table  2D .

Cu r r en t ly, s in gle engine a ir cra ft
compose the la rgest  segm ent  of a ir cra ft
a t  San  Manuel Airpor t .  Fu tu re based
a ir cra ft  mix will cont inue to be
domina ted by sin gle engine a ircraft  bu t
with  an  increasing percentage of
turbine a ircra ft .  The improvement  of
the a irport , combined wit h  a  posit ive
econ om ic ou t look , will  p r om ot e
increa ses in opera t ions by higher-
powered gen era l avia t ion  a ircra ft . For
th is r eason , a ll a ir cra ft  types, includin g
both  turboprop and tu rbojet  a ircra ft ,
have been  forecast  to increase. Although
increa sin g consist ent ly in  numbers over
the forecast  period, single engine ba sed
a ir cra ft  percen tages a re forecast  to
represent  less of the tota l mix in  the
fu ture.

ANN UAL OP ER ATIONS

There a re two types of opera t ions a t  an
a irpor t : loca l and it ineran t . A loca l
opera t ion  is  a  takeoff or  landing
performed by an  a ircraft  tha t  opera t es
with in  sight  of the a irport  or  which
executes simula ted a pproaches or
touch-and-go opera t ions a t  t he a irpor t .
I t in er a n t  op er a t ion s  a r e t h ose
per formed by a ircra ft  with  a  specific
or igin or  des t ina t ion  away from the
a irpor t .  Genera lly, loca l opera t ions a re
cha ra cter ized by tr ain ing opera tions.

Typica lly, it ineran t  opera tions increa se
with  busin ess  and commercia l use s ince
business a ircra ft  a re u sed pr imar ily to
car ry people from one loca t ion  to
another .
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TABLE 2D
Fleet  Mix  Forecast
San  Man ue l  Airport  Foreca sts

Type 2001 %
Sh ort
Term %

I n t e r m e d i a t e

T e r m %
Lo n g

Range %

Sin gle
Engine

14 77.78% 26 81.00% 30 75.00% 40 72.00%

Mu lt i-
Engine

0 0.00% 2 7.50% 4 10.00% 8 14.00%

Turboprop 0 0.00% 1 4.50% 2 6.00% 6 10.00%

J et 0 0.00% 0 0.00% 1 2.00% 1 2.00%

Helicopter 0 0.00% 0 0.00% 1 2.00% 1 2.00%

Other 4 22.22% 2 7.00% 2 5.00% 0 0.00%

Tota ls 18 100.00% 31 100.00% 40 100.00% 55 100.00%

Due to the absence of an  a irpor t  t r a ffic
con t r ol  t ower  (ATC T) ,  a ct u a l
opera t iona l counts  a re not  ava ilable for
San Manuel Airport .  Ins tead, genera l
est ima tes of a ircra ft  opera t ions a re
made based on per iodic observations.
The FAA 5010-1, Airport Master R ecord
Form , ha s been consu lted. However , the
FAA 5010-1 form  for  2000 is  the only
form ava ilable. The numbers for  t ha t
year  appea r  extr emely low when
consult ing with  loca l air por t  users. The
San Pedro Valley P ilot s Associa t ion  has
est ima ted th e historical opera tions for
th is r epor t .

Other  frequent  a irpor t  users include
agr icu ltu ra l a ircra ft  and loca l, st a te,
and federa l a ir  t axi opera tors, both
pr iva te and  public in  th e pa st .  BHP
Billiton  annua lly h ir ed an  agr icu ltu ra l
flying ser vice to spray the m ine t a ilings
pit s to prevent  leaching of t he
contam inant s.  Th ese a gr icu ltura l (ag)
opera t ions occur red for  a  one-month
period, during which  t ime severa l
turbine en gine Air Tr actor 802 a g-
planes take t urns per forming two air

opera t ions (takeoff and  landing) every 10
to 15 minu tes, 12 to 24 hour s a da y.
These a ircra ft  per formed a pproximately
1,500 to 2,500 opera t ions over th e cour se
of a  month .  These opera t ions have been
discont inued a s t he ta ils ha ve been
capped with  topsoil.

San Manuel Air por t  is a lso the
dest ina t ion  for  a  number  of it ineran t
a ir cra ft  from va r ious st a t e and federa l
agencies, am ong th em t he U.S. Forest
Service, U.S. Customs Service, an d U.S.
Army Avia t ion .

Th e U.S. Forest  Service (USFS)
main ta ins an  aer ial t anker  support  base
a t  Sa n  Manuel Airpor t  during the
summer fire sea son .  The USF S uses
sin gle engine a ircra ft  such  as t he Air
Tractor  Th rush  for “fire bombin g”
pur poses.  The USFS uses  the a ir field in
response to range and mounta in  fires in
the a rea , opera t ing two to four  t imes per
hour  per  fire even t  wh ich  typically may
last  from one to s ix hours per  day. The
fire event s occur  two to four  t imes per
sea son  on  avera ge.
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The U.S. Customs Ser vice (USCS)
works in  conjunct ion  with  the Drug
Enforcement  Agency (DEA), which
per forms a irport  su rveillan ce and drug
in terdict ion  support .  When using San
Manuel Airport  for t ra ining exercises,
the join t  forces  simula te an  in terdict ion ,
us ing a  King Air  a nd Citat ion II t o
ma ke visu a l a ir  con ta ct with  a Cessna
182 and follow it  to t he groun d (San
Manuel Air por t ). These exercises occur
on a  month ly basis.

The U.S . Army uses the a irfield for
t ra in ing flights t ha t  include m ult iple
t akeoffs and la ndin gs per  t ra in ing
episode.  The Army flies t he Bell
helicopter  Hueys and Cobras  and
Sikorsky Blackha wks, based a t  Marana
Nort hwest  Regiona l Airpor t , to pract ice
approach  and hover ing act ivit ies a t  San
Manuel Airport .  These a ct ivit ies occur
on  a  week ly to bi-weekly basis .

Air  t axi opera t ions  include numerous
fligh ts involving loca l, sta t e, federa l,
and priva te agencies  concerned in  one
way or  other  with  environmenta l issues.
The loca t ion  of San  Manuel between the
Ga liuro Mounta ins and the Santa
Cata lina  Mounta ins , with  the na tu ra l
t r a ils and open  space tha t  exis t  there,
draws many groups  tha t  s tudy, or  a re
oth erwise a t t racted to, na t ive deser t
ecosystem s.  Another  na tu ra l a t t r act ion
is the San  Pedro River , a m a jor  r iver
system tha t  is  monitored closely a s
many issues a ffect  it, including wat er
use by cities such a s San  Man uel. These
groups  have been  obser ved flying both
single and m ult i-engine a ircra ft  in to
San Manuel Air por t  a s it is th e closest
pu blic a irpor t  ava ilable to th ese
at tr actions.

Project ions of annua l opera t ions have
been developed with  these repor ted
opera t ions in  mind and by u se of the
recent  repor t  published by t he Sta t ist ics
and Forecast  Branch  of the FAA on  the
Model for Estim ating General Aviation
Operations at N on-towered A irports
Using T owered  and  N on-towered  Airport
Data, J u ly, 2001. The forecast s of
opera t ions for  San Manuel Air por t  were
com p u t e d  w i t h  e q u a t i on  1 5 ,
recommended for  use to es t imate genera l
a via t ion  a ct ivi t y for  n on -t ower ed
airports.  The equa tion is as follows:

O P S  =  7 7 5  + 2 4 1  B A  - 0 .1 4  B A 2 +  3 1 ,4 7 8  %

i n  1 0 0  m i  +  5 ,5 7 7  ( v a r 1 )  + 0 .0 0 1  P o p  1 0 0  -

3 ,7 3 6  ( v a r 2 )  + 1 2 ,1 2 1  P o p  2 5 /1 0 0 .

Wher e:

BA = Based Air cra ft
BA2 = Based Aircra ft  squared
% in  100 mi = % Based a ircra ft  with in
  a  100 mile radiu s
Pop 100 = Popu lat ion  with in 100 m iles
Var1 = Var iable m ultiplier (either  0
  or  1) determined by fligh t  school
  opera t ions
Var2 =  Var iable m ultiplier (either  0
  or  1) determined by geograph ic
  loca t ion
Pop 25/100 = Popula t ion  with in 25 m iles
  divided by popu lat ion  with in 100 m iles
  as  a  percent

The equa t ion  yielded a  forecast  of
opera t ions for  the shor t , in termedia te,
and  long terms , as  shown in  Table 2E.

An estim a ted  percent  of loca l versus
it in er a n t  opera t ions  i s  used t o
distinguish  the type of opera t ions a t  San
Manuel   Airport .   Airport s  with   h igher
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t ra in ing opera tions (local opera tions)
will have a h igher  opera t ion  per  based
a ir cra ft  ra t io, whereas a irpor t s  with  a
h igher  percen tage of t r ansien t  a ir cra ft
opera t ions will have a  lower  ra t io.  Sa n
Manuel Airpor t  cur ren t ly has been
determined to have a h igher  percen tage
of loca l oper a t ions, by a pproximately
3:2. This  has been  assumed from the
fact  tha t , a lthough  there a re n ot a  h igh
number  of t ra in ing opera t ions , the
pilot s a ssocia t ion m em ber s fly act ively.
The percent  of loca l versus it iner an t
opera t ions has been  judged to be
approximately one-th ird h igher  a lso, in
par t , due to the ag opera t ions per formed
and the designa t ion  of these a s loca l
opera tions.   This  percent age is forecast

to change as  growth  a t  the a irpor t
a t t r a ct s a  h igher  number  of it ineran t
a ircra ft .  The opera t ions split  is
projected to be 40 percent  it ineran t  and
60 per cen t  loca l oper a t ions through the
in termedia te t erm, gradua lly sh ift ing to
a  50-50 sp lit  in  the long term project ion .

The SASP concur s in its projections of
increa sed a ircraft  u t iliza t ion  and  the
number  of genera l aviat ion  hours flown
st a tewide.  This  projected  t rend  suppor ts
fu ture growth  in  annua l opera t ions a t
San Manuel Airport .  For compa ra t ive
pur poses, the 2000 SANS projected
annua l opera t ions  growing from 1,096 in
2005 to 1,495 in  2020.

T A B L E  2 E

G e n e r a l  Av i a t i o n  O p e r a t io n s  F o r e c a s t

S a n  M a n u e l  A i r p o r t

Ye a r It in e r a n t L o ca l T o ta l

B a s e d

Air c ra ft

O p e ra t i o n s

p e r B a s e d

Air c ra ft

1995 1 ,200 3 ,800 5 ,000 12 417   

1996 1 ,200 3 ,800 5 ,000 12 417   

1997 1 ,200 3 ,800 5 ,000 13 385   

1998 1 ,200 3 ,800 5 ,000 14 357   

1999 1 ,200 3 ,800 5 ,000 15 333   

2000 500 1 ,300 1 ,800 16 113*

2001 3 ,500 5 ,300 8 ,800 18 489   

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  F O R E C A S T

S h or t  Ter m 4,160 6 ,240 10 ,400 31 336   

I n t er m e dia t e

T er m

7,400 11 ,100 18 ,500 40 463   

L on g  T er m 11,400 11 ,400 22 ,800 55 415   

 * Ba sed on p a r t ia l  year  of oper a t ion s  du e  to  ru n wa y closu re .

 Th e  h is tor ica l  based  a i rcra ft  a n d a i rcra ft  oper a t ion s  h a ve  been  es t im a ted  by th e  Sa n  P edr o

Va lle y P ilot s  As socia t ion .
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AIR T AXI

Air  t axi consist s of a ircra ft  involved in
on-dema nd pa ssen ger or sm all par cel
t ranspor t .  Typica l services tha t qua lify
as a ir  t axi oper a t ions a re cha r ter , a ir
ambulan ce, an d sma ll packa ge services.

Although  not  st r ict ly “pu blic” a ir  t axi
opera tions, pr iva te business a ircra ft
opera t ions serve to provide the sam e
funct ion  as  a ir  t axi a ircraft . For  the
pur pose of es t im a t in g a ir  t a xi
opera t ions and t he a nnua l ins t rument
appr oaches upon which t hese a re ba sed,
pr iva te business a ircra ft  have been
included in t hese calcula tions.

These opera t ions a re represen ta t ive of
fu ture Par t  135 a ir  t axi opera t ions. A
conserva t ive est ima te of a ir t axi defined
opera t ions would be a pproximately 50
percent  of total itinera nt  opera tions for
the a ir field .  The ca lcu la t ions  a re
summar ized  in  Table  2G.

MILIT AR Y AC T IVIT Y

Project ing fu ture milita ry use of an
a irpor t  is complica t ed by the fact  t ha t
loca l missions m ay change wit h  lit t le
not ice.  However , exist ing opera t ions
and a ircra ft  mix m ay be confir med for
their  impact  on  facility p lanning.  As
explored previously, there a re severa l
milita ry a gencies tha t  use the a irpor t .
These numbers have been  est ima ted
and in cluded in  the forecast  su mmary.

P EA K IN G

CHARACTER IST ICS

Many a irpor t  facility needs a re rela t ed
to th e levels of a ct ivity dur ing pea k
periods. The per iods u sed in  developin g
facility requirem ent s for  th is s tudy are
as follows:

! Pe ak Mon th  - The ca lendar  month
when peak  a ircraft  opera t ions  occur .

! Design  Day  - The avera ge day in
the pea k month . This in dica tor  is
ea sily der ived by dividing th e peak
month  opera t ions  by the number  of
days  in  the month .

! B u sy Day  - The busy day of a
typical week in t he peak m ont h.

! Design  Ho u r - The peak  hour
wit h in  the design  da y.

Without  an a irpor t  t ra ffic cont rol tower ,
adequa te opera t iona l in format ion  is  not
ava ilable to directly determine pea k
gener a l avia t ion  opera t iona l act ivity a t
the a irport .  Typica lly, t he peak month
for  a ct ivity a t  gener a l a via t ion
a irpor t s approximates 10 to 15 percent
of t he a irpor t ’s a nnua l opera t ions.  F or
pla n n in g pu rposes , peak  m on t h
opera t ions have been est ima ted a s 13
percent  of ann ua l opera t ions. Based on
peaking cha ract er ist ics from simila r
airports, the t ypical bu sy day was
determined by m ult iplyin g the design
day  by  20 percen t  of week ly opera t ions
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dur ing the pea k mont h , or  1.4. Design
hour  opera t ions were determined us ing
20  percent  of the design day opera tions.

The genera l avia t ion  peak ing cha rac-
ter ist ics a re summar ized  in  Table  2F ,
Pe ak Operations  Forecas t .

TABLE 2F
P ea k Operation s Fore casts
Sa n  Man u e l Airpo rt

2001 Sh ort Te rm Interm ed iate
Term

Lo n g Te rm

Annua l
Opera t ions 8,800 10,400 18,500 22,800

Peak  Month 1,144 1,352 2,405 2,964

Busy Day 53 63 112 138

Design  Day 38 45 80 99

Design  Hour 8 9 16 20

AN N U AL INS T R U MENT

AP P R O ACHES

An ins t rument  approach  as defined by
the FAA is  "an  approach  to an  a irpor t
with  the in ten t  to land by an  a ircra ft  in
accordance with  an  Inst rument  F ligh t
Ru le (IF R) fligh t  plan , when  visibilit y is
less than  t hree miles  and/or  when the
ceiling is a t  or  below the minimum
init ia l approach  a lt itude." Annual
ins t rument  appr oaches (AIAs) a re
included in forecast ing for pu rposes of
defin ing cer t a in  n a viga t ion a l a id
requiremen ts.  There a re curren t ly no
approach  facilities a t  Sa n  Manuel
Air por t .  However , with  proposed fu ture
facilit ies inst a lla t ion , est ima tes for
annua l instr um ent  appr oaches (AIAs)
have been made for  t he in termedia te
an d long term plan ning periods.

With  good wea ther  condit ions loca lly, it
has been assu med t ha t  a  t ot a l of 10
percent  of t he annua l Pa r t  135
appr oaches would be perform ed AIAs.

The AIAs ha ve been su mm ar ized in
Table  2G, Fo reca st  Su m m ary .

S U MMAR Y

This chapter  has  out lined  the var ious
avia t ion  demand levels an t icipa ted for
approximately the next  20 year s at  San
Manuel Airport .  Long t erm growth  a t
the a irport  will be in fluen ced by m any
factors, includin g: th e loca l economy;
the need for  a  viable a via t ion  facility in
the immedia te a rea ; and t rends in
gener a l avia t ion  a t  the loca l and
na tiona l levels.

The next st ep in t he m ast er  pla nning
process will be to assess the capacit y of
exist ing facilit ies, their a bility to meet
forecast  demand, an d to ident ify
changes to the a ir field  and/or  landside
facilit ies which  will crea te a  more
funct iona l avia t ion  facility. The avia t ion
demand forecast s for Sa n  Manuel
Air por t  th rough the long term p lanning
hor izon  a re su mmarized in  Table  2G.
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T A B L E  2 G

F o r e c a s t  S u m m a r y

S a n  M a n u e l  A i r p o r t

2 0 0 1 S h o r t  T e r m I n t e r m e d i a t e  T e r m L o n g  T e r m

O P ER A T IO N S

I t in er a n t

  Air  Ta xi 1750 2080 3700 5700

  G en er a l Av ia t ion 1250 1 ,580 3 ,200 5 ,200

  M ilit a r y 500 500 500 500

Tot a l I t in er a n t 3 ,500 4 ,160 7 ,400 11 ,400

Loca l

  G en er a l Av ia t ion 5300 6 ,240 11 ,100 11 ,400

  M ilit a r y 0 0 0 0

T ot a l L oca l 5 ,300 6 ,240 11 ,100 11 ,400

T O T AL  O P ER A T IO N S 8800 10 ,400 18 ,500 22 ,800

A I A 'S N A N A 370 560

B AS ED  AIR C R AFT 18 31 40 55
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Chapter Three

To properly plan for the future of San
Manuel Airport, it is necessary to
translate forecast aviation demand into
the specific types and quantities of
facilities that will serve this identified
demand. This chapter uses the results of
the forecasts conducted in Chapter Two,
as well as established planning criteria to
determine the airfield (i.e., runways,
taxiways, navigational aids, marking
and lighting), and landside (i.e., hangars,
general aviation terminal building,
aircraft parking apron, fueling,
automobile parking and access) facility
requirements.

Chapter Three will identify, in general
terms, the adequacy of the existing
airport facilities, outline what new
facilities may be needed, and when these
may be needed to accommodate forecast
demands. Having established the facility
requirements, alternatives for providing
these facilities will be evaluated in
Chapter Four to determine the most

cost-effective and efficient means for
implementation.

AIRFIELD 
REQUIREMENTS

Airfield requirements include those
facilities related to the arrival and
departure of aircraft. These facilities are
comprised of the following items:

• Runways
• Taxiways
• Airfield Marking and Lighting
• Navigational Aids

The selection of appropriate Federal
Aviation Administration (FAA) design
standards for development of airfield
facilities is based primarily upon the
characteristics of aircraft which are
expected to use the airport. The
definitive characteristics are approach
speed and wingspan of the critical design

Facility Requirements

3-1
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a ircra ft .  The cr it ica l design  a ircra ft  is
defined as the most  demanding ca tegory
of a ircraft  which  conduct s  500 or  more
opera t ions  per  year .

CRITICAL AIRCRAFT

The FAA has es tablish ed criter ia  for  use
in  the sizing an d design of a ir field
facilities. These st anda rds include
cr iter ia  wh ich  rela te to a ircraft  s ize and
per for m a n ce. Accord in g t o F AA
Ad visory Circular (AC) 150/ 5300-13,
Change 6, Airport Design , an  a ircra ft 's
approach  ca tegory is  ba sed u pon  1.3
t imes its sta ll speed in  landin g
con figu r a t ion  a t  t h a t  a ir cr a ft 's
maximum cert ifica ted weigh t .  The five
approach  ca t egor ies used in  a irpor t
plann ing are a s follows:

Ca tegor y A: Speeds of less than  91
knots.

Ca t e gor y B: Speeds of 91 knots or
more, but  less th an  121 knots.

Ca t e gor y C: Speeds of 121 knots or
more, but  less th an  141 knots.

Ca t e gor y D: Speeds of 141 knots or
more, but  less th an  166 knots.

Ca t e gor y E: Speeds of 166 knots or
grea ter .

The second ba sic design criter ia r elat es
to aircraft size.  The a irpla ne design
gr oup (ADG) is based upon wingspan .
The six groups a re a s follows:

G r ou p  I:  Up t o bu t  not  including 49
feet .

G r ou p  II:  49 feet  up t o but  not
including 79 feet .

G r ou p  III:  79 feet  up  to but  not
including 118 feet .

G r ou p  IV:  118 feet  up  to but  not
including 171 feet .

Gr ou p  V:  171 feet  up  to but  not
including 214 feet .

Gr ou p  VI:  214 feet  or  grea ter .

Togeth er , approach  ca tegory an d ADG
correspond to a  coding system  whereby
airpor t  design  cr it er ia  a re rela ted to the
opera t iona l and physical cha racter ist ics
of t he a ir cra ft  int ended t o opera te a t  the
a irpor t .  The a irport  reference code
(ARC) has  two componen t s.  The first
component , depicted by a lett er, is th e
a ir cra ft  approach  ca tegory.  The second
component , depicted by a  Roman
numera l, is  the a irplan e design group.
Gen era lly, a ircra ft  approach  speed
applies to runways  and runwa y-rela ted
facilities, wh ile a irpla ne win gspan
pr imar ily rela tes t o separa t ion  cr iter ia
involving taxiways an d ta xilanes.

Ex h ibit  3A provides a  list ing of t yp ica l
a ir cra ft  and t heir  a ssocia ted ARC. Table
3A indicates a  list ing by t heir  ARC of
typica l a ircra ft  of the type th a t  might  be
expected to be used a t  an a irpor t  simila r
to San  Manuel Airport .  In format ion  is
a lso given on a pproach speed a nd
wingspan  - the cha ract er ist ics t ha t
det ermine ARC.



Beech Baron 55
Beech Bonanza
Cessna 150
Cessna 172
Piper Archer
Piper Seneca

A-I

Lear 25, 35, 55
Israeli Westwind
HS 125

C-I, D-I

Beech Baron 58
Beech King Air 100
Cessna 402
Cessna 421
Piper Navajo
Piper Cheyenne
Swearingen Metroliner
Cessna Citation IB-I

Gulfstream II, III, IV
Canadair 600
Canadair Regional Jet
Lockheed JetStar
Super King Air 350

C-II, D-II

Super King Air 200
Cessna 441
DHC Twin Otter

Boeing Business Jet
B 727-200 
B 737-300 Series
MD-80, DC-9
Fokker 70, 100
A319, A320
Gulfstream V
Global ExpressC-III, D-III

Super King Air 300
Beech 1900 
Jetstream 31 
Falcon 10, 20, 50 
Falcon 200, 900
Citation II, III, IV, V
Saab 340 
Embraer 120

B-757 
B-767 
DC-8-70
DC-10
MD-11
L1011

C-IV, D-IV

DHC Dash 7
DHC Dash 8
DC-3
Convair 580
Fairchild F-27
ATR 72
ATP

A-III, B-III

B-747 Series
B-777

D-V

less than 12,500 lbs.

B-II
less than 12,500 lbs.

B-I, II
over 12,500 lbs.

Exhibit 3A
AIRPORT REFERENCE CODES

01
M

P
17

-3
A

-5
/9

/0
3

Note: Aircraft pictured is identified in bold type.

A I R P O R T
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T A B L E  3 A

R e p re se n ta t iv e  Ge n e ra l  Av i a t io n  Airc ra f t  by  AR C

A i r p o r t

R e fe r e n c e  C o d e Ty p ic a l  Ai rc ra ft

A p p ro a c h

S p e e d

Wi n g s p a n

( fe e t )

Ma x im u m  Ta k e o ff

We i g h t  (l b s )

S i n g le  E n g i n e  P i s t o n

A-I Cessn a  150 55  32 .7  1 ,600  

A-I Cessn a  172 64  35 .8  2 ,300  

A-I Bee chcr a ft  Bon a n za 75  37 .8  3 ,850  

T u rb o p ro p

A -I I C essn a  C a ra va n 70  52 .1  8 ,000  

M u lt i E n g i n e  P i s to n

B -1 B eech cr a ft  B a r on 96  37 .8  5 ,500  

B -1 P ip er  N a va jo 100  40 .7  6 ,200  

B -1 Cessn a  421 96  41 .7  7 ,450  

T u rb o p ro p

B -1 M it su bish i M U -2 119  39 .2  10 ,800  

B -1 P ip er  Ch eyen n e 119  47 .7  12 ,050  

B -1 Beech cra ft  K ing  Air  B -100 111  45 .8  11 ,800  

B u s i n e s s  J e t s

B -1 C essn a  C it a t ion  I 108  47 .1  11 ,850  

B -1 F a lcon  10 104  42 .9  18 ,740  

T u rb o p ro p

B -I I B ee ch cr a ft S u p er  K in g Air 103  54 .5  12 ,500  

B -I I Cessn a  441 100  49 .3  9 ,925  

B u s i n e s s  J e t s

B -I I C e s s n a  C i t a t i on  I I 108  51 .7  13 ,330  

B -I I C e s s n a  C i t a t i on  I I I 114  53 .5  22 ,000  

B -I I Cess n a  Cita t ion B r a vo 114  52 .2  15 ,000  

B -I I C es sn a  C it a t ion  U lt r a 109  52 .2  16 ,500  

B -I I F a lcon  20 107  53 .5  28 ,660  

B -I I F a lcon  900 100  63 .4  45 ,500  

B u s i n e s s  J e t s

C -1 Lear  55 128  43 .7  21 ,500  

C -1 Rockw el l 980 137  44 .5  23 ,300  

C -1 Lear  25 137  35 .6  15 ,000  

T u rb o p ro p

C -I I Rockw el l 980 121  52 .1  10 ,325  

B u s i n e s s  J e t s

C -I I Ca n a da i r  Ch a l len ger 125  61 .8  41 ,250  

C -I I G u lfs t r e a m  I I I 136  77 .8  68 ,700  

B u s i n e s s  J e t s

D -I Lear  35 143  39 .5  18 ,300  

D -I I G u lfs t r e a m  I I 141  68 .8  65 ,300  

D -I I G u lfs t r e a m  I V 145 78 .8  71 ,780  
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The FAA advises designing all elemen ts
to meet  the requ irements of the
a irpor t 's mos t  demanding, or  cr it ica l,
a ircra ft .  As discussed a bove, th is is  the
a ircra ft , or family of air cra ft, tha t
per forms grea ter  t ha n  500 it ineran t
opera t ions per  year .  Once the ARC of
the crit ica l aircra ft  is determ ined,
applica t ion  of the a ppropria te design
crit er ia  can  begin . 

Accordin g to FAA st a t ist ics, a ct ive
gener a l avia t ion  turbine a ircraft  a re
expected to increa se on a n  average
annua l basis of 2.2 percent  over  the
next  decade. Once u t ilized only by
lar ger corpora t ions, corpora t e a ir cra ft
(especially jet s) have been  increa sin gly
u t ilized by a  wider  va r iet y of
compa nies.

Also, a s compa nies sh ift  away fr om
downtown loca t ions to suburban  a reas
and smaller  communit ies, u t iliza t ion  of
corpora t e a ircra ft  has become a  cost -
effective manner  in  which  to t ranspor t
execut ives and other  personnel. The
cost  benefit  can  be a t t r ibu ted  to the
newer , fuel efficien t  jet  a ircra ft  wh ich
can  close the expense ga p between t he
sea t  on  the corpora t e jet  ver sus the sea t
on  the commercia l car r ier .

The community of San  Manuel and , by
associa t ion , the a irport  have been
hist orica lly tied to the copper  indu st ry.
As extr act ion  became more involved and
expens ive, t h e  m ine  decr ea sed
pr odu ct ion  and, subsequ en t ly, changed
ha nds. Ext ract ion t echniqu es have
made mining more feasible in  older
mines and San Manuel has one of the
most  complete a nd modern ized facilities
in  the U.S .  However, th e copper
indust ry is  a t  a  poin t  of bot toming-ou t

in  va lue in  the wor ld market . While the
fu ture of the mining indust ry in Sa n
Manuel is in  flu x, the community of San
Manuel has  become more independent
from the economy of the mine.
Therefore, even  though  BHP Billiton-
relat ed a ir  t ra ffic will likely cont inu e to
con t r ibu te to corpora t e a ir cra ft  act ivity
a t  San Manuel Air por t , fu tu re economic
growth  and development  of Sa n  Manuel
and the expanded t r i-comm unity a rea
may be the long ter m impet us for
corpora te/ business a ircra ft  use.

Air cra ft  conduct ing more than  500
annua l opera tions a t  San  Manuel
Air por t  cur ren t ly fa ll with in  ARC B-I.
Th is includes  a ircraft  ranging from
small single a nd m ulti-engine piston
a ircra ft  to the more soph ist ica ted
turboprop and  occas iona l jet  a ircra ft .
The fu ture mix of a ir cra ft  opera t ions a t
San  Manuel Airpor t  can  be expected to
be per formed by a  wider  range of sm all,
sin gle and mult i-engine a ircra ft  from
Categor ies A and B a nd Gr oups  I  and II,
wit h  increa sed corpora t e a ir cra ft
u t iliza t ion , a s Tucson  area  a irpor t s  and
a ir space become more crowded and a s
the t r i-community a rea  con t inues to
grow. Fur thermore, FAA da ta  on
gener a l avia t ion  bus iness jet  a ircraft
suggest  tha t  the Cessna  and Lear  ser ies
jet  a ir cra ft  compr ise the la rgest  por t ion
of active business jet  a ircra ft . With in
the plann ing t ime-frame of th is r epor t ,
the less dem andin g of th ese series of
a ir cra ft  should be considered for
accommodat ion . The ser ies  of Cessna
Cita t ion  a ircra ft  fa ll with in  ARC B-I
and B-II . For planning purposes, t he
most  cr it ica l a ircra ft  having 500 or
more annua l opera t ions  a t  San  Manuel
Airpor t  is a  combina t ion  of severa l
a ir cra ft   which   fa ll int o Ca tegory B and
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ADG II, represen ted by th e Beech  King
Air , the Cessna  Cita t ion  (Category B
a ircra ft ) and  the Cessna  Ca ravan , Air
Tractor , Beech King Air, an d the
Cessna  Cita tion II a nd III (ADG II
a ircra ft ). Therefore, the long term
crit ica l a ir cra ft  ca t egory and gr oup for
San  Manu el Airport  is ARC B-II.

The a ir field facility requ irements
out lined in  t h is chapter  cor respond to
the design  st andards descr ibed in  the
FAA Ad visory Circular 150/ 5300-13,
Airport Design .  The following a irfield
facilit ies a re out lined  to descr ibe the
scope of facilit ies th a t  would be
necessary to accommodate the a irpor t 's
role th roughout  the plann ing period.

RUNWAYS

The adequ acy of the exis t ing runway
system a t  Sa n  Manuel Airport  has been
ana lyzed from a  number of perspectives,
includin g runway or ien ta t ion , air field
capacity, runway length , an d pa vemen t
st rength . Using th is in format ion ,
requirements for  runway improvements
have been  determined  for  the a irpor t .

Airfield Capacity

A demand/capa city a na lysis measu res
the capa city of the a ir field facilit ies  (i.e.
runways and t axiways) in  order  to
iden t ify and pla n for a ddit iona l
development  needs.  The capacit y of t he
a ir por t 's  on e ru n wa y system  is
a pp r ox im a t e ly  2 1 0 , 0 0 0  a n n u a l
opera tions.

FAA Order  5090.3B, Field  Form ulation
of the N ational Plan  of In tegrated

Airport S ystem s (NP IAS) indica tes t ha t
improvemen ts should be considered
when opera t ions  reach  60 percent  of the
a ir field’s annua l ser vice volume (ASV).
Even if th e projected long r ange
planning hor izon  level of opera t ions
comes to fru it ion  pr ior  to pr oject ions,
the a ir field’s ASV will not  exceed the 60
percent  level by the long range p lanning
hor izon . Therefore, no addit iona l
a ir field  impr ovem ent s  a imed a t
increa sin g a ir field capacity will be
requ ired for t he plann ing period.

Runw ay Orientat ion

The curren t  a ir field configura t ion
includes the single Runway 11-29,
wh ich  is orient ed in  a  west -nor thwest /
eas t -southeast  manner .  Idea lly, the
primary runway a t  an  a irport  sh ould be
or ient ed as close a s  pract ica l in  the
direct ion  of the predominant  win ds to
maximize the runway's u sage. Th is
min imizes the percen t  of t ime tha t  a
crosswind could make t he preferred
runway inoperable.

FAA Ad visory Circular (AC) 150/ 5300-
13, Airport Design  r ecommends tha t  a
crosswind runway should be made
ava ilable when  the pr imary runway
or ien ta t ion  provides less t han  95
percent  wind coverage for  any a ir cra ft
forecast  to use the a irpor t  on  a  r egu la r
basis.  The 95 percent  wind coverage is
comput ed on  th e basis of the crosswind
component  not  exceeding 10.5 knots (12
mph) for  ARC (ARC) A-I and B-I; 13
knots (15 mph) for ARC A-II an d B-II;
and 16 knots (18 mph) for  ARC C-I
th rough D-II.
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Wind in format ion  was  ga thered  from
Tucson In t erna tiona l Airpor t  weather
s ta t ion , the nea rest  wea ther  report ing
facility.  The 1991 S an  Manuel Airport
Master Plan  ha s also been  consu lted to
ver ify this inform at ion.  The wind rose
in  Exh ibit 3B  indica tes tha t  the sin gle
Runway 11-29 is adequa te to meet
94.96 percent  covera ge for 12 m ph
crosswinds and 97.12 percent  a t  15
mph.  The ana lysis indicat es that
Ru n wa y 11-29 provides  adequate
crosswind covera ge for  ARC A-I, B-I,
and B-II a ircra ft  and is in a greem ent
with  the pr evious m ast er  pla n .

The lack of available wind da ta
suggests  the need for  an  au tomated
weather  observa t ion  syst em (AWOS) a t
Sa n  Manuel Airport .  The AWOS could
be used to ver ify th is  ana lys is  for  fu ture
facility pla nning.

Run w ay Leng th

The determina t ion of runwa y len gth
requ irements for  the a irpor t  a re based
on five pr imary fa ctors:

! Crit ica l a ircra ft  type expected to
use the a irpor t ;

! Stage length  of the longest
nonstop tr ip destina tions;

! Mean maximum da ily t empera -
ture of the hot tes t  month ;

! Runway gradien t ; and

! Air por t  eleva t ion .

As sta ted, a n  ana lys is  of the exis t ing
and fu tu re fleet  mix indicat es that

sma ll business jets will be th e most
demanding a ircraft  a t  San  Manuel
Air por t .  The typical existing business
a ir cra ft  range from the Cessna  Caravan
(A-II) an d Beech King Air (B-II) to th e
Cessna  Cita t ion  I and II (B-I an d B-II).
Typica l business jets  were iden t ified in
Table  3A.

Air cra ft  opera t ing character is t ics  a re
a ffected by three of the five pr imary
factors    above.    They   ar e   the   mean
maximum da ily t empera tu re of the
hottest  month , the a irport 's eleva t ion ,
and the grad ien t  of the runway.  Where
loca l  wea t h e r  in for m a t ion  wa s
unavailable, wea ther  informat ion  from
Tucson, the neares t  weather  repor t ing
s ta t ion , has  been  used . The mean
maximum daily tempera tu re of the
hottest  month of the yea r  (J une) for  San
Manuel is 95.8 degr ees Fahrenheit  (F)
(from the S an  Manuel Miner week ly
newspaper ). The a irpor t  eleva t ion  a t
San Manuel is 3,274 feet  MSL. The
effective gra dien t  for  Runwa y 11-29 is
0.83 percent .

The runway length  requirem ent s for
Sa n  Ma n u el Air por t  ha ve been
det erm ined  by incorpora t in g t h e
var iables sta ted p reviously in to the
FAA a irport  design computer  program,
Airport Design, Version  4.2D based
upon Ad visory Circular (AC) 150/ 5300-
13, Airport Design . Table  3B  ou t lines
the runway lengt h  requirements for
va r ious classifica t ions of a ircra ft  a s
ca lcu la ted by t h is progra m.

Upon ana lys is  of the cur ren t  and
forecast ed a ir cra ft  fleet m ix projected
through the long range p lanning period,
it  ha s been det ermined th at  San
Manuel  Air por t   should  be  designed t o
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accommoda te B-II categor y a ircraft . The
B-II des igna t ion  enables  the primary
runway, under  given  va r iables of
tempera ture, eleva t ion , gradient  and
500-mile t r ip length , t o accommodate 95
percent  of “sma ll aircraft with  10 or less

pa ssen ger seat s”.  As ca lcula ted for  San
Manuel Airpor t , the recommended ARC
B-II runway length  is 4,800 feet . The
curren t  length  of Runway 15-33 is 4,214
feet , fa lling shor t  of th is design  gr oup
standa rd.

TABLE 3B
Run w ay Len gth Re quire me nts
Sa n  Man u e l Airpo rt

AIRP ORT AND RU NWAY DATA

Air por t  eleva t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,274 feet
Mean  da ily m aximum tempera ture of the hot t est  month . . . . . . . . . . . . . . . . . . . 95.80 F
Maximum difference in  runway cen ter line eleva t ion . . . . . . . . . . . . . . . . . . . . . . . 20 feet
Length  of ha ul for a irplan es of more th an  60,000 poun ds . . . . . . . . . . . . . . . . . 500 miles
Dr y runwa ys

RU NWAY LEN GTHS  RE COMMEN DED  FOR  AIRP ORT D ES IGN

Sm all a irp lan es with  less t han  10 passen ger sea t s
  75 percent  of these sm all a irp lan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,800 feet
  95 percent  o f these  sm all  a irp lanes . . . . . . . . . . . . . . . . . . . . . . . . 4,800fe e t

Sm all a irp lan es with  10 or  more pa ssen gers  sea t s . . . . . . . . . . . . . . . . . . . . . . 5,200 feet

Large airplan es of 60,000 poun ds or less
  75 percen t  of bu sin ess jet s a t  60 percen t  usefu l load . . . . . . . . . . . . . . 6,100 feet
100 percen t  of these la rge a ir pla nes a t  60 percen t  usefu l load . . . . . .  8,100 feet

REFERENCE: FAA’s a ir por t  design  computer  software u t ilizin g Chapter  Two of AC
150/ 5325-4A, Runway Length  R equirem ents for A irport Design .

Runw ay Safety  Areas

Con sider a t ion  of r u n wa y len gt h
requ irements is bu t  one factor  among
other  design  cr it er ia  established by t he
FAA. FAA des ign  cr iter ia  regard ing
runway object  free area  (OFA), runway
sa fet y a r ea  (RSA), an d h eigh t
clea ra nces must  a lso be examined.

The runwa y OFA is defined in  FAA
Ad visory Circular 150/ 5300-13 and is
concurren t    with    Cha nge 7 (th e lat est

upda te to the circu lar ), as a n  a rea
cent ered on  the runway extending out
in  accorda nce wit h  the crit ica l a ircra ft
design  ca t egory u t ilizing the runway.
The OF A must  pr ovide clearance of a ll
groun d-based object s protruding above
the RSA edge elevat ion, un less th e
object  is fixed by fun ct ion  ser ving a ir  or
ground naviga t ion .  Table  3C presen t s
a ir field planning design  standards for
Runway 11-29. The following chapter
will exam ine complian ce with  these
sta nda rds.
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T A B L E  3 C

Air f ie ld  P la n n in g  D e si g n  S ta n d a rd s  (AR C B -II)

S a n  M a n u e l  Ai r p o r t  

F u t u r e  

R u n w a y  1 1 -2 9

D E S IG N  S T A N D AR D S

R u n w a y s

L en g t h  (ft .)

W id t h  (ft.)

P a ve m en t  S t r en gt h  (lbs .)

S i n g le  W h e e l (S W L )

D u a l  W h e e l (D W L )

S h ou ld er  W id t h  (ft.)

Ru n wa y Sa fe ty  Area

W id t h  (fe et )

Len gt h  B ey on d  R u n w a y E n d  (ft.)

Object  F ree  Ar ea

W id t h  (ft.)

Len gt h  B ey on d  R u n w a y E n d  (ft.)

O bs t a cle  F r ee  Zon e

W id t h  (ft.)

Len gt h  B ey on d  R u n w a y E n d  (ft.)

4 ,800

75

12 ,000

30 ,000

10

150

300

500

300

400

200

T a x iw a y s

W id t h  (ft.)

O F A W id t h  (ft .)

D is t a n ce t o F ixe d  or  M ova ble O bje ct  (ft.)

35

131

58

R u n w a y  C e n t e rl i n e  t o :

P a r a lle l T a xiw a y C en t er lin e (ft .)

Air cr a ft  P a r k i n g Ar e a  (ft .)

B u ild in g R es t r ict ion  L in e (ft .)

20  ft . H eigh t  C lea r a n ce

33 ft .  H eight  Clear a n ce  

240

250

390

481

R u n w a y  P ro te c ti o n  Zo n e s 1 1 2 9

A p p r o a c h  v i s i b i l i t y  m i n i m u m s

N ot  lower

t h a n  1

m ile

N ot  lower

th a n  3 /4

m ile

N ot  lower

t h a n  1

m ile

N ot

low er  t h a n

3/4 m ile

In n er  W id t h  (ft.)

O u t er  W id t h  (ft.)

L en g t h  (ft .)

500

700

1 ,000

1 ,000

1 ,510

1 ,700

500

700

1 ,000

1 ,000

1 ,510

1 ,700

Ap p ro a c h  S lo p e 34:1 34:1 34:1 34:1

For  ARC B-II OFA design sta nda rds a t
Sa n  Manuel Air por t , F AA criter ia  ca ll
for  a  clear ed a rea  500 feet  wide

(centered on  the runway) extending 300
feet  beyond the runway.
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The RSA is a lso centered  on  the runway
extendin g out  a  specific d is tance
depending on  the a pproach speed of the
cr it ica l a ircraft  us ing the runway. The
FAA requ ires th e RSA to be clea red a nd
graded, dra ined by gr ading or  storm
sewers, capable of suppor t ing a ircra ft ,
capa ble of accommodat ing fire and
rescue veh icles, and free of obst acles not
fixed by na viga t iona l purpose.

In  order  to meet  design  cr iter ia  for  ARC
B-II a ircraft  a t  San  Manuel Airpor t , the
clear ed and graded RSA will need to be
150 feet wide (cent ered on t he runway)
and extend 300 feet beyond each
ru nwa y end.

Runway 11-29 cur ren t ly does  not
pr ovide a dequa te a rea  for  the required
ARC B-II OFA an d RSA sta nda rds, a s
objects tha t  fa ll with in  th is  envelope a re
the hanga rs, m obile home, a nd t rees
next  to t he home.  In  Chapter  Four ,
Alter na t ives the applied sta nda rds  will
be depicted gr aphica lly a nd mit iga t ion
measu res a na lyzed.

Run w ay Width

Runway 15-33 is current ly 75 feet  wide.
FAA design  cr it er ia  ca lls for  a  runway
width  of 75 feet  to serve a ircra ft  in
approach cat egory B-II.

Run w ay Stren gth

As pr eviously men t ioned, the pavement
for  Runway 11-29 is st ren gth -ra ted at
12,000 poun ds single wheel gear
loading (SWL).

Facility planning must  consider  the
possibility of a  grea ter  number  of h igher
per formance business jet s basing or
u t ilizing th e airport  in th e fut ur e.  In
acknowledging tha t San  Manuel Airpor t
will likely u pgra de from a  B-I to a B-II
facility, Runway 11-29 meet s  cur ren t
runway st rength  needs for  most  a ir cra ft
with  except ion  to the Air  Tractor  whose
gr oss ta ke-off weight is 16,000 poun ds.
The runway should be improved to
a ch i e v e  3 0 , 0 0 0  S W L  b y  t h e
in termedia te to long term.  I t  is  the
responsibilit y of a irpor t  management  to
ensure tha t  pavement  capacit ies  a re not
exceeded by it ineran t  a ircraft  which
may fa ll out side of this design st anda rd.

TAXIWAYS

Ta xiwa ys a re const ructed pr imar ily to
facilita te a ircraft  movements  to and
from the runway syst em . Some
taxiwa ys a re necessa ry simply to
provide access between the aprons  and
runways, wh erea s other  t axiwa ys
become necessa ry to facilita t e sa fe and
efficient  separ a t ion  of a ir  t ra ffic on  the
a ir field.

As deta iled in  Chapter  One, Runway
11-29 is served by a pa r t ial-pa ra llel
taxiway sys tem and  four  en t rance/exit
t axiwa ys.  Serving to route t ra ffic in  a
p r ed om in a n t ly pa r a l le l  fa s h ion ,
Taxiway A var ies from bein g a  fu ll
pa ra llel t axiway by approxima tely 400
feet  on  the east  end  due to exis t ing
hangars and mobile home which a re
would lie a long the t axiway cen ter line
and taxiway object  free a rea s.  Por t ions
of th is taxiway are unpaved .  Long term
fa cilit y pla n n in g sh ou ld in clu de
extendin g th is  runway the fu ll len gth  of
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the runwa y and paving the full len gth
of the t axiway.

The B-II dista nce separ a t ion st anda rd
b e t w e e n  t a x iwa y a n d  r u n w a y
center lines is 240 feet . As referenced in
Chapter  One, Exhibit 1B, th e wid th  of
par t ia l-pa ra llel Taxiway A is 35 feet
where improved, meet ing FAA cr iter ia ,
15 feet  in  wid th  where unimproved. In
order  to a ccommoda te a ll a ir cra ft
cur ren t ly based a nd expected to base a t
San Manuel Airport  in  the fu tu re, a ll
t axiwa ys serving Runway 11-29 sh ould
be a  minim um of 35 feet  wide.

NAVIGATIONAL AIDS ,
LIGHTIN G, AND  MARKING

Air por t  and r un way navigat iona l aids
are based on  FAA recommenda t ions a s
dep ict ed in  DOT/F AA Ha n dbook
7031.2B, Airway Plan ning S tan dard
N um ber One and  FAA Advisory
Circular 150/ 5300-2D, Airport Design
S tandards, S ite R equ irem en ts for
T erm inal N avigation  Facilities.

Naviga t iona l a ids provide two primary
services to a irpor t  opera tions: precision
guidan ce to a  specific ru nwa y an d/or
non-pr ecision  guida nce to a  runway or
the a irport  itself.  The ba sic difference
between a  pr ecision  and n on-pr ecision
naviga t iona l a id is th a t  the former
provides electr onic descen t  a lignment
(course) and posit ion  guida nce, wh ile
the non-precis ion  naviga t iona l a id
provides on ly a lign ment  and posit ion
loca t ion  in format ion .  Th e n ecessity of
such  equipment  is usua lly determined
by design st anda rds pr edica ted on
safety considera t ions and opera t iona l
needs.  The type, pur pose and volum e of

avia t ion  act ivity expected a t  the a irpor t
a re factors in  determina t ion  of the
a irpor t 's eligibility for  naviga t iona l
aids.

To det ermine sta te na vigat iona l aids
needs, in 1998 ADOT produced the
N avigational Aids and  Aviation S ervices
S pecial S tudy. San Manuel Airport  was
included in  the group of st a te a irpor t s
recommended for  globa l posit ion ing
systems (GPS) facility insta lla t ion
during Stage I II , an  eight  to ten  yea r
t imefra me.

The s tudy has fur ther  ca tegor ized
a irpor t s with  and without  appr oved
ins t rument  appr oach  procedures. Of the
6 9  a i r p or t s  w i t h ou t  a pp r oved
inst rument  approach  procedures, San
Manuel Airport  fa lls with in Gr oup 2.
Group 2 airport s ar e defined as t hose
a irpor t s wh ich  have poten t ia l to achieve
a  GPS approach  “provided  [tha t ] the
cost s to improve the a irpor t  to
applicable st anda rds is a t  lea st  equ a l to
the an t icipa ted 20-year  st ream of
oper a t iona l ben efit s.”

Glo ba l P o s it io n in g  S ys te m

The advancement  of technology has
been one of the most  impor tan t  factors
in  the growth of the avia t ion  indust ry in
the twen t ieth  cen tury.  Much of the civil
avia t ion  and a erospace technology has
been der ived  and enhanced from the
in it ia l development  of technologica l
improvemen ts for m ilita ry pur poses.
The use of orbit ing sa tellit es t o confirm
an aircraft’s locat ion is th e lat est
milita ry development  to be ma de
a va ila ble  t o th e civil a via t ion
community.
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Globa l positioning systems (GPS) use
two or  more sa tellit es to der ive an
a ircra ft ’s loca t ion  by a  t r iangu la t ion
meth od.  The accur acy of th ese systems
has been  remarkable, wit h  in it ia l
degrees of error of only a few meters.
As the t echn ology impr oves, it  is
an t icipa ted tha t GPS may be able t o
provide a ccu ra t e en ough  posit ion
in format ion  to a llow Ca tegor y II an d III
pr ecision  in s t r u men t  a ppr oa ch es,
independen t  of a ny exist ing ground-
based na viga t iona l facilit ies .  In
addit ion  to the naviga t iona l ben efits , it
h a s been  es t im a t ed t h a t  GP S
equipment  will be m uch less cost ly than
exist ing pr ecision  inst rumen t  landin g
system s.

The FAA is proceeding with effort s to
est ablish  p rocedures tha t  include
ver t ica l gu idance and have min imums
of approximately 350 feet  (heigh t  above
touchdown) and one m ile visibilit y.
Procedures us ing GPS for  t rad it iona l
pr ecision  minimums (200 feet /one mile)
may be delayed unt il a fter  t he yea r
2010 when a  second GPS frequency
becomes available.

The ADOT N avigat ional Aids and
Aviation  S ervices S pecial S tud y ha s
recommended in  it s fina l GPS a na lysis
tha t San Manuel Airport  receive a  GPS
approach  t o Runway 29 with  a  descent
a ltitu de of 305 feet  above a irport
touchdown (HAT) and wit h  a  one-mile
visibilit y min imum. Th is descen t
a ltitu de is  based  on  a  cont rolling
obs t ruct ion , not ed a s t er ra in a t  3,322
feet  MSL locat ed 13,000 feet sout hea st.
I t  is  noted  a lso in  th is  repor t  tha t
fu r ther  obstr uctions (smokestacks)
with in  one and one ha lf  miles east  of
the airport m ay a lso presen t  difficu lties

in  use of Runway 29 for  ins t rument
appr oaches.  This  proposed  procedure is
also subject t o a st an dar ds compliance
su rvey. Associat ed cos ts should  not
exceed $50,500 to be economica lly
feasible.

Airport  Visua l Approach  Aids

Visua l glide slope indica tors a re a
system of ligh ts loca ted a t  the side of
the runwa y wh ich  pr ovide visual
descent  gu idance in forma t ion  du r ing an
approach  to the ru nwa y.  As ment ioned,
Runway 11-29 is ready for  the
insta lla t ion  of PAPIs. The four-box
systems a re preferred for  use, especially
by bus iness jet  a ircra ft , due t o their
h igh  efficiency du r ing inst rument
weather  conditions.

We a th e r Me a su re m e n t Eq uip m e n t

An  AWOS  (Au t om a t ed  Wea t h er
Observing System) is a  computer ized
system th at  au tomat ically mea sures
one or  more wea ther  pa rameter s,
ana lyzes the da t a , prepares a  weather
observa t ion  tha t  consist s of t he
par am eter(s) measured, and broadcast s
the observa t ion  t o t he pilot u sin g an
in t egra l very h igh  frequency (VH F)
ra dio or  an  exist ing naviga t iona l aid.
The AWOS is a modular system
ut ilizing a  cen t r a l processor  wh ich  may
receive input  from several sensors.
Ba sica lly, there a re five s tandard
gr oups of sensors, however , an  AWOS
may be cer t ified with  any com bina t ion
of sensors.  Dependen t  upon system
design , addit iona l sensors may be
cer t ified to any AWOS configura t ion .
At     p resent ,    there   a re   no   weather
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measurement  facilit ies available at  San
Manuel Air por t .  For  a  more deta iled
descr ipt ion  of th e sta nda rds of AWOS
sys tems and  the types  of weather
sensors available, please reference FAA
Ad visory Circular (AC) 150-5220-16C,
Au tom ated  Weather Observing S ystem s
For N on-federal Applica tions, dat ed
December  13, 1999.  Addit iona lly,
insta lla t ion  cr iter ia  is ava ilable in  FAA
Order 6560.20B, S iting Criteria For
Au tom ated  Weather Observing S ystem s
(AW OS ), da ted J u ly 20, 1998.

The N avigat ional Aids and  Aviation
S ervices S pecial S tud y. study a lso
r e com m e n d s ,  c o i n c i d e n t a l  t o
es tablishment  of the GPS approach , the
insta lla t ion  of an  AWOS-A weather
repor t ing system. There may be fur ther
poten t ia l for  an  upgra de to an  AWOS-3
based on  the following cr iter ia  cited in
the study:

! The revised  forecas t  of annual
a ir cra ft  opera t ions per  th is Master
P lan  repor t ;

! Th e r ecom m en ded  st a t ewid e
dist r ibu t ion  of AWOS-3 system s an d
the ga p tha t  an AWOS-3 syst em a t
San Manuel Airport  could br idge
between the Avra  Valley Airpor t  and
Safford Regional Airpor t ; and

! The unique position  of Sa n  Manuel
Air por t  nor th  of the Ca ta lina
Mounta ins and a long the San Pedro
Va lley, wh er e front a l a ct ivity
pa t terns differ from t he closest
AWOS-3 syst ems (45 naut ica l miles
away) due to ter ra in  and eleva t ion
cha nges.

Airfield Lightin g And  Markin g

Runway iden t ifica t ion  ligh t ing pr ovides
the pilot with  a  rapid and posit ive
ident ifica t ion  of the runway end .  The
most  basic system involves runway end
ident ifier ligh ts (REILs). Both  REILs
and medium in ten sit y runwa y edge
light ing (MIRL) a re r ecommended for
use with n onpr ecision a pproaches.

Previous planning effor t s foreca s t  the
n e ed  for  in s t r u m en t  a p p r oa ch
ca pa bilit y. App r oach  ligh t in g is
r ecom m en ded  for  u se wit h  a n
ins t rument  approach . The following
a ppr oa ch  l igh t in g s ys t em s  a r e
a ccept a ble for  non pr ecision  GP S
appr oaches by F AA AC 150/ 1500-13,
Chan ge 7 in Ta ble A16-1C:  ODALS,
MALS, SSALS, or SALS.

A cons idera t ion  for  the ins t rument
approach  to Runway 29 (approach  from
the east , landing to th e west) is the
height  of the set  of smokes tacks a t  the
mill, 550 feet , or 3,760 MSL, a nd
loca ted one and  one-ha lf miles  off the
runway en d.  After  review, it  appea rs
t h a t  t h e sm ok est a cks would be
obstacles as  they will penet ra te the
approach  slope a t  eit her  a  20:1 or  a  34:1
approach . Th er efore, a  nonpr ecision
approach  to Runwa y 11 should be
considered.

As appr oaches a re improved from visua l
to nonprecision, so should th e basic
a irpor t  mark ings be upgraded to
nonprecision m ar kings.

All t axiways  a t  San  Manuel Airpor t
sh ould be ligh ted by mediu m in tensit y
taxiway ligh t ing (MITL).
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The a irpor t  has a  ligh ted  wind  cone and
a  segm ented cir cle which provides pilot s
with  in format ion  about  wind  condit ions
a n d  t r a ffic pa t t er n  cir cu la t ion .
Prepa ra t ion  sh ould be m ade for n igh t
use of th e airport . To th is pur pose, a n
a irpor t  beacon sh ould be insta lled th a t
assist s in ident ifying the a irport  from
the a ir  a t  n igh t .

L AN D S ID E

R E Q U IR E MEN T S

Lan dside facilit ies a re those necessary
for  handling of a ircra ft , passengers, and
cargo wh ile on  the ground. These
facilit ies provide the essent ia l in ter face
between a ir  and ground t ranspor ta t ion
modes.  These a reas will be subdivided
in to two par ts: gener a l avia t ion
facilit ies and suppor t  facilit ies .  The
capa cities of the va r ious components of
each  area  were exa mined in  rela t ion  to
projected demand to ident ify fu ture
landside facility needs.

GEN ER AL AVIATION
FACILITIES

The pur pose of th is sect ion  is to
determine space r equ iremen ts dur ing
the planning per iod  for  the following
types of facilit ies n ormally associa ted
with  genera l avia t ion  t ermina l a r eas:

! Hangars
! Aircraft  Park ing Apron
! Gen era l Avia t ion  Ter mina l
! Vehicle Access
! Vehicle Park ing
! Fuel

Han ga rs

The spa ce required for  hangar  facilit ies
is dependent  upon the n um ber a nd t ype
of a ircra ft  expected to be ba sed  a t  the
a irpor t .  Ot her  va r iables  may a lso
in flu ence hangar  use.  The in tensity of
weather  conditions a nd t he increa sed
demand for s torage facilit ies, in  genera l,
a re likely t o encourage most  owners of
based a ircra ft  to prefer  hanga r  space to
out side tie-downs.

The followin g tables  depict ing forecast
need a re ca lcu la t ed based upon  an
an alysis of exist ing genera l avia t ion
facilit ies and  the cur ren t  and  fu ture
dem ands  a t  San  Ma nuel Airpor t .  An
init ia l overview of exist ing a ircra ft
storage ver ifies the preference for
individua l hangars . This  is  cons is ten t
with  an  overa ll t rend in  avia t ion  toward
ownersh ip of h igh er  per forma nce
a ir cra ft  an d, ma ny times, of mult iple
a ir cra ft  ownersh ip.  Because of th is
preference, it  is necessa ry to determine
wha t  percen tages of t hese a ir cra ft
wou ld  u t i l ize con ven t ion a l a n d
execut ive hangars  in  addit ion  to
individual T-ha ngar s.

T-hangars a re relat ively inexpensive to
cons t ruct  and pr ovide the aircra ft  owner
more pr ivacy and gr ea ter  ea se in
obt a in ing access to the a ircraft . The
pr incipa l uses  of conven t iona l h a ngars
a t  genera l avia t ion  a irport s a re for
la rge and/or  mult iple a ircra ft  stora ge,
storage dur ing ma intena nce, and for
housin g fixed base opera tor activities.
Execut ive ha ngar s provide a  st ora ge
area  typically la rger  than  T-hangars
a llowing for  st orage of la rger  a ircra ft  or
mult iple small a ircra ft .
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The ana lysis of hanga r  storage a t  San
Manuel Air por t  concludes tha t  a ll based
a ir cra ft  a re st ored in  hangars .  There is
approximately 15,000 square feet  of
tot a l hanga r  storage a rea .

A planning st anda rd of 1,200 squa re
feet  per  based a ircra ft  stored in T-
hangars has been  used to determine
fu ture T-hangar  requirements.  A
s tandard of 1,200 squa re feet ha s also
been applied t o ea ch  posit ion  tha t  would

be ava ilable wit h in  a  conven t iona l
hangar . Execut ive hangar requ irements
were ca lcula ted based on  a  2,500
squa re-foot  st a n da r d per  a ir cr a ft
posit ion . Addit iona l hanga r  storage
square footage ha s been ca lcula ted for
main tenance  a reas ba sed on  15 percent
of t ota l stora ge space needs.  These
figures wer e t hen  applied t o a ircra ft  to
be hanga red as det ermined by ba sed
a ir cra ft  forecas ts. These figures  a re
presented  in  Table  3D.

TABLE 3D
Aircraft  Storage  Hang ar Requ irem en ts
Sa n  Man u e l Airpo rt

E xi st in g Fu ture  Requ irem en ts

2001 2002
Sh ort
Term Interm ed iate

Lo n g
Term

Aircra ft  t o be Hangared 18 28 31 40 55

T-hangar  Pos it ions 3 20 20 22 27

Execut ive/Individua l
Hangar  Pos it ions

8 3 6 10 18

Convent iona l Hangar 0 6 6 7 9

Hangar  Area
Requir ements

T-hangar  Area  (s.f.) 5,600 23,500 23,500 26,900 32,800

Execut ive/Individua l
Hangar  Pos it ions 9,800

3,400 10,100 21,800 40,700

Convent iona l Hangar 0 6,700 7,500 9,700 13,400

Tota l Main tenance Area
(s.f.)

0 10,000 6,200 8,800 13,000

Tota l Required Hangar
Area  (s.f.)

15,400 43,600 47,300 67,200 99,900

From the ana lys is  in  Table  3D , it  is
appa ren t  tha t  the number  of exis t ing
hangars do not m eet  curren t  st ora ge
dema nds. Therefore, sh or t  th rough long
t er m  fa ci li ty  pla n n in g m a y be
determined to include a ll th ree hanga r

types.  It  should be noted tha t  the t rend
toward use of execut ive hangar s in  lieu
of conven t iona l st yle hangars may a llow
for  a  sh ift  of a llot ted squ are foot ages
accordingly.  Sh or t  t erm needs should
consider       r eplacement      of     exist ing
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ha ngar s, so they may be removed by the
int erm edia te term plan ning period.

Aircraft  Parking Apron

A pa rking apr on  sh ould be provided, a t
a  min imum, for  based  a ircraft  not
stored in  hanga r s and ma in tenance
opera tions, a s well a s t r ansien t  a ircra ft .
At  the presen t  t ime, there a re 27
single/mu lt i-engine piston tie-downs for
a  total of 11,100 squa re yar ds of ap ron
spa ce.

To underst and a pr on a rea  needs , busy
day figures were used to first  determine
the number  of it ineran t  and loca l
a ircraft ,  based    on    a    60:40   split   in

opera t ions by t ota l bu sy da y a ir cra ft.  A
multiplier  (.25) was u sed  to determine
the actua l number  of it ineran t  a ir cra ft
on  t he  ground.  Tota l apron  a rea
requirem ent s were determined by
applying a  planning cr iter ion  of 600
square yar ds for  itin eran t  single and
mult i-engine piston  a ircra ft  (90 percent
of busy day it inerant  requiring tie-
down), 1,200 squa re yar ds for  itin eran t
and/or  loca l jet  a ir cra ft  (10 percen t  of
busy day it ineran t  requir ing t ie-down),
and 360 square ya rds for  loca l piston
a ircra ft  (10 percen t  of busy day loca l
r e q u i r i n g  t i e - d ow n ,  i n cl u d i n g
ma int ena nce a nd per ma nen t  t ie-
downs).The resu lt s  of th is  ana lys is  a re
presen ted in  Table  3E, Aircra ft
Parking  Apron Requiremen ts .

TABLE 3E
Aircraft  P arking  Apron Re quire me nts
Sa n  Man u e l Airpo rt

Curre n tly
Avai lab le

Sh ort
Term

In te rm e d ia te  
Term

Long 
Term

Sin gle, Mult i-engin e
Trans ien t  Aircra ft  Pos it ions 6 10 16

   Apron Area (s.y.) 3,400 6,200 9,600

J et  Trans ien t  Pos it ions 1 1 2

   Apron Area (s.y.) 1,200 1,200 2,400

Loca lly-Based Air cra ft
Pos it ions

5 6 8

   Apron Area (s.y.) 1,800 2,200 2,900

Tota l P osit ion s 26 12 17 26

Tota l Apron Area  (s.y.) 11,100 6,400 9,600 14,900

Based on  the ava ilable 11,100 square
yards of apron  space, a ddit iona l a ircra ft
apron  a rea  will be needed only for
it ineran t  jet  or  other  la rge a ircra ft , such
as the Air Tractor  (59.2-foot  win gspan)
un t il   the   long  t erm  p lanning  period.

Previous repor t s by loca l pilot s indica te
modera te it ineran t  (Army) helicopter
act ivity.  Pa rk ing needs for  severa l
it ineran t  helicopters sh ould a lso be
eva lua ted.
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Gene ral Aviat ion
Te rm i n al F a ci li ti es

Genera l aviat ion  termina l facilit ies
have a  va r iety of  fu nct ions and,
therefore, space needs .  Bu ilding space
is required for  pa ssen ger  wa it ing, t he
pilot s’ lounge an d fligh t  planning a rea ,
concessions, management , st orage, and
va r ious other  needs.  At  San  Manuel
Air por t , the pilot s’ lounge/ter mina l
funct ions out  of a  small office facilit y.
The office is  approximately 200 square
feet  in  a rea .  There is no FBO or fuel
concession .

The selected met hodology used t o
est imate gener a l avia t ion  t ermina l
facilit y  needs  was  based  u pon
recommendat ions from FAA Advisory
Circular 150/ 5300-13 and  uses  the
design  hour  number  of passengers to
est ima te expected facility need.  Table
3F, Gene ral Aviat ion Terminal Are a
Fac i li ti es  ind ica tes  tha t  a  planning
average of four  itinera nt  passengers per
design  hour  in  the shor t  t erm,
increa sin g to 10 passen ger s by the long
term, was m ult iplied by 90 square feet
to determine an  approximate amount  of
square feet  of termina l bu ilding space
tha t  will be needed.

TABLE 3F
Gene ral  Aviation  Term inal  Area  Faci l i t ies
Sa n  Man u e l Airpo rt

Sh ort
Term

Interm ed iate
Term

Lo n g
Term

Genera l Avia t ion  Design  Hour

   It ineran t  Passenger s 4 6 10

Genera l Avia t ion

   Bu ildin g Space (s.f.) 360 540 900

VEHICLE ACCESS

In  2003, a  new ent rance road the
a irpor t  is to be developed from
Redingt on  Road.  This road will be less
than one mile long, compared  to the
cir cuitous 1.3 mile long previous
en t r a n ce t h r ou gh  BH P  Billit on
pr oper ty.  Sign age on  Redingt on  Road
sh ould be improved to indica te the new
airport  ent rance.

VEHICLE P ARKING

Vehicle pa rking demands have been
determined for  San  Manuel Airpor t .
Space determina t ions were based on  an
eva lua t ion of exist ing a irpor t  u se a s
well as  indust ry sta nda rds.  Automobile
parking spa ces required t o meet  gener a l
avia t ion  dema nd were ca lcu lat ed by
adding the hangar  and t ermina l a r eas
for  sh ort  t er m, in ter media te t er m, and
long ter m.  The s tandard of 400 square
feet  per vehicle space needed was
applied.  Pa rk ing requ irements a re
summar ized  in  Table  3G.
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FUEL S TORAGE

Fuel stor a ge a t  San  Manuel Airpor t
inclu des one above-groun d fuel stora ge
tank tha t  st ores 2,000 ga llons of 100
low-lead fuel.  Considera t ion  should be
given to reloca t ion  of the fuelin g facility
and having su fficien t  fuel t o meet
fu ture demands by both  piston  and
turbine a ircra ft .

UTILITIES

The a irpor t  is served by only limit ed
elect r ica l, wa ter , and  telephone ser vice
to the on-a irport  residence.  Th is service
is not  sufficien t  for  expansion  of
facilit ies, to provide fir e protect ion , or
for  impr oving a ir field ligh t ing.  Facility
p lanning  sh ould  include  u pgr adin g a ll

pr imar y u t ilit ies a t  t he a irpor t
includin g electr ica l, water , sa n ita ry
sewer , and  communica t ion .

FENCING

The a irport  lea se bounda ry is pr esent ly
equipped wit h  ba rded wire fencing.
Facility pla nning sh ould in clude cha in
link fen cing a round  the a irpor t
per imeter  for  great er a ccess rest r ict ion
and to prevent  inadver ten t  wildlife
access to the a irport .  Considera t ion
should a lso be given  to fencin g-off t he
a ir cra ft  oper a t ions a rea .  This will
prevent  the inadver ten t  access to the
a ir cra ft  opera tions by people or  vehicles
and provide grea ter  secur ity for  based
and t ransien t  a ircra ft .

TABLE 3G
Veh icle  P arking  Requ irem en ts
Sa n  Man u e l Airpo rt

Fu ture  Requ irem en ts

Sh ort Te rm
Interm ed iate

Term Lo n g Te rm

Design H our  Passen gers 9 16 20

Termina l Vehicle Spaces
Needed

12 21 26

Parking Area  (s.f.) 4,800 8,400 10,400

Genera l Avia t ion  Spa ces
Needed

15 20 28

Parking Area  (s.f.) 6,000 8,000 11,200

Tota l Pa rkin g Spaces 27 41 54

Tota l Parking Area  (s.f.) 10,800 16,400 21,600

S U MMAR Y

The in ten t  of th is chapter  has been  to
ou t line the facilit ies requ ired t o meet
poten t ia l avia t ion  demands pr ojected

for  San Manuel Air por t  for  the p lanning
hor izon .  A su mmary of a ir field a nd
landside gener a l a via t ion  fa cility
requ irements is present ed on  Exhibits
3C and 3D .
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The following st ep will be t o use t h is
an alysis of facility requ irements to
formula te a  direct ion  for  development
wh ich  best meets t hese projected needs.

The rem ainder of the m aster plan  will
be devoted to out lin ing t h is direct ion ,
its schedu le, an d its costs.



4,214' x 75'
12,000 SWL

Runway 11-29

4,214' x 75'
12,000 SWL

Runway 11-29

4,800' x 75'
Same

30,000 SWL
Remove Buildings from OFA

Runway 11-29

Runway 11-29

Segmented Circle
Windcone

Basic Runway Markings

Rotating Beacon
Lighted Windcone
REILs 11 and 29

MIRL
MITL

PAPI-4 11 and 29

Runway 11-29

Same

Same
Nonprecision Markings

Runway 11-29

Same

Partial Parallel Taxiway
Four Exits

Portions Unpaved

Runway 11-29

Pave and Widen Parallel

Runway 11-29

Full Parallel Taxiway
Five Exits

Runway 11-29

None AWOS-3 Same
One-mile Visibility Minimum

Instrument Approach Procedure

Runway 11-29 Runway 11-29 Runway 11-29
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SHORT TERMSHORT TERM

NEEDNEED

INTERMEDIATEINTERMEDIATE

NEEDNEED

LONG TERMLONG TERM

NEEDNEED

Small Itinerant Positions

Large Itinerant Positions

Locally-Based Aircraft Positions

Total Positions

Total Apron Area (s.y.)

APRON AREAAPRON AREAAPRON AREA

SHORT TERMSHORT TERM

NEEDNEED

INTERMEDIATEINTERMEDIATE

NEEDNEED

LONG TERMLONG TERM

NEEDNEED

AIRCRAFT STORAGE HANGARSAIRCRAFT STORAGE HANGARSAIRCRAFT STORAGE HANGARS

SHORT TERMSHORT TERM

NEEDNEED

INTERMEDIATEINTERMEDIATE

NEEDNEED

LONG TERMLONG TERM

NEEDNEED

Terminal Building Space (s.f.)

Total Parking Spaces

Total Parking Area (s.f.)

300

27 

10,900

600

41

16,300

900

54 

21,400

TERMINAL SERVICES & TERMINAL SERVICES & 

VEHICLE PARKINGVEHICLE PARKING

TERMINAL SERVICES & 

VEHICLE PARKING

Exhibit 3D
LANDSIDE FACILITY REQUIREMENTS

T-hangar Positions

Executive Hangar Positions

Conventional Hangar Positions

T-hangar Area (s.f.)

Executive Hangar Area (s.f.)

Conventional Hangar Area (s.f.)

Maintenance Area (s.f.)

Total Hangar Area (s.f.)

22

10

7

26,900 

21,800 

9,700

8,800

67,200

27 

18

9

32,800
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6
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Chapter Four

Prior to defining the development
program for San Manuel Airport, it is
important to consider development
potential and constraints at the airport.
The purpose of this chapter is to
consider the actual physical facilities that
are needed to accommodate projected
demand and meet the program
requirements as defined in Chapter
Three, Facility Requirements.

In this chapter, a series of airport
development scenarios are considered
for the airport. In each of these scenarios,
different physical facility layouts are
presented for the purposes of evaluation.
The ultimate goal is to develop the
underlying rationale that supports the
final master plan recommendations.
Through this process, an evaluation of
the highest and best uses of airport
property is made while considering local

goals, physical constraints, and
appropriate federal airport design
standards, where appropriate.

Any development proposed by a master
plan evolves from an analysis of
projected needs. Though the needs were
determined by the best methodology
available, it cannot be assumed that
future events will not change these
needs. The master planning process
attempts to develop a viable concept for
meeting the needs caused by projected
demands through the planning period.

The number of potential alternatives that
can be considered can be endless.
Therefore, some judgment must be
applied to identify the alternatives that
have the greatest potential for
implementation. The alternatives

Airport Development
Alternatives

4-1
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presen ted in t h is chapter  have been
ident ified as such.

The a lt erna t ives  presented  in  the
chapter  have been developed t o meet
the overa ll progr am object ives for  the
a irpor t  in  a  ba lanced manner .  Through
coor din a t ion  wit h  t h e P la n n in g
Advisory Committ ee (PAC) and P ina l
C ou n t y ,  t h e  a l t e r n a t i ve s  (or
combina t ion  thereof) will be refined  and
modified a s necessar y to develop the
recommended developmen t  pr ogra m.
Therefore, the a lter na t ives pr esen ted in
th is chapter  can  be cons idered a
begin ning poin t  in  the development  of
the recommended master  plan  concept
and input  will be n ecessa ry to define
the resu ltan t  p lan .

While th e focus of the a na lysis
su m m a r ized in  t h is  ch a pt er  is
iden t ifying fu ture development  opt ions
for  San Manuel Airpor t , it is also
impor tan t  to consider  the impacts of
a lter na t ives to developing San  Manuel
Air por t  to meet fut ur e dema nds.  These
include: 1) no fu ture development  a t  the
a irpor t  (no act ion  a lter na t ive); and 2)
t r a n s fer r in g a via t ion dem a nd t o
another  a irpor t .

The “no act ion” a lterna t ive essen t ia lly
considers keeping the a irport  in  it s
present  condit ion  and  not  provid ing for
any type of improvement  to the exist ing
fa cilit ies t o a ccom m oda t e fu t u r e
dem a nd. The pr imary resu lt s of th is
a lt erna t ive would be the inability of t he
a irpor t  to sa t is fy the pr ojected a via t ion
dema nds  of the a irpor t  service a rea  and
der ive addit iona l revenues through the
developmen t  of via ble pa rcels of la nd.  

Th e a ir por t ’s  a vi a t ion  forecas t s
projected fu tu re growth  in  based
a ircraft  and a ircraft  us ing Sa n  Manuel
Air por t .  The an alysis of facility
requ irements indica ted a poten t ial n eed
for  a  lengthen ed runway, lengthened
and widen ed pa ra llel t axiway, a n
instrument  approach  procedure, a ir field
ligh t ing, expanded fuel s torage, a nd
expanded ha ngar  facilities.  Without
th ese improvements to the a irpor t
facilities, regular  an d poten tia l users of
the a irport  will be const ra ined from
taking maximum advan tage of the
a irpor t ’s a ir  t ranspor ta t ion capa bilities.
P ina l Coun ty would a lso not  be able to
a ccr u e n ew r even u es fr om  t h e
development  of new facilit ies which  can
suppor t  the opera t iona l cos ts of the
a irpor t .

Not  improving San  Manuel Air por t  to
meet  existing and fut ur e needs is also
incons is ten t  with  the Arizona S tate
Aviation S ystem  Plan  (SANS).  San
Manuel is classified as a  seconda ry
a irpor t  in  the SANS.  Th is cla ssifica t ion
denotes the impor tance of San  Manu el
Air por t  to the s ta te a irpor t  sys tem.  The
effectiveness of the st a te a irport  system
can only be enhanced if Sa n  Manuel
Air por t  fu lly meet s the needs of it s
users and s ta te development  sta nda rds.

The unavoidable consequences  of the
“no act ion” a lt erna t ive would in volve
the a irpor t ’s  inability to a t t ract  new
user s, especially those businesses an d
indust r ies seeking loca t ions wit h
adequa te and conven ien t  avia t ion
facilities. Without  regular  main tenance
and addit iona l improvemen ts, poten t ia l
users and business  for  the loca l ar ea
could   be  lost.   To  propose  no  fur ther
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development  a t  the a irport  would be
incons is ten t  with local community goa ls
to expand the economic developm en t  in
P ina l County.  Corpora te a via t ion plays
a  major  role in  the t ranspor ta t ion  of
business leaders. Thus, a n  a irpor t ’s
facilit ies a re often  the first  impr ess ion
many corpora te officia ls will have of the
community. If the a irport  does not  have
the capability to meet  hangar , apron , or
a ir field needs  of pot en t ia l u sers, t he
a irpor t ’s capa bilit ies to accommodate
b u s i n e s s e s  t h a t  r e l y  on  a i r
t ranspor ta t ion  will be dimin ished.  As
deta iled in  Chapter  Two, Avia t ion
Demand Forecast s, corpora te a via t ion  is
becoming an  increa sin gly larger  port ion
of tota l genera l avia t ion  act ivity
regiona lly, na t iona lly, a nd a t  San
Manuel Air por t .

Tr a ns fer r ing aviat ion ser vices t o
another  a irport  essen t ially considers
limit ing development  a t  San  Manuel
Air por t  and relying on  other  a irpor t s to
serve avia t ion  demand for  t he loca l
a rea .  A review of regiona l a irpor t s
indica tes tha t  there is only one pu blic
use a irport  with in  30 n aut ica l miles of
San Manu el Air por t : Kearny Airpor t .
Kearny Airport  provides a  paved
runway.  With  a  runway length  of on ly
3,400 feet , Kearny Airpor t  cannot  serve
the mix of a ircraft  tha t  can  use the
4,214 feet  of runway length  available at
San  Manuel Airport . Consider ing the
cur ren t  capa bility of these a irport s,
neith er  of these a irpor t s is presen t ly
configured to serve the exist ing m ix of
a ircra ft  serving San  Manuel Air por t
with out  significan t investm ent s.

Other  pu blic use gen era l avia t ion
a irpor t s a re more tha n  30 nau t ica l
miles from Sa n  Manuel Air por t .
Marana  Nor thwest  Regiona l Airport  is
the closes t  and is  32 n aut ica l miles
west .  Tucson  In terna t iona l Airpor t  and
Rya n  Air field  serve t h e Tucson
met ropolita n  a rea  and a re loca ted 35
nau t ica l miles an d 40 naut ica l miles
sou thwest , respect ively.  P ina l Airpa rk
Air por t  is loca ted 35 nau t ica l miles
west .  Wh ile each of t hese a irpor t s has
compa rable or  super ior  a ir field  facilit ies
and could  theoret ica lly accommodate
the dem and from Sa n Manuel Airpor t ,
each  of these a irport s has a  role to fill in
the regiona l and na t iona l avia t ion
system.  Accommodat ing dema nd from
San Manuel Airpor t  cou ld poten t ia lly
reduce the long term  ability of th ese
a irpor t s to meet  their  fu ture demand
levels.

Addit iona lly, each of th ese airports is a
considerable d is tance from the primary
communit ies tha t  San  Manuel Airpor t
serves (Oracle, Mam moth, San Manuel).
These a irpor t s  would  not  be in  a  good
posit ion  to serve these commun ities due
to the extended  dr ive times from t hese
a irpor t s to the communities served by
San Manuel Airpor t .

As new indu st r ies in  the community
begin  to emerge an d existing busin esses
expand, there will be a  need  for  a  h ighly
fu n ct i on a l  a i r p o r t .   T h i s  is
demonst ra ted by t he exist ing cor pora te
users of San  Manuel Airpor t .  Genera l
avia t ion  plays an  importan t  role in  the
w a y  com p a n i e s  con d u ct  t h e i r
businesses.  Sa n  Manuel Airport  is
expected    to    con t r ibu te   to   economic
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development  of the a rea  by serving the
gener a l avia t ion  needs of southeas tern
P ina l Coun ty, nor theast ern  P ima
County, southwes tern  Graham County,
and n ort hwestern  Cochise County.

As det a iled in  Cha pter  Two, San
Manuel Airpor t  is used by a  number  of
gover n m en t a l a gencies  a s we ll.
Cons ider ing t he exist ing pr iva t e,
corpora te, and govern menta l users t ha t
rely on  San  Manuel Airpor t , the a irpor t
cannot  be easily replaced by another
a irpor t  and  must  be improved  for  the
bet t ermen t  of it s exist ing a nd fu ture
user s.

A IR P O R T  D EV E L O P ME N T

O B J E C T I V E S

It  is the overa ll object ive of th is  effor t  to
produce a  balanced a irside and la ndside
complex to ser ve forecas t  avia t ion
dema nds. However , before defin ing and
evalua t ing specific alt ernat ives, a irpor t
developm ent  object ives sh ould be
considered.  As owner  and  opera tor ,
P ina l Coun ty pr ovides the overa ll
gu ida n ce for  t he oper a t ion  a nd
development  of Sa n  Manuel Airpor t .  It
is of primary concern  tha t  the a irpor t  is
mark eted, developed, and oper a ted for
the bet t ermen t  of the community and
it s users. With  th is  in  mind , the
following developmen t  object ives have
been  defin ed for  th is planning effor t :

! Develop a  sa fe, a t t r act ive, a nd
efficient  avia t ion  facility in
a ccor da n ce wit h  a pp lica ble
fe d e r a l ,  s t a t e ,  a n d  loca l
regulat ions.

! Iden t ify facilit ies to efficient ly
serve general aviat ion u sers.

! Iden t ify the necessa ry improve-
ments t ha t  will provide sufficient
a irside and la ndside capacity to
accommodate the long term
planning horizon level of demand
of the a rea .

! Main ta in  and opera te the a irpor t
in  complia nce wit h  applicable
en vir on m en t a l r egu la t ion s ,
sta nda rds, an d guidelines.

The remainder  of th is  chapt er  will
d e s cr i b e  v a r i ou s  d e v e l op m e n t
a lter na t ives for  the a ir side and lan dside
facil it ies . Wit h in  ea ch  of t h ese
components, specific facilit ies a re
required or  desired. Although  each
componen t  is  t r ea t ed sepa ra t ely,
p lanning mu st  in tegra te the individua l
requirements so tha t  they complement
one another .

Ex h ibit  4A summar izes  the primary
planning issues for  th is an alysis.  These
issues a re the r esu lts  of ana lyses
conducted pr eviously in  Cha pter  Two,
Avia t ion  Dem a n d F or eca st s, a nd
Chapt er  Three, Avia t ion  Fa cility
Requirem ent s.  These issues have been
in cor p or a t e d  i n t o  a  s e r i e s of
developm en t  a lt er n a t ives .   Th e
following descr ibes in  det a il the specific
r equ ir em en t s  con sider ed in  t h e
developmen t of th e altern at ives.

A I R F IE L D

A L T E R N A T I V E S

Airfield facilit ies  a re, by na ture, t he
foca l    poin t    of   the   a irport    complex.



AIRFIELD CONSIDERATIONSAIRFIELD CONSIDERATIONS

LANDSIDE CONSIDERATIONSLANDSIDE CONSIDERATIONS

• Provide areas for new storage hangar development

• Provide an area for commercial general aviation development

• Provide for the relocation of hangars which are within the OFA, OFZ, and primary surface

• Provide an area for the development of a public terminal building

• Provide location for an aircraft wash rack

• Provide for expanded fuel storage, consider self-service fueling

• Provide for a helipad

• Conform to ARC B-II Design Requirements
 •  Remove buildings within Object Free Area (OFA), Obstacle Free Zone (OFZ), and F.A.R. Part
    77 primary surface

• Provide an ultimate runway length of 4,800'

• Provide for a full-length parallel taxiway

• Provide for holding aprons at each runway end

• Provide for GPS approach to Runway 29

• Provide location for the development of an automated weather observation system (AWOS)

A I R P O R T

Exhibit 4A
ALTERNATIVE 

DEVELOPMENT CONSIDERATIONS
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Because of their  pr imary role and  the
fact  tha t  they ph ysically domina te
a irpor t  lan d use, air field facility needs
are often  the most  cr it ica l factor  in  the
det er m in a t ion  of via ble a ir por t
development  alt ernat ives. In  par t icu lar ,
the runway system requ ires the
great est  commitment  of land area  and
often  impa r ts t he grea test  influence of
the ident ifica t ion a nd development  of
other  a irport  facilit ies. Fu r thermore,
a ir cra ft  opera t ions  dicta te the FAA and
sta te design  cr it er ia  tha t  must  be
considered when  looking a t  a ir field
i m p r ov e m e n t s .  T h e s e  c r i t e r i a ,
depending upon the a reas  a round the
a irpor t , can  often  ha ve a significant
impa ct  on  the viability of va r ious
a lter na t ives design ed to meet  a ir field
needs.

While not a n obliga ted federa l airpor t ,
t h e  Ar i z o n a  D e p a r t m e n t  o f
Transpor ta t ion  (ADOT), Aeronau t ics
Division requires t ha t  Sa n  Manuel
Air por t  be built  to Federa l Avia t ion
Administ ra t ion  (FAA) design  standa rds.
As ment ioned previously in  Chapter
Three, th e FAA bases t he design  of
a ir field facilit ies, in  pa r t , on  the
physica l an d opera tiona l cha ra cter istics
of a ircra ft  using th e a irport .  The F AA
ut ilizes the Airpor t  Reference Code
(ARC) system to relat e airport  design
requirements to th e physical (wingspan)
and opera t iona l (appr oach  speed)
character ist ics of th e lar gest  and fast est
a ir cra ft  conduct ing 500 or  more
opera t ions annua lly a t  the a irpor t .
While th is can  a t  t imes be r epresen ted
by one specific make and m odel of
a ircra ft , most  often  the a irpor t ’s ARC is
represen ted by severa l differen t  a ir cra ft
wh ich  collect ively con duct  more than
500 an nu a l opera t ions a t  the a irport .

The FAA uses t he 500 annua l
opera t ions threshold  when eva lua t ing
the need to develop and/or u pgrade
a irpor t  facilities t o ensu re tha t  an
a irpor t  is cost -effect ively const ructed to
meet  th e needs of those a ircraft  tha t  a re
usin g, or  ha ve t he poten t ia l t o use, the
a irpor t  on a  regu la r  ba sis .  Typica lly,
a ircra ft  opera te a t  an  a irpor t  tha t  a re
out side the ARC designa ted for t he
a irpor t .  This  is  due to these a ircraft  not
meet ing the 500 annua l opera t ions
thr eshold.

At  Sa n  Manuel Airport , based  a ircra ft
fa ll with in  ARC A-I and B-I.  However ,
the mix of t r ansien t  a ir craft  is  more
diverse and includes a ircra ft  in  ARC B-
II.  Aircra ft in ARC B-II a re t he m ost
demanding a ircraft  to opera te a t  the
a irpor t  (due to their  longer  wing span s);
however , t hese a ircr a ft  cu r r en t ly
conduct  less than  500 annual opera t ions
a t  the a irport .  Therefore, at  th is t ime,
the most  demanding approach  ca tegory
for  the a irpor t  is Approach  Category B.
The wingspans of the most  demanding
a ir cra ft  fa ll with in Airplane Design
Group (ADG) I.

The previous m aster plan  ca lled for t he
a irpor t  to be des igned  and cons t ruct ed
to ARC B-I I des ign  s tandards.  Th is has
been  confirmed in  th is  master  plan .
Th is master  plan  an t icipa t es tha t
a ir cra ft  with  ARC B-II will conduct
more than 500 annual opera t ions  a t  the
a irpor t  with in  the p lanning per iod of
th is master  plan . Therefore, t he long
term design requirem ent  for Sa n
Manuel Air por t  is ARC B-II.
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Table  4A compares  exis t ing (ARC B-I)
and fu ture (ARC B-II) design r equire-
men ts.  As sh own in  the table, applying
ARC B-II design  requ irements in creases
both  the pavemen t  and sa fety ar ea
requirement s.  For  example, the
minimum pa vemen t  width  increa ses
from  60  feet  to 75 feet  and  the d is tance

tha t runway safety a rea  (RSA) and
object  free a rea  (OFA) extend beyond
the runway end in creases from 240 feet
to 300 feet .  The a irside a lt erna t ive
an alysis to follow examines  the opt ions
ava ilable to meet ing ARC B-II  design
requirem ent s.

T A B L E  4 A

R u n w a y  D e s i g n  S ta n d a r d s

Air p or t  R efer en ce  C od e

Ap p r oa ch  Visib ilit y M in im u m s

B -I 1

O n e M ile

B -I I

O n e M ile

R u n w a y

W id t h

Ru n w a y S a fety  Ar ea  (RS A)

Widt h  (cen ter ed  on r u n wa y cen ter l in e)

Len gt h  Beyon d  Ru n w a y E n d

O bject  F r ee Ar ea  (OF A)

W id t h

Len gt h  Beyon d  Ru n w a y E n d

O bs t a cle F r ee  Zon e (O F Z)

Widt h  (cen ter ed  on r u n wa y cen ter l in e)

Len gt h  Beyon d  Ru n w a y E n d

R u n w a y C en t er lin e  t o: 

P a r a llel T a xiw a y C en t er lin e

60

120

240

250

240

250

200

225

75

150

300

500

300

400

200

240

R u n w a y  P r o t e c t io n  Z o n e s  (R P Z )

I n n e r  W id t h

O u t e r  W id t h

L en g t h

250

450

1 ,000

500

700

1 ,000

F AR  P a r t  7 7  P r i m a r y  S u r f a c e

Widt h  (cen ter ed  on r u n wa y cen ter l in e)

Len gt h  Beyon d  Ru n w a y E n d

250

200

500

200

1    Sm a ll a ir cr a ft e xclu siv ely

Sour ce :   FAA Airp or t  Des ign  Softw a re  Vers ion  4 .2D,  FAR P a r t  77

Of concern  with  meet ing ARC B-II
design  requirem ent s  is  the number  of
objects with in the ARC B-II  OFA.  The
FAA defines th e OFA as "a t wo
dim ensiona l ground area  sur rounding
ru nwa ys, taxiwa ys, and t axilanes which
is clear  of object s except  for  objects
whose loca t ion  is fixed by fu nct ion  (i.e.
a ir field ligh t ing)." The limit s of the OFA
are shown by a  pink solid line on
Exhibi t  4B .  As shown  on  the exh ibit ,
t h e r e  a r e  a p p r ox i m a t e ly fou r

permanent  facilit ies with in  the ARC B-
II OF A.  This in cludes  a  fuel pump,
seven-unit  T-ha ngar  facility, public
res t room facilit ies, a nd r esidence.  To
fu lly comply with  ARC B-II OF A
sta nda rds, t hese facilit ies should be
removed and /or  r eloca t ed.  The
reloca t ion  of the seven-un it  T-ha ngar
facility is considered in t he landside
alt ernat ives, a lthough  the feasibility of
doing so is not r eadily known.  If th e
facilities  cann ot  be efficient ly reloca ted,
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Exhibit 4B
AIRFIELD ALTERNATIVES

0 500 1000

SCALE IN FEET

N
O

R
TH

STATE HIGHWAY 76
STATE HIGHWAY 76
STATE HIGHWAY 76

A I R P O R T

RAILROAD TRACK
RAILROAD TRACK
RAILROAD TRACK

STORM WATER DRAINAGE SYSTEMSTORM WATER DRAINAGE SYSTEMSTORM WATER DRAINAGE SYSTEM

AWOS ALT CAWOS ALT CAWOS ALT C

AWOS ALT AAWOS ALT AAWOS ALT AAWOS ALT BAWOS ALT BAWOS ALT B

SOUTH AWOSSOUTH AWOS
SITING AREASITING AREA
SOUTH AWOS
SITING AREA

1

4 3 3
5

2

400'
400'

500'
500'

150'
150'

400'

500'

150'

HOLDING APRONHOLDING APRONHOLDING APRON HOLDING APRONHOLDING APRONHOLDING APRON
EXISTING WASHEXISTING WASHEXISTING WASH

TAXIWAY OFATAXIWAY OFATAXIWAY OFA

REALIGNED ENTRANCE ROAD
REALIGNED ENTRANCE ROAD
REALIGNED ENTRANCE ROAD

240'
240'
240'

586' EXTENSION586' EXTENSION586' EXTENSION

EXISTINGEXISTING
WATER LINESWATER LINES

EXISTING
WATER LINES 4

LEGEND

Object Free Area (OFA)

Taxiway OFA

Obstacle Free Zone (OFZ)

Runway Safety Area (RSA)

Lease Boundary

Ultimate Lease Boundary

Runway Protection Zone (RPZ)

Ultimate RPZ

Ultimate Airfield Pavement

Ultimate Roads

Buildings to be Removed

AWOS Siting Area

AWOS

6

Extend Runway 11-29 to 4,800, relocate waterlines, culvert wash

Remove buildings within ultimate OFA and primary surface

Widen parallel taxiway to 35 ft.

Extend parallel taxiway to each end

Add exit taxiway

Add non-precision markings

1

2

3

4

5

SUMMARY

6

EXISTING 4,214' x 75'EXISTING 4,214' x 75'EXISTING 4,214' x 75'
ULTIMATE 4,800' x 75'ULTIMATE 4,800' x 75'ULTIMATE 4,800' x 75'

RESIDENCERESIDENCERESIDENCE

SEVEN-UNITSEVEN-UNIT
T-HANGART-HANGAR

SEVEN-UNIT
T-HANGAR

FUEL PUMPFUEL PUMPFUEL PUMP

RESTROOMSRESTROOMSRESTROOMS
EXISTINGEXISTING
ENTRANCEENTRANCE
ROADROAD

EXISTING
ENTRANCE
ROAD

NORTH AWOSNORTH AWOS
SITING AREASITING AREA
NORTH AWOS
SITING AREA
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planning would need to consider
replacement  facilities.

The requirem ents of the obst acle free
zon e (OFZ) must  a lso be considered.
The OFZ is a defined volume of a ir space
400 feet  wide, centered on  the runway
cen ter line, ext ending 200 feet  beyon d
each  runway end.  FAA standa rds
preclude any permanen t  development  or
taxiwa ys with in  the OFZ.  Objects
wh ich  may only temporar ily be loca ted
with in  the OFZ a re a lso pr ohibited (e.g.
a  moving veh icle or  pa rked a ircra ft ).
The OFZ is int ended t o protect  an  a rea
for  the opera t ion  of landing or  depar t ing
a ir cra ft  and is shown by th e orange
da shed line on  Ex h ib it  4B .  The
taxiway hold  lines a t  the a irpor t  a re
placed to ensu re a ircra ft  hold out side
the limit s of the OFZ.  The h old lines
are present ly marked  125 feet  from the
runway cen ter line.  In the fu ture, the
hold lines would need to be situ a ted 200
feet  from the runway cen ter line to meet
OFZ sta nda rds.

Presen t ly, the a rea  south  of the seven-
unit  T-hangar  facility is used for
a ir cra ft  pa rking, a ircra ft  refuelin g, and
get t ing a ircra ft  int o and out  of the T-
ha ngar s.  Since the nor thern  limits of
t h e  u l t i m a t e  O F Z a r e  on l y
approximately 24 feet  from the seven-
unit  T-hangar  facility and 10 feet  from
the fuel pum p, aircraft u sing these
facilit ies wou ld be with in  the limit s of
the u lt imate OFZ.  Therefore, the
a irport  does not  fu lly comply with  OFZ
sta nda rds.  To ensure tha t  the OFZ
remains clea r , the seven-unit  T-hanga r
facility and fuel pu mp should be
rem oved and/or r eloca ted.

Obstacle clear ance is fur ther  govern ed
by Federa l Avia t ion  Regu la t ion  (FAR)
Par t  77, Objects Affecting N avigable
Airspace.  FAR Par t  77 es tablishes  the
p rimary su rfa ce and  t r ansit iona l
su rface.  The pr imary su r face for  San
Manuel Airport  would extend 250 feet
eith er  s ide of the runway center line.
Sim ila r  to the OFA and OFZ, the
primary su rface is to be clea r  of any
objects other  than  object s t ha t  a re fixed
by funct ion (e.g., runwa y edge ligh t ing,
approach  ligh t ing system s).  The
t r ansit iona l sur face extends upward
and outward  a t  a  ra t io of 7:1.  The
t r a nsit iona l su r face begins a t  the edge
of t he prima ry sur face.  The sam e
objects penet ra t ing t he ARC B-II OF A
also penet ra te the u ltim a te pr imary
su r face and  t ransit iona l surface, and
sh ould u lt ima tely be rem oved and/or
reloca ted.

Compliance with  OFZ sta nda rds is a
requirement  for  t he est ablishmen t  of an
ins t rument  approach  procedure.  An
ins t rument  approach  procedure is an
impor tan t  component  of the overa ll
sa fety and reliability of Sa n  Manuel
Air por t .  P resen t ly, Sa n  Manuel Air por t
does not  have an  es tablished a pproach
procedure.  Without  an  approach
procedure, the a irport  is effectively
closed to a r r iva ls dur ing wea ther
condit ions when visual fligh t  can  no
longer be condu cted.  With  the n eed for
the a irport  to suppor t  loca l economic
growth , it  is impor tan t  tha t  the a irpor t
is a ccessible dur ing a ll wea ther
condit ions and tha t  the amount  of t ime
the airport is in a ccessible due t o
wea ther  condit ions is reduced.  An
ins t rument  approach procedure is a  tool
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tha t increases the accessibility of t he
a irpor t  by pr oviding procedures for
pilot s to loca te the a irpor t  during poor
wea t her  condit ion s.  Th e St a t e
Transpor ta t ion  Board Policy for  the
Aeronau t ics Division  provides  for  the
S ta te P lanning Standards for  Airpor t s
in  Ar izona .  These policies and
standa rds  ca ll for  the establishment  of
an  ins t rument  appr oach  procedure a t
a irpor t s serving a ircraft  with in ADG II,
a s p lanned  for  San  Manuel Air por t .
The N avigat ional Aids and  Aviation
S ervices S pecial S tud y a lso ca lled for
the esta blishmen t  of an  ins t rument
approach  procedure a t  Sa n  Manuel
Air por t .  Besides complying with  OFZ
sta nda rds, to qua lify for  a  nonpr ecision
ins t rument  approach  procedure, the
Runway 11-29 ma rk ings would need to
be u pgr a ded fr om  t h e exis t in g
basic/visua l markings t o nonpr ecision
ma rk ings.

The pa ra llel t axiway sh ould u lt ima tely
be exten ded t o each  runway end a nd
equ ipped  wit h  h old in g a p r on s .
Appendix 16 of FAA Advisory Circu la r
(AC) 150/5300-13 recommends a  fu ll-
len gth  para llel t axiway for  a irpor t s
served with  a  nonprecision  ins t rument
appr oach  procedure.  Fu r thermore, the
S ta te P lan ning Sta nda rds  for  Air por t s
in  Arizon a  recommends a  pa ra llel
taxiway for  ADG I I a irpor t s .  The
pa ra llel t axiway is ma nda tory when
annua l opera t ions levels exceed 20,000.
The a irport  is projected t o exceed th is
level in  the Long Term Planning
Horizon .

Hold ing aprons  provide an  a rea  a t  the
runway end for  a ircra ft  to prepa re for
depar ture and/or  bypass  other  a ircraft
wh ich  a re rea dy for  depar ture.  When a

hold ing apron  cannot be developed, a
bypass  taxiway should be plann ed.
Th is is a  t axiway tha t  lies pa ra llel to
the runway end t axiway and a llows
a ir cra ft  r eady for depa rt ur e to bypass
a ir cra ft  tha t  may be hold ing a t  the
runway end.  The loca t ion  of holdin g
aprons a t  San Ma nu el Airpor t  a re
shown on  Ex h ib it  4B .

Also shown on  Ex h ib it  4B , th e pa ra llel
taxiway extends a lmost  the en t ire
len gth  of Runway 11-29.  The pa ra llel
taxiway ends a pproximately 400 feet
shor t  of t he Runway 29 end to avoid  the
exist ing ha nga r facilities, fuel pum p,
rest rooms, and residence descr ibed
previously.  Th e t axiwa y ext en din g to
the Runway 29 end has been  configured
to ensure tha t  a ircra ft  rem a in  clea r  of
th ese exist ing facilit ies.  E xtendin g the
pa ra llel t axiway to the exist ing Runway
29 end a lso requires the reloca t ion  of
the seven-un it  T-ha nga r, fuel pum p,
rest room facilit ies, and residence.

Exh ibit 4B  depicts the development  of
a  midfield exit  t axiway.  Th is t axiway
would be 2,400 feet  from each  runway
end and a llow a  grea ter  number  of
landin g a ircraft  the ability to exit  the
runway quicker  by n ot  having to t axi to
the runwa y en d t o exit .  Ex h ibi t  4B
also depict s t he widen ing of the pa ra llel
taxiway to 35 feet  to conform with  ARC
B-II width  sta nda rds.

The runwa y length  ana lysis in  Chapter
Three indica ted a  need for  a  longer
runway for  the projected mix of a ir cra ft
us ing Sa n  Ma nuel Airport .  Presen t ly,
Runway 11-29 is 4,214 feet  long.  The
an alysis in Ch apter  Three indica tes
tha t a  runway length  of 4,800 feet  is
needed   to   serve   the   mix  of  a ircraft
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expected to use the a irpor t  th rough the
plan ning period.

Three a lter na t ives can  be considered t o
provide addit iona l ru nway length : 1)
pla ce th e entire extension on th e east
(Runway 29) end; 2) place t he en t ire
ext ension  on  the west (Run way 11) end;
or  3) divide the exten sion  between each
runway end . The dist ance the runway
can  be ext ended a t  either  end is
dependent  upon  the ability to meet
sa fety a rea  r equ ir emen t s a t  t ha t end of
the runway.  In  other  words , the
dis tance the runway can  be exten ded is
dependant upon the ext en t  tha t  a  fu ll
RSA and OFA can  be provided a t  t he fa r
end  of the extens ion .

An extension to the Ru nwa y 29 en d is
limited by t he loca t ion  of a  st ormwater
dra inage sys tem.  As shown on  Exh ibit
4B , the exist ing OFA alrea dy extends to
the limit s of t he stormwater  dra inage
system.  Therefore, the Run way 29 end
cannot  be exten ded a ny fur ther  without
extendin g the OFA fu r ther  in to the
stormwater  dr a inage system.  It  is
unlikely, then , tha t  the Runway 29 end
can  be fur ther  extended to th e east.
This leaves the only viable ext ension
opt ion  as ext endin g the runwa y en t irely
to the west .

Exh ibit 4B  depict s a  586-foot  ext ension
of Runway 11-29 to the west  for  a n
u lt imate len gth  of 4,800 feet .  An
ext ension  to the west was considered
during the development  of Runway 11-
29 as t he pa ra llel t axiway pr esent ly
extends beyond t he Runwa y 11 end.
Extending Runway 11-29 to th e west
would impact  an  exis t ing wash  and
water  lines.  Th e wa sh  would need to be
pla ced in  a  cu lver t  to d irect  the

stormwater  below the r unwa y.  The
exist ing water  lines would need to be
reloca ted outside the limit s of the OFA
and RSA.  This would a lso ensu re tha t
the water  lines could be serviced
with out  affecting a irport  opera tions.

Extending Runway 11-29 586 feet  to the
west would cause the Runway 11 RPZ
to exten d beyond t he existing lease
boundary.  Ex h ib it  4B  depicts t he
addit iona l lease ar ea t ha t  would need to
be obta ined to fully encompa ss th e
Runway 11 RPZ.

The facility requirem ent s ana lysis
determined tha t  an  au tomated wea ther
observa t ion  system (AWOS) is needed
a t  San Ma nu el Airport  to provide
impor tan t  wea ther  deta ils to pilot s,
especially tr an sient  and cha r t er  a ir cra ft
opera tors (char ter  companies  cannot
opera te to the a irpor t  without  cur ren t
weather  da ta ).  An AWOS in cludes
va r ious sensors for r ecording clou d
heigh t , visibilit y, wind, t empera ture,
dew poin t , and precipit a t ion.  The
N avigational Aids and  Aviation S ervices
S pecial S tudy also ca lled for  inst a lling
an  AWOS a t San Manuel Airpor t .

FAA Order  6560.20A, S iting Criteria
For Autom ated Weather Observ ing
S ystem s (AWOS) provides AWOS sit ing
requirem ent s. While each AWOS sensor
has specific sit ing requ iremen ts, a ll
AWOS sen sors should be loca ted
togeth er  and  outs ide the runway and
taxiway object  free a rea s.  Genera lly,
AWOS sensors a re best  placed between
1,000 feet a nd 3,000 feet  from the
primary runway th reshold and between
500 feet  and 1,000 feet  from the runway
center line.  If the eleva t ion  of th e sensor
sit e   is   above   or    below   the  runway



4-10

eleva t ion , th e lat era l d is tance from the
runway center line is adjust ed by seven
feet  for ever y foot  of eleva t ion
difference. The a djust men t  is nega t ive
(i.e., th e minimu m dista nce is less th an
500 feet ) if the sensor  sit e eleva t ion  is
less than  the runway eleva t ion.  Th e
adjust m en t  is  posit ive (i.e., t he
minimum distance is grea ter  than  500
feet ) if the sensor sit e eleva t ion  is
grea ter  than  runway eleva t ion .

S ince Runwa y 29 is bein g design a t ed
for  an  ins t rument  appr oach  procedure,
the AWOS is best p laced nea r  t he
Runway 29 end.  The AWOS cou ld be
loca ted on  eit her  the nor th  or  sou th
sides of the runwa y.  Ex h ib it  4B
depict s the boundar ies  of an  AWOS
sit ing a rea  on  each  side of Runway 11-
29.  As shown on  the exh ibit , following
the genera l sit ing cr iter ia  above, t he
sou th sit ing ar ea is completely out side
the existing a irpor t  lea se bounda ry.  A
port ion  of the nor th siting a rea  extends
over t he exist ing lease a rea .

Gen era lly, an  a rea  with in a  500-foot
rad ius of the AWOS is protected from
development  tha t  cou ld in ter fere with
the sensing equipment .  This protect ion
area  is shown on  the exhibit  and u sed to
determine the poten t ia l loca t ion  for  the
AWOS.

Exh ibit 4B  depict s t h ree a lt erna t ive
sit ing loca t ions.  Alter na t ive A loca tes a
poten t ia l AWOS syst em on  exist ing
leased proper ty west  of the primary
apron  a rea .  This loca t ion  fa lls midway
in  the s it ing a rea .  Since th is loca t ion
has been gra ded t o a  similar  eleva t ion
of the runway, on ly small la t era l
adjustments to the sensors would be
needed.  The pr ima ry disadvan tage of

th is sit e is t ha t  it  is loca ted with in  one
of the pr imary developable pa rcels on
the a irpor t .  The lan dside a lter na t ives
to follow exam ine developing th is a rea
to meet  fu tu re hangar  and/or  apron
dema nds.  P lacing the AWOS in  t h is
a rea  could limit la ndside development .

Alterna t ive B places a  potent ial AWOS
just  ins ide th e nort her n a irpor t
bounda ry.  This a rea  is genera lly below
the runway eleva t ion ; therefore, a
la t era l ad jus tment  t owards the runway
may be necessary.  Wh ile the sensory
equipment  may be loca ted on  leased
pr oper ty, the pr otection a rea  would
exten d ou t side the exist ing leased
boundary.  To fu lly pr otect  the AWOS
pr otection a rea , additiona l lease a rea
may be needed.

Alt erna t ive C loca tes t he AWOS in  the
sou th sit ing a rea , south  of the
stormwater  dra inage system.  This a rea
is completely out side th e existing lease
boundary and addit iona l proper ty would
need to be lea sed  to inst a ll th is
equ ipm en t  and provide a ccess  to it .

L AN D S ID E

A L T E R N A T I V E S

The pr imary landside facilit ies t o be
accommoda ted a t  the a irpor t  include
a irport -r elat ed businesses, pu blic
t ermina l facilit ies, a ircra ft  storage
h a ngars , an d aircra ft pa rk ing aprons.
The in terrela t ionship of these funct ions
is impor tan t  to defin ing a  long range
landside layou t  for  the a irpor t .  To a
cer t a in  exten t , lan dside uses need to be
grouped with  simila r  u ses or  u ses tha t
a re compa t ible.  Other  funct ions should
be   separa ted ,   or    a t    lea st   have  well
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defined boun dar ies, for r easons of
sa fet y, secur ity, and efficient  opera t ion .
F ina lly, each  lan dside use must  be
planned in  conju nct ion  with the a irfield,
a s well a s gr ound a ccess  tha t  is su itable
to the funct ion.  Ru nwa y fron tage
sh ould be reserved for  those uses with  a
h igh  level of a ir field interface, or  need
for  exposu re.  Oth er  uses with  lower
levels of a ircra ft  movements, or  lit t le
need for  runway exposure, can  be
planned in  more isolat ed locat ions. The
following briefly describes landside
facility requirem ent s.

F ix e d Base  Ope ra tor (F BO):  This
essen t ia lly r ela tes to providing a reas for
the development  of facilit ies a ssociat ed
with  avia t ion  busin esses t ha t  requ ire
a ir field  a ccess.   This  includes
businesses involved with  (but  not
limited to) a ircraft  ren t a l and flight
t ra in ing, a ir cra ft  cha r t er s, a ir cra ft
maint enance, line service, a nd a ircra ft
fuelin g.  Businesses su ch  as t hese a re
character ized by h igh levels of act ivity
with  a  need for  apron  space for  the
storage and  circu la t ion  of a ircra ft .  In
a ddit ion , t he fa cilit ies common ly
associa ted with  businesses such as
th ese include la rge, convent iona l type
hangars which  hold  severa l a ircraft  p lus
a t tached office and business space.
Ut ility services  a re needed  for  these
types of facilit ies as well a s au tomobile
p a r kin g ar eas . Th e a lt er n a t ives
consider  the poten t ia l for  two to three
10,000 square-foot  hangars  for  fu ture
FBO act ivit ies.  Present ly, there a re no
su ch  facilit ies a va ilable a t  Sa n  Manuel
Air por t .

Terminal B u ild in g : Genera l avia t ion
t er m in a l fa cil it ies h a ve s ever a l
funct ions includin g: providing space for

pa ssen ger waitin g, a  pilot 's lounge,
fligh t  planning, concessions, a irpor t
management , stora ge, and var ious
other  needs.  Ut ility services a re needed
for  th is t ype of facility as well a s
au tomobile pa rking a reas.  Termina l
bu ildin gs a re best  placed a long the
apron  for  ease of access to a ircra ft .
There is no ter mina l building at  San
Manuel Air por t , a lt hough  a  sma ll
bu ildin g n ea r  the fuel pum p pr ovides
res t room facilit ies.  Th e St a te P lanning
Standa rds  for  Air por t s in  Ar izona  st a tes
tha t , a t  a  min imum, the following
termina l services sh ould be provided a t
an  a irport : t elephone, access t o weather
da ta , a  wa it ing a rea , res t room facilities,
portable fir e extinguish ers, an d posted
loca l procedur es/emergency procedures.
While t ermina l services can  be provided
in  a  sepa ra te dedica ted bu ilding, th ey
can  a lso be incorpor a ted int o lar ger
FBO hangar s.  The a lter na t ives
consider  a  sepa ra te dedicated buildin g
for  th is pu rpose a t  San Manuel Air por t .

Airc ra ft  St ora ge  Han ga rs :  Th is
includes a  wide va r iet y of hangar
facilities, such  a s: T-hangar s, shade T-
hangars, and small convent iona l hangar
designs.  The facility needs a n a lysis
indica ted a  need for  enclosed  T-hangars
and execut ive/individual ha ngar s at  the
a irpor t .  T-hangars  a re character ized  by
a  ser ies  of smaller  hangars  with in  a
l a r g e r  c o n t i g u o u s  b u i l d i n g .
E xecu t ive/in dividua l h a n ga r s a r e
smaller conven t iona l hanga r s t ha t
accommodate one or  more sma ll
a ircra ft .  Unlike FBO h a ngars, th ese
h a n ga r s  a r e  t yp ica l ly sm a l le r ,
encompassing only approxima tely 3,600
square feet  or  less. Since these facilit ies
are u t ilized only for  a ircra ft  st orage,
they   typica lly   have   lower    levels   of
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a ct iv i t y  t h a n  h a n ga r  fa cil i t ie s
a ssociat ed with  FBO opera t ion s.
Therefore, t hese facilit ies can  be
const ructed a long t axiways.  Th ese
facilit ies do not  require a  loca t ion  a long
runway frontage.  Ut ility services a re
needed for  t hese types of facilit ies a s
well as aut omobile parking ar eas.

F u e l Storage  and Dispe n s in g :  The
facility requirements ana lys is indica ted
a  need for  expanded fuel storage a t  San
Manuel Airport .  Presen t ly, a  sin gle
2,000-ga llon  above-ground storage tank
is used for  100LL fuel stora ge.
Typica lly, fuel s torage tota ls 10,000
ga llons to 12,000 ga llons t o ensu re a  fu ll
t anker  load of fuel (appr oxima tely 8,000
gallons) can  be delivered.  This ensures
the most competitive fuel prices.  In t he
fu ture, J et -A fuel storage may be
needed a s well.

Besides consider ing expanded fuel
storage, fuel dispens ing opt ions must  be
considered.  P resen t ly, fuel is dispensed
through a  fixed  pump loca ted  nea r  the
Runway 29 end.  This is th e most cost-
effective opt ion  of dispensing fu el since
mobile fuel t rucks a re not  r equ ired to
br ing the fuel to an  a ircra ft .  Fixed
dispens ing islan ds also a llow for  a  self-
ser vice opt ion , which ca n  a llow for
after -hours fueling and r edu ce labor
costs.  Under  th is opt ion , pilots  could
refuel their  own  a ircra ft  usin g a  credit
ca rd.  The pr ima ry disadvan tage of a
fixed fuel island is the a rea  tha t  the
isla nd occupies and the need to loca te
the fuel storage t anks in  close proximity
to the fuel is land. Addit iona l a ir cra ft
handling is a lso required to pos it ion  the
a ir cra ft  a t  the fuel is land for  refueling.
With  mobile fuel t rucks, t he fuel storage
tanks can be r emotely loca ted.

Hel ipad : A helipad is being considered
to provide a m arked a nd segregat ed
landin g and takeoff a rea  for  helicopters.

Wash  Rack: An a ircra ft  wash  r ack
provides a  su itable a rea  for  the cleaning
of an  a ircraft ’s  exter ior . The wash  r ack
provides for  the proper  disposa l of
a ir cra ft  clean ing fluids.  There is no
such  facility cu rren t ly ava ilable a t  the
a irpor t .

Ve h ic le  Access :  For  sa fety and
secur ity, vehicle access a reas  and
a ir cra ft  movement  a reas  should be
segregat ed.  This is par t icu lar ly
impor tan t  for  a reas  requir ing pu blic
access, su ch  as F BO facilities.  FBO
facilit ies require a ccess from a  var iety
of user s (i.e., delivery vehicles, cha r ter
pa ssengers, etc.), some which  a re not
familiar  wit h  opera t ing a t  an  a irpor t
environment .  Therefore, th ese facilit ies
cannot  be a ccessed u sin g a  t axiway or
crossing an  apron  a rea . FAA AC
150/5210-20, Ground Vehicle Operations
on  Airports, s t a tes: “The cont rol of
veh icu la r  act ivity on  the a ir side of an
a irpor t  is of the h igh est  impor tance.”
The AC fur ther  sta tes : “An a irpor t
opera tor  sh ould lim it  veh icle opera t ions
on  the movement  a reas of the a irpor t  to
only those vehicles necessary to suppor t
the opera t iona l act ivity of the a irpor t .”
For  the a lter na t ives an alysis, veh icu la r
access to storage ha ngar s will be
considered tha t  does  not  require the
a ir cra ft  owner  to cross an  apron  or
t axiway a rea .

Considera t ion  for  a  new main  en t rance
road sh ould be considered.  Presen t ly,
access to the a irport  is via  a  1.3 m ile
unpa ved (yet  graded) road  from
Highway  76.   This  roadway  is loca ted
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on BHP Billiton-owned la nd.  While
cur ren t  pla nning includes  pa ving th is
road, an  a lt erna te connect ion  to
Highwa y 76 should be considered.
Exh ibit 4B  depicts a  connect ion  with
Highway 76 d irectly sou th  of the
a irpor t .  As  shown on  the exhibit , the
exist ing a irport  road could be extended
sou th to Highwa y 76. This roadway
would exten d a ppr oxi-mately 1,600 feet
sou th of t he exist ing en t r ance road
in t ersect ion  at  th e airport  lease
bounda ry.  Of concern  is the need to
cross the BHP Billiton-owned ra ilroad
tra ck.  This tra ck is in limited u se
(a pproximately one t r a in  per  day).
Safety bar r iers may need t o be
considered.

F ina lly, considera t ion  must  be given  to
pr oviding for  the reloca t ion  of the
seven-un it  T-hangar  facility tha t  is
with in  the limit s of the ARC B-II OFA.
The other  facilit ies with in  the OFA are
considered to be removed and not
replaced on  a irpor t  p roper ty as  they a re
not  an a via t ion-related use (residence)
or  of lit t le va lue due to their size, age,
and  condit ion .

To a  cert a in extent , landside uses
sh ould be gr ouped with  sim ila r u ses or
uses tha t  a re compat ible.  Other
funct ions sh ould be sepa ra ted, or a t
least  have well defined bounda ries, for
reasons of sa fety, secur ity, and efficient
opera t ion .  F ina lly, each  landside use
mu st  be planned in  conjunct ion  with  the
a ir field, a s well as gr ound a ccess  tha t  is
su itable to the funct ion .

The lan dside a lter na t ives a re limited to
the a rea  nor th  of Runwa y 5-23.  This
area  is wit h in th e existing lease
bounda r ies of the a irpor t  and has been

init ia lly developed to accommoda te
lan dside developmen t  needs .  The a rea
sou th of Runway 11-29 is ou tside the
exist ing lea se bounda ry.  Airfield access
to th is area  is complica ted by t he
loca t ion  of the st ormwa ter  dr a inage
system.  Airfield a ccess  would requ ire
br idging or  cons t ruct ing a  cu lver t  to
a llow for  con t in u ed s t or m wa t er
dra ina ge.  Im pa cts on  stormwater  flows
would need to be considered pr ior  to
developin g the a rea  south  of the
runway.  Fur thermore, the a rea  sou th
of Runway 11-29 is not  expected to be
needed to accommodate p rojected
lan dside growth  in  the pla nning per iod
of this m aster plan .  As the landside
a lt erna t ives to follow will show, ample
area  exists nor th  of Runway 11-29 to
accommodate projected  long term
growth  for  San  Manuel Airpor t .

The exist ing terra in feat ures sh ould be
considered in t he long t erm  lan dside
layou t .  The ter ra in  nor th  of Runway
11-29 is a  lower  eleva t ion  from the
runway, gen era lly declining towar ds the
a irpor t  lea se bounda ry.  The a rea
surrounding the ma in  apron  a rea  has
been filled and gra ded; however,
addit iona l fill to the east  may be needed
to accommoda te fu ture developm en t  in
th is a r ea .

LANDS IDE ALTERNATIVE A

Lan dside Alterna t ive A is shown on
Exh ibit 4C.  The in ten t  of th is
a lt erna t ive is t o segrega te a ir cra ft
st orage, commercia l genera l avia t ion
services, and  t ransien t  uses  a t  the
a irpor t , to the exten t  practicable.  In
th is a lt erna t ive, a  public t ermina l
bu ildin g  is  const ructed  on  the exis t ing
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apron  area .  Two 10,000-ga llon  to
12,000-ga llon  fuel s torage tanks a re
loca ted west  of the termina l.  A fixed
fuel island is loca ted on  the apron  nea r
the t ermina l bu ilding for  ease of access
by the fuel provider .  This fuel island
could be configu red for  self-ser vice
fuelin g.  The fuel island is conn ected to
t h e fu el s t or a ge t a n ks t h r ou gh
underground piping.  An a ircraft wash
rack is loca t ed  a t  the wes t  end  of the
exist ing apron  area .  The eas t  end  of the
apron  is reserved for  sm all convent iona l
hanga r  development .  These h a ngars
cou ld either  serve commercia l FBO
ser vices or  for  a ircra ft  st orage.  A new
exit  t axiway is shown on t he east  end of
the apron .

The existing apron  is a lso expanded
approximately 20 feet  north .  Th is
ensu res tha t any fu ture development  on
the north side of the a pron is loca ted at
a  su fficient  lat era l dista nce from the
exist ing marked t axilane.  Veh icle
access and pa rking is ava ilable from an
exten ded a irport  en t rance road t ha t  is
moved along th e nort hern lease
bounda ry.

La rge commercial F BO facilit ies are
reserved for  the a rea  west  of t he
exist ing paved apron a rea .  This a pron
area  is configured for  both  sm all
a ir cra ft  t iedowns (ADG I t iedowns) and
large a ircra ft  t iedowns (ADG II
t iedowns).  The la rge FBO hangars  a re
developed on  the nor th  s ide of the apron
wit h  adja cen t  automobile pa rking.

To accommodate a pr oposed helipad and
T-hanga r  developm en t , the exist ing
segmen ted circle and  ligh ted  wind  cone
are reloca ted to the west .  The helipad
is developed ea st  of the exis t ing apron

a rea , 500 feet  from the runway
center line cons is ten t  with  s tandards set
for th  in  FAA AC 150/5390-2B, Heliport
Design .  The helipad is des igned
accordin g to the st andards in  the AC to
accommodate helicopt er s wit h  rotor
diameters t o 50 feet .

The fir st  row of T-hangars  is  reserved
for  the r eloca ted seven-un it  T-hanga r
facility and exist ing individua l hanga r
loca ted nor th  of the run wa y.  To the
east  of the reloca ted  T-hangars a re
three rows of eight -unit n est ed T-
ha ngar s.  Automobile pa rking for  the
hangars is r eserved along the a irport
en t rance road.  At  the east  end of the
runway, a rea  is r eserved for  the
development  of nine execut ive ha ngar s.
Each  ha ngar  is served by dedica ted
au tomobile par king ar eas.

Th is a lterna t ive does  not  a llow for  t he
development  of a  holdin g a pron  a t  the
Runway 29 end as  previous ly shown on
Exh ibit  4A.  The holdin g apr on  would
int erfere with  taxiway development  for
th e execut ive ha ngar s.

Ad v an t ag e s : This a ltern a t ive exceeds
projected long t erm landside facility
needs.  This a lterna t ive provides for  a
wide var iety of ha ngar  types an d uses.
This a lterna t ive provides  for  the
reloca t ion  of exist ing facilit ies th a t  a re
loca ted with in  the ARC B-II OF A.  Th is
a lt erna t ive a llows for  self-ser vice
fuelin g.

D i s a d v a n t ag e s : Th is a lt er n a t ive
requ ires  significa n t  new ta xiway
development  for  T-hangar and execut ive
hanga r  development .  Large amounts of
fill may be necessa ry to develop the T-
hanga r       an d      execut ive      ha ngar s.
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Taxiway development  is r equ ired pr ior
to the reloca t ion  of the exist ing seven-
unit  T-hangar . A hold ing a pron  is  not
provided a t  the Runwa y 29 end.

LANDS IDE ALTERNATIVE B

Landside Alter na t ive B is shown on
Exh ibit 4D .  Th is a lt erna t ive a t t empts
to maximize th e exist ing gra ded a rea
around the ma in  apron  for  near -term
development  needs.  These needs could
include the r eloca t ion  of the seven-unit
T-hanga r , developm en t  of a  pu blic
t ermina l bu ilding, wash  rack, T-
ha ngar s, and  an  FBO hangar .  As
shown on  the exh ibit , the exist ing
seven-unit  T-hanga r  facility would be
reloca ted to the n ort her n side of the
apron .  Th is is  consisten t  with  t he
previous master  plan  tha t had planned
for  T-ha ngar  developmen t  a long t he
nor thern  side of the a pr on .  A pu blic
termina l bu ildin g and F BO h angar  a re
developed to the east .  The wash  r ack is
developed on  the wes t  side of the
exist ing a pron .

Fuel stora ge is loca ted off th e a pron
area  t o the east .  Th is loca t ion  is nea r
the ent rance road for  ease of fuel
deliver y.  Loca t ing t he fuel storage off
the apr on a rea  a llows for  more hangar
development  a long th e apron  frontage.
However , th is  op t ion  r elies on mobile
fuel deliver y vehicles t o get  fuel t o t he
a ircra ft .

Long term FBO h angar  developm en t  is
reserved for  an  a rea  east  of the exis t ing
a pron .  This includes a n  expanded
apron  a rea  to serve both  la rge and
small   aircraft   t iedowns.    This  would

even tua lly require the reloca t ion  of the
exist ing segmen ted circle and win d cone
to the west .  A helipad is developed to
the ea st .  To ensu re su fficien t  a rea  is
ava ilable on  the nor th  s ide of the
exist ing apron  for  la rge FBO hanga r
developmen t , t h e a ccess  road is
developed to th e n ort h  of the exist ing
a irpor t  lease boundary.  Addit iona l
lease a rea  would be needed t o develop
the road  as shown.

A helipad is developed to the eas t  of the
expanded apron  a rea .  This  requires  the
reloca t ion of an  exist ing hangar  tha t  is
moved to th e n ort hern  edge of t he ma in
apron .  This loca t ion pr ovides maximum
segr ega t ion  from the apron  a rea  for
helicopter  activities.

T-h a n ga r  a n d e xecu t ive h a n ga r
development  is reserved for  the a rea
west  of the exis t ing apron  area .  This
layou t  accommoda tes 24 T-hangars and
36,000 square feet  of execut ive h angar
a rea .

Ad v an t ag e s : This a ltern a t ive exceeds
projected long term landside facility
needs.  This a lterna t ive provides for  a
wide variety of ha ngar  types a nd uses.
Th is a lterna t ive provides  for  the
reloca t ion  of exist ing facilit ies th a t  a re
loca ted with in  the ARC B-I I OFA.  Th is
a lt erna t ive maximizes  development
around the exis t ing apron  area  and
gra ded a rea  west  of this apron  a rea
pr ior  to new a pron and t a xiway
development .

Disa d va n ta g es : This a lter na t ive does
not  a llow for self-service fuelin g.
Addit iona l lease a rea  is needed for  the
proposed roadway alignm ent .
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Exhibit 4D
LANDSIDE ALTERNATIVE B
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LANDS IDE ALTERNATIVE C

Lan dside Alterna t ive C is shown on
Exhibit  4E .  Simila r t o Lan dside
Alterna t ive B, th is a lt erna t ive a t t empts
to maximize development  a round the
exist ing apron  area  and  u t ilize the
exist ing graded area  for  near  term
development .  In  th is a lt er na t ive, t he
seven-unit  T-hangar  facility is reloca ted
to the west  edge of the exist ing a pron
area  and  situa ted  in  a  nor th -sou th
a lignment .  An  addit iona l 10-unit
nest ed T-hangar  facility could be
developed to  the  west  wit h ou t
addit iona l grading or  fill.  The nor th
port ion  of the apron  is reserved for  FBO
development , the public ter mina l, a nd
fuel st orage.  In  th is a lter na t ive, a fixed
fuel isla nd would be loca ted adjacent  to
the fuel storage t anks, which  could be
configured for  self-service fueling.  As
needed for  demand, the exist ing apron
is expanded t o the east  to accommodate
both  sma ll an d large aircra ft t iedowns.
Pr ior  to apron  development , t he a ircra ft
wash  rack could be developed in  the
gra ded a rea  curren t ly occupied by the
segmen ted circle and wind  cone.  The
segmen ted circle and  wind  cone a re
reloca ted to the east .

Execu t ive hangar  development  is
reserved for  an  a rea  east  of t he ma in
apron .  Th is configura t ion  may limit  the
amount  of grad ing and fill necessary to
develop taxiway access to the run wa y,
as the t a xiwa y lea din g to th e h angars
would be developed t o follow the
exist ing grade down  to the level wher e
the hangars would be bu ilt .  The n ine
execu t ive hangar s would be served by
au tomobile par king an d access.

Ad v an t ag e s : This a ltern a t ive exceeds
project ed long term landside facility
needs.  This a lterna t ive provides for  a
wide variety of ha ngar  types an d uses.
Th is alt ernat ive provides for  the
reloca t ion  of exist ing facilit ies th a t  a re
loca ted with in  th e ARC B-II OF A.  This
a lt erna t ive a llows for  self-ser vice
fuelin g.

D is a dv a n ta g es : A hold ing apron  is  not
provided a t  the Runwa y 29 end.

S U MM A R Y

The process  u tilized in  assessin g the
a irside and la ndside development
a lter n a t ives  in volved a  det a iled
ana lysis of shor t  and  long term
requ irements as well a s fu tu re growth
poten t ia l.  Cur ren t  a irpor t  design
standa rds  were considered a t  each  st age
of development .

Upon review of th is r eport  by P ina l
Coun ty and  the P lanning Advisory
Commit tee, a  fina l master plan  concept
can  be formed.  The resu ltan t  p lan  will
represent  an  a ir side facility tha t  fu lfills
sa fety and design  standards a nd a
lan dside complex tha t  can  be developed
as dem an d dicta tes.

The proposed development  p lan  for  the
a irpor t  must  represen t  a  means by
which  the a irpor t  can  grow in  a
ba lan ced mann er, both on the a irside a s
well a s t he la nds ide, t o accommoda te
forecast  demand.  In a ddition, it m ust
provide (as a ll good developm en t  pla ns
should) for  flexibility in  t he plan  to
meet  act ivity growth  beyond the 20-
year pla nn ing period.
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Exhibit 4E
LANDSIDE ALTERNATIVE C
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The rema inin g cha pt ers will be
dedica ted to refin ing th e basic concept
in to  a  fina l p lan  with  recommendat ions

to ensu re pr oper  implem en ta t ion  and
t iming for  a  demand-based program.



Chapter Five
AIRPORT PLANS

A I R P O R T



Chapter Five

The planning process for the San Manuel
Airport Master Plan has included several
analytic efforts in the previous chapters
intended to project potential aviation
demand, establish airside and landside
facility needs, and evaluate options for
the improving the airport to meet those
airside and landside facility needs. The
planning process, thus far, has included
the presentation of two draft phase
reports (representing the first four
chapters of the master plan) to the
planning advisory committee (PAC) and
Pinal County.  A plan for the use of San
Manuel Airport has evolved considering
their input. The purpose of this chapter
is to describe in narrative and graphic
form, the plan for the future use of San
Manuel Airport.

AIRFIELD PLAN

The airfield plan for San Manuel Airport
focuses on meeting Federal Aviation
Administration (FAA) design and safety
standards, extending Runway 11-29 to
the west, establishing instrument
approach procedures to each runway
end, installing airfield lighting aids,
installing an automated weather
observation system (AWOS), paving the
parallel  taxiway, and constructing
holding aprons at each runway end.
Exhibit 5A graphically depicts the
proposed airfield improvements.  The
following text summarizes the elements
of the airfield plan.

Airport Plans
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Exhibit 5A
RECOMMENDED MASTER PLAN CONCEPT
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AIRF IELD  DES IGN 
STANDARDS

Federa l Avia t ion  Admin ist ra t ion  (FAA)
design  an d safety standa rds h ave been
applied t o the u lt ima te design  and
layou t  of a ir field facilit ies for  Sa n
Manuel Air por t .  This is done even
though  San  Manuel Airpor t  is  not
pr esent ly requ ired to meet  FAA design
standa rds  s ince it  is n ot  included in  the
federa l N ational Plan of Integrated
Airports (NPIAS) and as such  not  a
federa lly-obliga ted a irpor t .  The Arizon a
Depar t m en t  of Tr a n s por t a t ion  -
Aeronau t ics Divisions (ADOT) has
required the u se of FAA design
standa rds  a s a  condit ion  of ADOT
funding of runway improvements  in  the
past .  P ina l Coun ty has made
a pplica t ion  to the F AA for  inclusion in
the NP IAS.  Design ing and developing
San Manuel Air por t  t o FAA design
standa rds  now will ensure compliance
with  th ese st anda rds when  San Manuel
Airport  is fina lly included in  the
NP IAS.

The FAA has est ablished sa fet y design
cr it er ia  t o define t h e ph ysica l
dim ensions of runways and t axiways
and the imagina ry sur faces surr oun ding
them tha t  protect  the safe opera t ion  of
a ir cra ft  a t  the a irport . FAA design
standa rds  a lso defin e the separa t ion
cr iter ia  for t he placemen t  of lan dside
facilities. As discussed  pr eviously in
Chapter  Three, FAA des ign cr iter ia  is a
funct ion  of the cr it ica l design  a ircra ft ’s
(the most  demanding a ircra ft  or
“family” of a ircra ft  wh ich will conduct
500 or  more opera t ions  [take-offs  and
landings] per  year  a t  the  a irpor t )
wingspan  and a pproach  speed, and in

some cases , the runway approach
visibilit y min imums. The Federa l
Avia t ion  Admin ist r a t ion  (FAA) has
est ablished the Airport  Reference Code
(ARC) to relat e th ese factors t o a ir field
design sta nda rds.

San Manuel Airport  is current ly used
by a  wide range of genera l avia t ion
a ir cra ft  and  helicopters.  Genera l
avia t ion  a ircraft  include s ingle and
mult i-engine aircraft with in ARCs A-I
and B-I , and  turboprop  and turbojet
a ir cra ft wit h in  ARCs B-I a nd B-II . 

Based on  opera t iona l es t imates  a t  the
a irpor t  and in format ion  of the based
a ir cra ft  fleet  mix, the crit ica l design
a ir cra ft  for  San  Manuel Airpor t  fa ll
with in  ARC B-I  since a ircra ft  with in
ARC B-II a re not  expected to cur ren t ly
conduct  500 annua l opera t ions  a t  the
a irpor t .  Therefore, following F AA
guida nce, a ircraft  with in  ARC B-I  a re
considered the cur ren t  cr it ica l design
a ircra ft .  This Mas ter  P lan  has a ssu med
tha t a ircraft  opera t ions  with in  ARC B-
II will incr ea se in  the fut ure following
na t iona l t rends for increa sed business
a ir cra ft  use and the expected increa se
in  u t iliza t ion  of San  Manuel Airpor t  a s
improvemen ts to the a ir side and
lan dside facilit ies are made over t ime.
Therefore, a ircra ft  with in ARC B-II a re
projected to comprise the crit ica l design
a ir cra ft  in  the fu ture.  Thus, long ter m
facility pla nn ing for  San  Manuel
Air por t  sh ould in clude consider ing ARC
B-II des ign requ iremen ts in  the
placement  of all airport  facilities.

Table  5A su mmarizes ARC B-II  a ir field
sa fety and facilit y dimensions for  San
Manuel  Airpor t .  These st anda rds  were
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c o n s i d e r e d  i n  t h e  p l a n n e d
improvemen ts  of  the  exis t ing  a irpor t

sit e to be discussed in  grea ter  det a il
la ter  with in  th is  chapter . 

T A B L E  5 A

P l a n n e d  A i r f i e l d  S a f e t y  a n d  F a c i l i t y  D i m e n s i o n s  ( i n  f e e t )

A i rp o r t  R e f e r e n c e  C o d e  ( A R C )

A p p r o a c h  V i s i b i l i t y  M i n i m u m s

B -I I

O n e-M ile

R u n w a y

W id t h

L en g t h

Ru n w a y S a fety  Ar ea  (RS A)

     W id t h

     Len gt h  Beyon d  Ru n w a y E n d

O bject  F r ee Ar ea  (OF A)

     W id t h

     Len gt h  Beyon d  Ru n w a y E n d

O bs t a cle F r ee  Zon e (O F Z)

     W id t h

     Len gt h  Beyon d  Ru n w a y E n d

R u n w a y C en t er lin e  To:

     H old  Lin e

     P a r a llel T a xiw a y C en t er lin e

     E d ge  of Air cr a ft P a r k in g

R u n w a y  P r o t e c t io n  Z o n e  (R P Z )

I n n e r  W id t h

O u t e r  W id t h

L en g t h

A p p r o a c h  O b s t a c l e  C l ea r a n c e

75

4 ,800

150

300

500

300

400

200

200

240

250

500

700

1 ,000  

34 :1

T a xi w a y s

W id t h

S a fe t y Ar e a  W id t h

O b je ct  F r e e Ar e a  W id t h

Ta xiw a y C en t er lin e  To:

     P a r a llel T a xiw a y/Ta xila n e

35

79

131

105

T a x i l a n e s

Ta xi la n e C en t er lin e  To:

     P a r a llel T a xila n e C en t er lin e

     F ixed  or  M ove a ble  O bject

Ta xi la n e  Object  F ree  Ar ea

97

57 .5

115

Sour ce: F AA Ad vis or y C ir cu la r  15 0/5 30 0-1 3, A irport  Design , C h a n ge  7, F AR  P a r t  77 , Object s

A f fect ing  N a v ig a ble A ir sp a ce, F AA Ad vis or y C ir cu la r  15 0/5 34 0-1 F , M ark in g O f P a v ed

Areas  On  Airpor t s

AIRFIELD DEVELOP MENT

The a ir field plan  for  Sa n  Manuel
Air por t  is  shown on  Exhibit  5A.  The
a ir field plan  provides for  the ext ension
of Runway 11-29 and Taxiway A 586

feet  west  for  an u lt imate length  of 4,800
feet . Pr ior  to extending the runway
west , a  wash  must  be p laced  in  a
culver t  and  an  exis t ing wa ter  line and
power line reloca ted.  The acquisit ion  of
approximately   21.5   acres   of  Arizon a
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Sta te Trust  land  is  required  to secure
the Runway 11 runwa y pr otection zon e
(RPZ) and t he n ecessa ry pr oper ty to
accommodate the runway safety ar ea
(RSA), object  free a rea  (OFA), and
obstacle free zone (OFZ) behind  the
Run way 11 end.

A review of ARC B-II OFA sta nda rds
and Federa l Avia t ion  Regu la t ion  (FAR)
Par t  77 primary sur face sta nda rds for
one-mile visibility minimum approaches
indica tes tha t  these s tandards a re not
fu lly met  a t  the a irport .  The OF A and
primary su rface nor th  of the Run way 29
end are obs t ructed  by an  exis t ing apron
area  and four  bu ildin gs, including an
exist ing hanga r  facility, fuel pump,
res t room facilit ies, and a  residence.
The ARC B-I I OFZ is  obs t ructed  by the
apron  a rea .  

The a ir field plan  includes the r emova l
of these obst ruct ing facilit ies. The
residence would  not  be rep laced  on  the
a irpor t .  The T-hangar s would be
replaced with  a  T-hangar  complex
adjacent  to the main a pron .  The fuel
pump would be r epla ced with  a  new
facility on  t he nor th  side of the main
apron .  The rest rooms would be
replaced with  a  new t r ansien t  genera l
avia t ion  t ermina l bu ilding on  the nor th
side of the m ain  apr on. 

Following the r emova l of th e buildings,
Taxiway A, the par a llel t axiway, is
p lanned to be extended to the Runway
29 end.  Th is will a llow Taxiway A t o
exten d the fu ll length  of t he runway.
The recommended master  plan  concept
includes paving all port ions of Taxiway
A and adding an  addit iona l exit  t axiway
a t  approximately midfield.  Holdin g

aprons a re p lanned  for  each  runway end
to provide and a rea  for  pilot s to prepare
for  depa r ture off the act ive taxiway
su rface.

The recommended master  plan  concept
includes the ext ension of a ll pr imary
ut ility lines to the nor th  side of the
a irpor t .  Residen t ia l capa city electr ica l,
wa t er , a nd t elephone ser vice is
ava ilable to the on-a irport  residence.
The recommended master  plan  concept
includes provisions t o extend t he
necessary u t ilit ies to suppor t  the
landside developm en t  pr oposed in  th is
Mast er  P lan .  Ut ilit ies will be extended
to the ma in  apron  a rea  a s hanga r
const ruct ion  is cur ren t ly taking pla ce in
th is a r ea  a nd  th is  a rea  is  filled  and
gra ded for  fu tu re landside development .
Th is ma ximizes th e invest m en t s
a lready made in t he main a pron  a rea ,
gradin g and filling in  the t ermina l a r ea ,
and t he gra ded access road.

Followin g the extens ion  of n ew
elect r ica l surface to the a irpor t , a ll
t ypica l a irfield light ing a ids would be
ins ta lled.  This  includes  a  rota t ing
beacon, medium in t ensity runway edge
light ing (MIRL), medium in tensity
taxiway edge ligh t ing (MITL), and
pr ecision  approach  pa th  ind ica tors
(PAPIs) and r unwa y end iden t ifier
ligh ts (REILs) a t  each r un way end.  The
PAPI will assist pilot s in det ermining
the correct  descent  pa th  to each  runway
end.  The REIL will assist pilot s in
loca t ing the  runway end  a t  n ight  and
dur ing low visibility situa tions.

The recommended master  plan  concept
provides for  the developmen t  of an
ins t rument   approach  procedure to each
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runway end.  The inst ru ment  approach
procedure is prima rily designed t o
assist  pilot s in  loca t ing and landing a t
the a irpor t  du r ing inclemen t  weather
condit ions.  For  many tr ansient  pilots,
ins t rument  appr oach  procedures assist
in  loca t ing the a irpor t  during visua l
condit ions.  An  inst rumen t  approach
procedure is  a lso necessary for  many
business aircraft u sers.  Man y company
standa rds  and insurance requ irements
give preference to a irport s wit h  an
ins t rument  approach pr ocedure for
landin g.

The ADOT N avigat ional Aids and
Av iation  S ervices S pecial  S t u dy
recommended a  GPS approach  to
Runway 29.  This st udy determined
tha t a  GPS a pproach  with  a  descent
a ltitu de of 305 feet  above airpor t
touchdown (HAT) and with  a  one-mile
visibilit y minimum could be achieved a t
th is runway end .  An eva lua t ion  of the
Runway 11 approach  was  not  completed
in  the s tudy; however , an  inst rument
approach  procedur e is recommended for
th is  plan .

Nonpr ecision  runway markings are a lso
plan ned.  These a re r equ ired should a
new global positioning system (GPS)
ins t rument  approa ch  procedure be
est ablished to either  runway end a s
planned. 

An automated wea ther  observa t ion
system (AWOS) is pla nned to be
ins ta lled south  of Runway 11-29.  The
AWOS would pr ovide a u toma ted
wea ther  obser va t ions  and r eport ing.

LANDS IDE  P LAN

The landside plan  for  Sa n  Manuel
Air por t  has been  devised t o safely,
securely, and  efficien t ly accommodate
poten t ia l avia t ion  demand.  The
lan dside plans  provides  for  th e
development  of new commercia l genera l
avia t ion  facilit ies, a ircra ft  st ora ge
facilit ies, an  a ircra ft  wa sh  rack, public
termina l building, fuel fa rm , helipad,
and segr ega ted vehicle access rout es.
Lan dside improvemen ts a re sh own  in
deta il on  Ex h ib it  5A.

T h e  l a n d s i d e  p l a n  m a xim ize s
development  in  the a rea  nor th  of
Runway 11-29, a long the r ecent ly pa ved
m a in  a p r on  a r ea .   T-ha n ga r
development  is cu r ren t ly under wa y in
th is a r ea .  Addit iona lly, t h is apron  has
capacity to accommodate many years of
dema nd.  The ongoing developm en t  will
require the ext ension of ma in  u t ility
lines to this a rea .  Once t h is is
a ccomplished, it will be necessary t o
maximize development  in t h is a rea  to
just ify the cost  of u t ilit y exten sions.  

On ce t h e m a in  a p r on  a r ea  is
maximized, development  should be
dir ected south  of Runway 11-29.  The
lan dside p lan  pr ovides  for  t h e
acquisit ion  of appr oxima tely 45 acres of
land sout h of th e existing airport  lease
bounda ry to the BH P Billiton  mine
r a ilr oa d for  fu t u r e d evelop m en t .
Airfield access cou ld be available by
developin g a t axiway across the storm
water  dra inage channel a s  shown on
Exh ibit   5A.    This  la nd  ar ea  is  also
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planned to accommodate the AWOS and
reloca ted segmen ted circle and win d
cone, wh ich  must  be r eloca t ed for  the
development  of a  helipad.

With  the except ion  of the pu blic
t ermina l bu ildin g, T-hangars , and
a ir cra ft  wash  rack, most  st ructu ra l
improvemen ts a re a nt icipat ed t o be
developed privately, as h as  been  done
hist or ica lly in t he past  a t  Sa n  Manuel
Air por t .  The capita l impr ovemen t
program ident ifies th e in fras t ructure
improvements needed  a t  the a irpor t  t o
suppor t  development  and the federa l
and st a te fundin g assist ance a va ilable
to Pina l Coun ty to make th ose
improvemen ts.

The implementa t ion  of the Avia tion  and
T ransportat ion  S ecurity Act of 2001will
need to be closely monitored throughout
the implem en ta t ion  of th is Ma st er  P lan .
Th is law established the Tr anspor ta t ion
Secu r it y Admin ist ra t ion  (TSA) to
a dm inist er  t r a n spor t a t ion  secu r it y
na t iona lly. While th e focus of th e TSA
in 2002 a nd 2003 was commercia l
a ir line checked baggage and car ry-on
ba ggage screening, a  component  of the
TSA secur ity plan  will be genera l
aviat ion a irport s.  

As of t he May 2003, t here was no formal
ru lemaking for  genera l avia t ion  a irpor t
secur ity.  However, indu str y groups h ad
made a  ser ies  of recommenda t ions to
the TSA for  gener a l avia t ion  threa t
assessment  and secur ity standa rds for
gener a l aviat ion a irport s.  This Mas ter
P lan  ha s an t icipa ted tha t  grea ter
secur ity scru t iny will be placed on
gener a l avia t ion  a irpor t s in  the fu ture,
especially t h ose gen er a l avia t ion

a irpor t s ser ving a ir cra ft  grea t er  t han
12,500 poun ds.  The TSA ha s a lready
implemen ted secur ity pr ovisions  for  a ir
char ter  opera t ions with  a ir cra ft  over
12,500 poun ds. For San  Manuel Airpor t ,
the Master  P lan  secur ity enhancements
focus on  limit ing vehicle and pedest r ian
a ccess to the a pr on  a rea s a nd a ircr a ft
opera tiona l area s.

The segr ega t ion  of vehicle and a ircra ft
opera t iona l a reas  is  fur ther  support ed
by new F AA guidan ce esta blished in
J une 2002.  FAA AC  150/5210-20,
Ground Vehicle Operations on A irports,
sta tes: “The cont rol of vehicu la r  act ivity
on  the a ir side of an  a irpor t  is of the
highest  impor tance” .  The AC fur ther
sta tes: “An a irpor t  opera tor  sh ould lim it
vehicle opera t ions  on  the movement
a reas of the a irpor t  to on ly th ose
vehicles necessa ry t o suppor t  the
opera t iona l act ivity of t he a irpor t .”  The
recommended landside plan  for Sa n
Manuel Airport  has been  developed to
reduce the need for  vehicles to cross an
apron  or  t axiway a rea .  Specia l
a t t en t ion  has  been  given  to ensure
pu blic access routes t o the pu blic
t ermina l building a nd commercia l
gener a l avia t ion  facilities.  Commercia l
gener a l aviat ion facilities or fixed base
opera tor  (FBO) facilit ies a re foca l point s
for  u ser s wh o a re not  familia r  with
a ir cr a ft  op er a t ion s  (i.e. deliver y
vehicles, ch ar ter  passengers, etc..).

To provide a m ore secure environment
a t  the a irpor t , the exist ing ba rbed-wire
fencing ext en din g a round the a irpor t
boundary is planned t o be r epla ced with
six-foot  t a ll cha in  link fencing.  Veh icle
parking a reas and roadways would be
loca ted  out side  the  per imet er   fen cing.
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The in t erna l fencing p lan  is  shown on
the Termina l Area  Drawing included in
Appendix C.

The landside plan  provides for  the
development  of two large clea r-span
h a ngars a long the nor th  side of the
ma in  apron .  These han ga rs  a re
r eser ved for  com m er cia l gen er a l
avia t ion  opera tor s such  a s a ir cra ft
maintenance and r epa ir , flight  t ra in ing,
or  a ircraft  char ter .  These facilit ies a re
idea lly loca ted on t he pr im a ry apron
area  for ea se of access and easy
ident ifica t ion  for  t rans ien t  users.  The
main  a irport  roadwa y would extend to
the a  nea rby a u tomobile pa rking ar ea  to
serve th ese ha ngar s.

An  a ircra ft  wa sh  rack and public
t ermina l bu ilding a re des igna ted  for  a
area  a long the nor th  side of the main
apron  a rea .  The a ircra ft  wash  r ack
would provide an  a rea  for  a ircraft
cleaning and the pr oper  collect ion  of the
a ir cr a ft  cl ea n i n g  s ol ve n t s  a n d
contaminan ts rem oved from the a ir cra ft
hull du r ing cleaning. A pu blic ter mina l
bu ildin g will provide a reas for  a irpor t
administ ra t ion , commercial genera l
avia t ion  services, and for  t rans ien t
facilit ies such  as  res t rooms and fligh t
p lanning.

An above gr ound fuel fa rm with  storage
capacity for  both  J et -A and 100LL fuels
is also provided a long t he nor th  side of
the ma in  apron  a rea .  Loca t ing t he fuel
storage in  th is ar ea  a lso a llows for  the
poten t ia l for  self-service fueling.  This
a llows for  lower  cost s to pilot s and a fter
hour s fuelin g capa bilit y.

The landside plan  includes  expa ndin g
the apron  20 feet  nor th  to a llow for
proper  center line clear ance between t he
nor thern apron  t axilane and hanga r
and termina l building development  on
the nor th  side of t he apron .  A new
taxilane connect ion  a long the eas tern
port ion  of the main a pron is plann ed for
increased cir cula t ion  to the apron .

The development  of four  10-un it  T-
hangars is planned west of the t ermina l
bu ildin g and  main  apron .  These
facilit ies will be a ligned para llel with
the runway.  A 10-un it  T-hanga r  facility
was to be inst a lled in  J une 2003.  The
three addit iona l un it s will a llow for  the
rep lacement  of exis t ing hangar facilities
wh ich  must  be removed from the OFA
and pr imary su r face , a s well as pr ovide
for  long ter m projected needs.  The
exist ing t ermina l ar ea  is gra ded
s u fficien t ly t o pr ovide for  t h e
development  of two 10-unit  hangars
without  addit iona l fill.  P r ior  to
developin g the two western-most  T-
ha ngar s, addit iona l fill and gr adin g is
needed.  As much  a s 28,000 cubic yards
of fill will be needed for  t he
development  of th ese two T-ha ngar s.
Air cra ft  t iedown posit ions a re planned
sout h of th e T-ha ngar s.

I n di vi d u a l  cl e a r  s pa n  h a n ga r
development  is planned east  of th e
main a pron  a rea .  This a rea  is plan ned
for   n ine 3,600 squa re-foot  hangars
would  be ser ved by  dedica t ed
au tomobile parking and  access.  The
hangars would fa ce n ort h . Th is design
a llows these hangars to be developed on
lower  t e r r a in  a nd  r edu ce f i ll
requirem ent s.
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A helipad is planned  for  the a rea
cur ren t ly occupied by th e segmen ted
circle and ligh ted wind cone, wh ich
would be reloca ted south  of Runway 11-
29.  This helipad would be ava ilable for
use a nd would be properly mark ed an d
light ed.  The helipad would segrega te
helicopter  and fixed wing a ir cra ft
opera t ions.  This h elipad would a lso be
used by U.S. Forest Service helicopters
on fire suppression m issions.  The U.S.
Forest Service cur ren t ly reta ins  fire
reta rdant a t  the a irpor t  for  th is
pu rpose.

N OIS E EXP OS UR E 
AN ALYS IS

Air cra ft  sound emissions a re often  the
most  not iceable environm enta l effect  an
a irpor t  will p roduce on  the surrounding
community.  I f the sound is sufficien t ly
loud or  frequ en t  in  occurrence it  may
int erfere with  various a ct ivit ies or
otherwise be considered object ionable.

To determine the noise rela ted impact s
t ha t  the proposed development  could
have on  the environment  sur rounding
San Ma nu el Airport , noise exposur e
pa t t erns were ana lyzed  for  both  exis t ing
a irpor t  act ivity condit ions and projected
long t erm act ivity con dit ions.

The basic meth odology employed to
define a ircra ft  noise levels involves the
use of a  ma themat ica l model for  a ir cra ft
noise pr edicat ion . The Yea r ly Day-
Night  Avera ge Sound Level (DNL) is
used in  th is  study to assess a ircraft
noise.  DNL is t he met r ic curren t ly
accepted by the FAA, Environmen ta l
P r ot ect ion  Age n cy (E P A), a n d

Depar tment  of Housing and Urban
Development  (HUD) as an  appropr ia te
measure of cumulat ive noise exposu re.
These three federa l agencies have each
iden t ified t he 65 DNL noise contour  as
t h e t h r eshold of in com pa t ibilit y,
meaning tha t  noise levels below 65
DNL are considered compa t ible wit h
under lying land u ses .  Most  federa lly
funded a irpor t  noise studies use DNL as
the pr imary met r ic for evalua ting noise.

DNL is defined a s t he average A-
weighted soun d level as mea sur ed in
decibels (dB), during a 24-hour  period.
A 10 dB pena lty applies to noise event s
occurr ing a t  n ight  (10:00 p.m. to 7:00
a .m .).  DNL is a  summat ion  met r ic
wh ich  a llows object ive ana lysis and can
descr ibe n oise exp os u re com p r e-
hensively over  a  la rge a rea .  The 65
DNL con tour  has been  est ablished a s
t h e t h r esh old of in com pa t ibilit y,
meaning tha t  noise levels below 65
DNL are considered compat ible with
un derlying lan d uses.

S ince noise decreases a t  a  constan t  r a te
in  a ll direct ions from a  source, points of
equa l DNL noise levels a re rout inely
indicated by means  of a  contour  line.
The var ious contour  lines a re then
su per imposed on  a  map of the a irpor t
and it s environs.  I t  is impor tan t  t o
recognize tha t  a  line drawn on  a  map
does not imply th at  a pa rt icula r n oise
condit ion  exist s on  one side of t he line
and not  on  the other .  DNL ca lcu la t ions
do not  pr ecisely define noise impa cts.
Nevert heless, DNL cont our s can  be
used to: (1) h igh ligh t  exist ing or
poten t ia l incompat ibilit ies between  and
airpor t         and        any       surrounding



5-9

developm en t ; (2) a ss ess  r ela t ive
exposure levels; (3) assist  in  the
pr epa ra t ion  of a irpor t  environs land  use
plans; and (4) pr ovide gu ida nce in  the
development  of land use cont rol devices,
such  as zon ing or dinances, subdivision
regulat ions a nd bu ilding codes.

The noise contours for  Sa n  Manuel
Air por t  have been developed from the
In tegra ted Noise Model (INM), Version
6.1.  The INM was developed by t he
Transpor ta t ion  Syst ems Cen ter  of the
U.S. Depar tment  of Transpor ta t ion  a t
Cambridge, Massachuset t s, and has
been specified by t he FAA as one of the
two models acceptable for  federa lly
funded noise ana lysis.

The INM is  a  computer  model which
accounts for  each  a ircraft  a long fligh t
tra cks du r ing a n  avera ge 24-hour
per iod.  These flight  t racks a re coupled
with  separa te t ables conta ined in  the
da ta  base of the INM which  relat e to
noise, distances, a nd engine thrust  for
each  make and m odel of a ircra ft  type
selected.

Computer  input  files for  the noise
an alysis assumed implemen ta t ion of the
proposed a irfield plan .  The inpu t  files
con ta in  opera t iona l da ta , runway
ut iliza t ion , a ircra ft  fligh t  t racks, and
fleet mix as  projected  in  the plan .  The
opera t iona l da ta  and a ircra ft  fleet  mix
are summar ized  in  Table  5B .  

T A B L E  5 B

A i r c r a f t  O p e r a t i o n a l  S u m m a r y

T y p e  o f O p e ra t io n P e r c e n ta g e  o f An n u a l O p e ra t i o n s

S in gle-E n gin e P is t on

M u lt i-E n g in e  P is t on

T u r bop r op

Bu siness  J e t

H elicop t er

91%

5%

2%

1%

1%

The a ircra ft  noise contours gener a ted
us ing the a foremen t ioned da ta  for Sa n
Manuel Air port  a re depicted  on  Exh ibit
5B , Ex is tin g N oi se  Expo su re  and
Exh ibit  5C, Long  Term Noise
Expo su re .  As shown on both  exhibits,
the 65 DNL noise cont our  is expected to
remain  en t irely with in  the exist ing
a irpor t  proper ty line when  consider ing
both  exist ing and forecast  act ivity a t
the a irpor t  and do not  impact  any
incompa t ible development .

ENVIRO N MEN TAL 

EVAL U AT IO N

The pr otection and preserva t ion  of the
loca l en vir on m en t  a r e es sen t ia l
concerns in  the mas ter  planning
process.  Now tha t  a  program for  the
use and developm ent  of Sa n  Manuel
Air por t  has been  fina lized, it  is
necessary to review environmenta l
issues to ensu re tha t  t he program can
be implement ed in compliance with
applicable environm ent al regulat ions,
sta nda rds, an d guidelines.
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Exhibit 5B
EXISTING (2003) AIRCRAFT NOISE EXPOSURE
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Exhibit 5C
2020 AIRCRAFT NOISE EXPOSURE
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Once the a irpor t  begin s r eceiving
federa l funding, improvemen ts planned
for  San Ma nu el Airport , as depicted on
the Airport  La yout  P lan  (ALP ), will
require complia nce wit h  the N ational
En vironm ental Policy ACT  (N EPA) of
1969, a s a men ded.  Many of the
improvements will be categorically
excluded and will not  require fur ther
NEPA documenta t ion ; however, some
improvemen ts may requ ire fur ther
NEPA ana lysis and documen ta t ion.  As
deta iled in  FAA Order 5050.4A, Airport
En vironm ental Handbook , compliance
with  NEPA is gen era lly sa t isfied wit h
the preparat ion  of an  Environmen ta l
Assessment  (EA).  In  cases wh ere a
ca t egor ica l  excl u s ion  is  issu ed,
environmen ta l issues such a s wetlands,
threa tened or en da nger ed species , and
cu ltu ra l resources are fu r ther  eva lua ted
dur ing the federa l, st a te, and/or  loca l
permitting processes.

Th is sect ion  is in ten ded t o supply a
pr eliminary review of environmenta l
issues tha t  would need to be a na lyzed in
more deta il with in  the NEPA or  the
permit t ing pr ocess .  Consequen t ly, th is

an alysis d oes n ot  addr ess mit iga t ion  or
the r esolut ion  of environmen ta l issues.
The following pa ges consider  the
environmenta l resour ces as out lined in
FAA Order 5050.4A .

Th is environmenta l eva lua t ion has been
prepa red usin g FAA Order 1050.1D,
Policies and  Procedures for Considering
En vironm ental Im pacts, and FAA Order
5 05 0.4 A , A i rpor t  En v i ronm en ta l
Handbook  a s guidelines.  Severa l
factors a re cons idered  in  a  forma l
environmen ta l documen t , such  a s an
EA or  an  EIS, which  a re not  included in
an environmen tal evaluat ion.  These
factors include det a ils  regard ing the
project  loca t ion , h istor ica l perspect ive,
exist ing condit ions  a t  the a irpor t , and
the pur pose an d need for  the project .
Th is in format ion  is a va ilable wit h in  the
Mast er  P lan  documen t .  A forma l
environmen ta l document  a lso includes
t h e resolut ion of i ssues /im pa ct s
ident ified as s ignificant  during the
environmen ta l p rocess.  Each  of the
specific impact s ca tegories  ou t lined in
FAA Order  5050.4A ar e a ddressed in
Table  5C. 



5-11

TABLE 5C
R e vi e w  o f E nv iro n m e n ta l R e so u rc e s
P ropose d Fac i l i ty Imp rove me nts

Environme nta l Resource R e so u rc e s  P o te n ti ally  Affe c te d

Noise .  The Year ly Da y-Nigh t  Aver age
Sound Level (DN L) is u sed in  th is s tudy t o
assess a ircra ft n oise.  DNL is t he m et r ic
cur ren t ly accepted by t he Federa l Avia t ion
Admin is t ra t ion  (FAA), Environmenta l
Protect ion  Agency (EPA), an d Depa r tment
of Housing and Urban Development  (HUD)
as a n  appropr ia te m ea su re of cum ula t ive
noise exposu re.  These t h ree feder a l
agencies ha ve each  ident ified th e 65 DNL
noise cont our  as t he th reshold of
incompa t ibilit y.   

• As depict ed previously on Ex h ibit  5B
an d Ex h ibit  5C, th e 65 DNL noise
con tour  r ema ins en t ir ely on  a irpor t
proper ty.  No noise sensit ive in st it u t ion s
or developm en t  a re impa cted by n oise in
excess of 65 DNL. 

Compat ib le  Land Use .  FAR Par t  150
recommen ds  guidelines for  pla nning land
use compat ibilit y wit h in  va r iou s levels  of
a ir cra ft  noise exposure.  In  addit ion ,
Ad visory Circu lar 150/ 5200-33 ident ifies
la nd uses tha t  a re in compat ible wit h  sa fe
a irpor t  opera t ions becau se of their
pr open sity for  a t t r act ing birds or other
wildlife, wh ich in  tu rn  resu lt s in  an
increased  r isk of a ircra ft  s t r ikes  and
dam age.  Finally, FA. Pa rt  77 regulat es the
heigh t  of st ructures wit h in  the vicin it y of
the a irpor t .

• As out lined wit h in  the Ca pit ol
Improvement  Progr am, t he residence
loca ted on the east  end of the pr oposed 
pa ra llel t axiway will be pur chased. The
pu rcha se will en su re complia nce with
the compa t ible la nd u se guidelines .  

• The proposed a irpor t  impr ovem en ts will
not r esult in  n oise impa cts on n oise
sen sit ive developm ent , as n o noise-
sen sit ive developm ent  is con ta ined
wit h in  the 65 DNL contour . 

• The proposed im provements will n ot
pr ovide wildlife a t t r actan t s.  While th ere
are exist in g obst ruct ion s to the FAR
Par t  77 su r faces, th e pr oposed
development  progr am does not  produce
an y new obstru ctions.
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TABLE 5C (Cont inued)
R e vi e w  o f E nv iro n m e n ta l R e so u rc e s
P ropose d Fac i l i ty Imp rove me nts

Environme nta l Resource R e so u rc e s  P o te n ti ally  Affe c te d

Socia l  Imp acts .  These impa ct s a re oft en
associat ed with  the reloca t ion  of residen t s
or bu sin esses or  oth er  community
disru ptions.

• The pr oposed pr oject s will involve the
need  to acquire one residence which is
cu r ren t ly loca t ed  on  a irpor t  proper ty.

• Complian ce with  the Un iform  R elocation
Assistance and  R eal Property Acquisition
Policies Act of 1970 (URARPAPA) will be
requ ired  for  the purchase of the
pr oper ty.  FAA Order  5050.4A pr ovides
tha t  where the reloca t ion  or  purchase of
a  residence, bus iness, or  far mland is
in volved, t he provision s of URARPAPA
mu st be met.  The Act r equires th at
lan downer s, whose pr oper ty is t o be
acquired , be compen sa ted fair  market
va lue for  their  pr oper ty.

• The pr oposed developm ent  and
associa ted residence acqu isit ion , with
mitigat ion, are not an ticipat ed to divide
or  dis rup t an  es t ablished  community,
int er fere with  order ly planned
developm ent , or  crea te a  sh or t -t erm,
appr eciable change in  employmen t .

In du ce d Soc ioe con om ic  Im pacts . 
These impacts a ddress th ose seconda ry
impact s t o su r rounding communities
resu ltin g from the pr oposed developm ent ,
in clu din g sh ift s in  pa t t erns of popula t ion
growth , pu blic ser vice dem ands , and
cha nges in  busin ess a nd economic activit y
to the ext en t  in flu enced by t he a ir por t
developm ent .

• Sign ifican t  sh ift s in  pa t t erns of
popula t ion  movement  or  gr owth , or
public service demands are not
an t icipa ted a s a  resu lt of the pr oposed
development .  It  could be expected,
however, t ha t  the pr oposed developm ent
would poten t ia lly indu ce posit ive
socioeconomic impact s for  the
community over a  per iod of year s.  The
airport , with  expan ded facilities and
services, would  be expected to a t t r act
additiona l users.  It  is also expected to
encour age tour ism, indu str y, an d tr ade
and  to enhance the fu tu re growth  and
expa nsion of the community’s economic
base.  F u ture socioeconomic impact s
resu ltin g from the pr oposed developm ent
would be pr imar ily posit ive in  na ture. 
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TABLE 5C (Cont inued)
R e vi e w  o f E nv iro n m e n ta l R e so u rc e s
P ropose d Fac i l i ty Imp rove me nts

Environme nta l Resource R e so u rc e s  P o te n ti ally  Affe c te d

Air Qua lity .  The US  Environmenta l
Protection Agency (EP A) has a dopt ed a ir
qu a lity st anda rds  tha t  specify the
maximum per missible short -t erm and
long-term concen t ra t ions  of va r ious  a ir
con taminan t s.  The Na t iona l Ambien t  Air
Quality Standards (NAAQS) consis t  of
pr imary and seconda ry st anda rds  for  six
cr it er ia  pollu tan t s which  in clu de: Ozon e
(O3), Carbon Monoxide (CO), Su lfu r
Dioxide (SO2), Nit rogen  Oxide (NO),
Par t icula te m at ter  (PM10), and Lea d (Pb). 
Var iou s levels  of review apply wit h in  both
NEPA and permit t in g r equir ements.  F or
example, an  a ir  qua lity ana lysis  is
typica lly r equir ed dur in g t he prepara t ion
of a  NEPA documen t  if enplanemen t  levels
exceed 3.2 million  enplanements or gener a l
avia t ion opera t ions  exceed 180,000.    

• Sa n  Ma nuel Airport  is loca ted in   Pina l
County which  is  in  a  non-a t t a inment
ar ea for SO 2 (la rgely due to the min in g of
copper  nea rby).  Ther efore, fur ther  a ir
qu a lity ana lysis  is r equ ired to det er mine
pr oject  impa cts  on a ir  qu a lity.

• Air qu a lity impa ct s a re an t icipa ted t o be
less t han  significan t  as it  is expected
tha t  emissions will increa se at  a de
min im us  amount  as  a  resu lt  of the
proposed impr ovement s.

Water Quality .  Water  qua lity concerns
associated with  airport  expan sion m ost
often  rela te t o domest ic sewa ge disposa l,
in creased sur face runoff and soil erosion ,
and t he stora ge and h andlin g of fuel,
pet roleum, solven t s, et c. 

• The a irpor t  will need  to obt a in  and
comply with  an  Na t iona l Pollu t ion
Discha rge Elimina tion System (NPDE S)
opera t ions permit .

• With  regar d t o const ruct ion  act ivities,
the a ir por t  and a ll applicable cont ractors
will need  to comply with  the
requ irements  and p rocedures  of the
cons t ruct ion  rela ted  NPDES Genera l
Permit , inclu din g t he prepara t ion  of a
N otice of In ten t and  a  S torm water
Pollution Prevention Plan , pr ior  to the
in it ia t ion  of p roduct  const ruct ion
activit ies . 

Sect ion  4(f) Lands .  These include
publicly owned lan d from a  public par k,
recreat ion  ar ea, or  wildlife an d wa terfowl
refuge of na t ion a l, st a te, or  loca l
sign ifican ce, or  any land from a  h ist oric
sit e of na t iona l, st a te, or  loca l sign ificance.

• No impa ct s a n t icipa ted.  The pr oposed
development  will n ot  requir e the use of
Section 4(f) lan ds.
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TABLE 5C (Cont inued)
R e vi e w  o f E nv iro n m e n ta l R e so u rc e s
P ropose d Fac i l i ty Imp rove me nts

Environme nta l Resource R e so u rc e s  P o te n ti ally  Affe c te d

His tor ica l and Cul tura l Resources • No im pact s an t icipa ted as the Nat ion a l
Register  of Hist oric Places does not lis t
any sit es  in  the a rea  of the a irpor t . 
Fu r ther  coordina t ion  with  the Sta t e
Hist oric Preser vat ion  Office (SH PO) is
requir ed for  a  fin a l determin a t ion  of
impacts.

Th re a te n e d  or E nd an g e re d  Sp e ci e s
a n d B io lo gi ca l R e so u rc e s

• A literat ur e review of th reat ened and
endangered species in  Pin a l County
indica t ed  tha t  t he ma jor ity of p rot ect ed
species a re found in  r ipa r ian  habit a t s
wh ich a re n ot foun d on  a irpor t  pr oper ty. 
To protected species, t he Arizona
Hedgehog Cactus and the Lessor  Long
Nosed Ba t , inhabits  deser t  scru b areas
which  can  be found  sur rounding the
a irpor t .

• Fur ther  coordina t ion  with  the Un ited
Sta tes Fish a nd Wildlife Service, an d a
poten t ia l biological eva lua t ion , is
requ ired for  a  fina l deter mina t ion.  

Waters  of the  U.S . Inc luding  Wet lands • As  a  resu lt  of the extens ion  of the
Runway 11 end, a  wet la nd delinea t ion
will need  to be conducted t o det er mine
the impact  to the wash  loca ted  a t  the
west er n  en d of Runwa y 11-29. 

F lo od pla in s • No impa ct s a n t icipa ted.  Pr oposed
a irpor t  improvemen ts a re not  conta ined
wit h in  a  design a ted 100-year  floodpla in . 

Coasta l Zone  Managem ent  P rogram
an d Coa sta l Ba rrie rs

• No impa ct s.  The a irpor t  is not n ear  any
coast a l zones.

Wild a n d S ce n ic R ive rs • No impa ct s. The a irpor t  is not n ear  any
designa ted wild an d scenic rivers.

F arm la n d • No impa ct s.  The proposed developm ent
will not a ffect  pr ime or u n ique far mland.
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TABLE 5C (Cont inued)
R e vi e w  o f E nv iro n m e n ta l R e so u rc e s
P ropose d Fac i l i ty Imp rove me nts

Environme nta l Resource R e so u rc e s  P o te n ti ally  Affe c te d

E n e rg y S u pp ly  an d  Na tu ra l R e so u rc e s • The proposed a lter na t ive will r esu lt  in  a
less-t han  sign ifican t  impa ct t o ener gy
supply and na tura l r esources.  Impact s
ar e a result of increased operat ions a nd
upgraded facilities.

Li gh t E m is si on s • The proposed a lter na t ive will r esu lt  in  a
less-t han  sign ifican t  impa ct t o ener gy
supply and na tura l r esources.  Impact s
ar e a result of increased operat ions a nd
upgraded facilities.

Solid Waste • As  a  resu lt  of increased  opera t ions  a t  the
a irpor t , solid wa st e will s light ly
increase.  These impa cts a re expected to
be less-than  sign ifican t .

S T AT E O F AR IZO N A 
R EVISED  S TAT UT ES

In  1999, th e St a te of Ar izona  enacted
l e gi s l a t i on  w h i ch  g i v e s  l o ca l
communit ies the ability to esta blish
public airport disclosur e ma ps.  These
maps a re in t ended to assist  proper ty
owners in  iden t ifying whether  their
home would be loca ted in  an  a rea  tha t
is su bject  to a ircraft  noise and
overfligh t .  The pu blic disclosu re map is
recorded with  the County recorder  and
maint a ined for viewing upon dem and a t
the st a te rea l esta te depa r tment .  The
st a tue is summarized below.

Arizona  Revis e d  Sta tu te  28-8486
P u b li c Ai r p or t  D isc losu r e

A. The s ta te rea l es ta te depar tment
sha ll have and make ava ilable to

the public on  request  a  map
showing the exter ior  bounda r ies
of ea ch  ter r itory in  the vicin ity of
a  public a irpor t .  The map sha ll
clea r ly set  for th  the bounda r ies
on  a  st reet  map.  The rea l esta te
depar tment  sh a ll work  closely
with  each  public a irpor t  and
affected loca l govern ment  a s
necessary to crea te a  map tha t is
visu a lly usefu l in  determin ing
whether  pr oper ty is loca ted in  or
out side of a  ter r itory in  the
vicin ity of a  public a irpor t .

B. Each  pu blic air port  sh a ll r ecord
the map prepared pursuan t  to
Su bsect ion  A in t he office of the
county recorder  in  each  coun ty
tha t conta ins  proper ty in  a
ter r itory in  the vicin ity of t he
pu blic a irpor t .  The r ecorded map
sha ll    be    sufficien t    to   not ify
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owners and  poten t ia l purchasers
of propert y tha t  the pr oper ty is
loca ted in or out side of a  ter r itory
in  the vicin ity of a  public a irpor t .

For  the purposes  of th is  sect ion :

A. Public a irpor t” means an  a irpor t
tha t is owned by a  politica l
subdivision  of th is s ta te or t ha t  is
otherwise open  to the public.

B. “Ter r itory in  the vicin ity of a
public a irpor t” means proper ty
tha t is with in  the t ra ffic pa t tern
a ir space a s defined by th e federa l
a via t ion  a dmin ist r a t ion  a nd
i n c l u d e s  p r o p e r t y  t h a t
experiences a  da y-n igh t  average
sound level as follows: In
count ies with  a  popula t ion  of
more than five hundred  thousand
persons, of sixt y decibels or
h igher  a t  a irpor t s  where such  an
average sound level has been
ident ified in  either  the Air por t
Mast er  P lan  for  the twenty yea r
p lanning per iod  or  in  a  noise
study prepared  in  accordance
with  Air por t  Noise Compat ibility
Planning.  14 code of Federa l
Regu la t ions Pa rt  150.  In
count ies with  a  popula t ion  of
more than  five hundred  thousand
persons or less , sixt y-five decibels
or  h igher  a t  a irpor t s  where such
an average sound level has been
ident ified in th e Airport  Mast er
P la n  for  t he twent y yea r
plan ning period.

F a cilit y p la n n ing sh ou ld in clu de
es tablish ing  an   pu blic  disclosu re  map

for  San  Manuel Airport . Since the 65
DNL noise cont our  rem ains on  a irpor t
pr oper ty, it  is cr it ica l tha t  the disclosur e
map include th e ar eas encompass ing
the a ir cra ft  t ra ffic pa t ters a s st ipulat ed
by the st a tu te.  To be compa t ible wit h
FAR Par t  77 h eigh t  and h azard zoning,
it  is recommended t ha t  the public
disclosur e map for  San Manuel Air por t
consist  of the FAR Par t  77 hor izon ta l
su r face a s depict  ed on  Ex  h  ib  it  5D.  As
shown on  the exh ibit , t h is su r face
extends for  10,200 feet  off each  runway
end.  At  th is  dis tance, the pu blic
disclosu re map would en compa ss a ll
a ir cra ft  t r a ffic pa t t erns to each  runway
end.

S U MMAR Y

The Mast er  P lan  for  Sa n  Manuel
Air por t  ha s  been developed in
coopera t ion  with  the planning a dvisory
committ ee, in terested cit izens, a nd
P ina l Coun ty.  It is designed to assist
the County in  making decis ions rela t ive
to the fut ur e use of San Ma nu el Airport
a s it  is m a int a ined t o meet  the a ir
t ransport a t ion n eeds for  the County.

F lexibility will be a  key t o t he pla n
s ince act ivity may not occur  exa ct ly as
forecast . The Mast er  P lan  provides
P ina l County with  opt ions to pursue in
market ing t he asset s of the a irport  for
community development . Following the
gener a l recommendat ions  of the p lan ,
the a irpor t  can  ma in ta in  it ’s via bility
a n d  con t in u e  t o p r ov id e  a i r
t ranspor ta t ion  services to the region .
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Exhibit 5D
RECOMMENDED AIRPORT DISCLOSURE MAP
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Chapter Six

The analyses conducted in the previous
chapters evaluated airport development
needs based upon safety, security,
potential aviation activity, and
operational efficiency. However, one of
the more important elements of the
Master Planning process is the
application of basic economic, financial,
and management rationale to each
development item so that the feasibility
of implementation can be assured. The
purpose of this chapter is to identify
capital needs at San Manuel Airport 
and identify when these should be
implemented according to need,
function, and demand.

The presentation of the financial plan
and its feasibility has been organized
into two sections. First, the airport’s
capital needs are presented in narrative
and graphic form. Secondly, funding 

sources on the federal and local levels
are identified and discussed.

DEMAND-BASED PLAN

The Master Plan for San Manuel 
Airport has been developed according to
a demand-based schedule. Demand-
based planning refers to the intention to
develop planning guidelines for the
airport based upon airport activity
levels, instead of guidelines based on
points in time. By doing so, the levels of
activity derived from the demand
forecasts can be related to the actual
capital investments needed to safely 
and efficiently accommodate the level of
demand being experienced at the
airport. More specifically, the intention
of this Master Plan is that the facility
improvements  needed to serve new
levels of demand should only be
implemented when the levels of demand

Capital Improvement
Program

6-1
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experienced a t  the a irport  just ify their
implementa t ion .

For  exam ple, the aviat ion  demand
forecast s projected tha t  based a ir cra ft
could be expected to grow through the
year  2020.  This forecast  was su pport ed
by the loca l community’s gr owing
economy, popula t ion, households, and
h istor ica l t rends showing growing based
aircraft levels.

The foreca st s n oted, however , tha t
fu ture based a ircra ft  levels will be
dependent  upon a  number  of economic
factors.  These factors could slow or
a ccelera t e based a ircra ft  levels
differen t ly than  projected  in  the
avia t ion  demand forecas ts.  S ince
changes in  these factors cannot  be
rea list ica lly pr edicted for  the en t ire
forecast  per iod, it  is difficu lt  to predict ,
with  the level of accu r a cy needed to
ju st ify a  capit a l investmen t , exact ly
when an  impr ovemen t  will be needed to
sa t isfy demand level.

For  these reasons, th e Sa n  Manuel
Air por t  Mast er  P lan  has been  developed
as a  dem a nd-based plan .  The Mast er
P lan  projects va r ious act ivity levels for
shor t , int ermediate, an d long ter m
planning hor izon s.  When  act ivity levels
begin  to reach or  exceed the level of one
of the plann ing horizons, th e Mast er
P lan  su ggest s planning begin  to
consider  the n ext  pla nning horizon level
of demand. This provides a  level of
flexibility in  the Master  P lan  as  the
d e v e l op m e n t  p r ogr a m  ca n  b e
accelera ted or  slowed to meet  demand.
Th is can  extend the t ime between
Mast er P lan  upda tes.

A demand-based  Master  P lan  does  not
specifica lly requ ire implementa t ion  of
a n y  o f  t h e  d e m a n d - b a s e d
improvemen ts.  Instead, it  is envisioned
tha t implementa t ion  of any Mast er
P lan  improvemen t  would be exam ined
aga inst  dem a n d leve ls pr ior  t o
implementa t ion .  In  many ways, th is
Mast er  P lan  is simila r  to a  community’s
gener a l plan .  The Mast er  P lan
est ablishes a  p lan  for  the use of the
a ir por t  fa cilit ies con sis t en t  wit h
poten t ia l avia t ion  needs and the capita l
needs required t o support  tha t  use.
However , individu a l pr oject s in  the pla n
are not  implemen ted u nt il the need is
demonst ra ted and t he pr oject  is
approved by P ina l County.

CAP ITAL N EEDS  AN D

CO S T  S U MMAR IES

Once the specific needs for t he a irport
have been esta blished, t he next  st ep is
to det ermine a  rea list ic schedule and
cost s for im plemen t ing each project . The
capit a l needs presented in  th is chapter
out line th e costs a nd t iming for
implementa t ion . The progra m out lined
on the followin g pa ges ha s been
eva lua ted from a  va r iety of perspect ives
and represents  the cu lmina t ion  of a
compara t ive ana lysis of basic budget
fa ct or s ,  dem a n d ,  a n d  p r ior i t y
assignmen ts.

The recomm ended impr ovemen ts a re
grouped in to three p lann ing horizons:
shor t , int ermediate, an d long ter m.
Each  year , P ina l County will need to re-
examine the pr ior it ies for  fundin g    in
the     shor t -t erm    per iod,    a dding    or
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removing project s on  the capit a l
pr ogramming         lis t s.       Table   6A

summarizes the key act ivity milestones
for  each  p lanning hor izon .

T A B L E  6 A

P la n n in g  H o riz o n  Ac t iv i ty  Le v e ls

S a n  M a n u e l  A i r p o r t

2 0 0 1

S h o r t

 T e r m

I n t e r m e d i a t e

T e r m

L o n g

T e r m

B a sed  Air cr a ft 18 31 40 55

An n u a l O per a t ion s 8 ,800 10 ,400 18 ,500 22 ,800

While some projects will be demand-
based, others will be dicta ted by design
sta nda rds, sa fety, or  rehabilit a t ion
needs.  In  pu t t ing together  a  list ing of
projects, an a t tempt  has been  made to
include ant icipa ted rehabilita t ion n eeds
through the p lanning per iod and capit a l
rep lacement  needs.  However , it  is
difficu lt  to project  with  cer ta in ty the
scope of such  project s when looking 10
or  more years  in to the fu ture.

Exh ibit 6A summarizes capita l needs
for  San Ma nu el Airpor t  th rough the
planning period of th is Ma st er  P la n .  An
est imate has been included with  each
project  of federa l and sta t e funding
eligibility, alt hough th is none of th ese
amounts a re gua ran teed.  Federa l
fundin g will not  be a va ilable u nt il the
a irpor t  is in cluded in  the N ational Plan
of Integrated A irports (NPIAS).  As will
be d iscussed  in  grea t er  det a il la ter  in
th is chapter , t he pr imary advan tage of
being included in t he NP IAS is the
ava ilability of more discre t ionary
dolla rs than  curren t ly ava ilable by t he
Arizona Department  of Transpor ta t ion  -
Aeronau t ics Division (ADOT) grants.
The ADOT program only has severa l
million  dollar s a vailable each year ,
wherea s, the federa l program has had

more than $3.0 billion  dollars a va ilable
annua lly to a irport s na t ionwide over
the past  four  year s.  Addit iona lly, most
genera l avia t ion  a irpor t s qua lify for  an
annua l en t it lement  of $150,000 to be
used for federa lly eligible projects.

In dividu a l pr oject  cost  est ima t es
account  for  engineer ing and  other
cont ingencies tha t  may be exper ienced
during implementa t ion  of the project
and a re in  curren t  (2003) dolla rs.   Due
to the conceptua l na ture of a  Mast er
P la n , imp lemen t a t ion  of ca pit a l
improvemen t  project s should  occur  only
after  fur ther  refinement  of their  design
a nd cos ts th rough engineer ing and/or
a rch it ectu ra l ana lyses.  Capit a l costs in
th is chapter  should be viewed only a s
est ima tes subject  to fur ther  refinement
during design. Nevert heless, th ese
estimates a re cons idered  sufficien t  for
per forming the feasibilit y ana lyses  in
th is  chapter .

SHORT TERM
CAP ITAL NEEDS

The shor t  t erm p lanning hor izon  is the
only plan ning horizon corr ela ted to
t ime.     This   is   because   development
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within  th is init ial per iod is concent ra ted
on the m ost   imm edia te needs of the
a ir field a nd landside ar eas.  Therefore,
the progra m is presen ted year -by-year
to assist  in  capit a l pla nning not  on ly
loca lly, bu t  a t  the st a t e and federa l
levels.  Shor t  term  capita l needs
presen ted on  Ex h ib it  6A a re est ima ted
a t  $2.8 million .

A focus  of the shor t  t erm p lanning
hor izon  is developing the u t ility
infras t ructure a t  the a irport .  This
includes insta lling elect r ica l, water , and
communica t ion  ser vices in  2004.  All
u t ilit ies would be extended to the nor th
of the runway to suppor t  exis t ing
facilit ies in  th is  a rea  and  ongoing
hangar  development .

Once th e ut ilities ha ve been inst a lled,
the inst a lla t ion  of a ll a ir field ligh t ing
a ids is an t icipa ted.  This in cludes a
rota t ing bea con, mediu m in tensit y
runway edge light ing (MIRL), mediu m
intensit y taxiway edge light ing (MITL),
and precision  approach  pa th  indica tors
(PAPIs) a nd runway end iden t ifier
ligh ts (REILs) to each  runway end .  The
PAPIs  will a ssist  pilots  in  det ermining
the cor rect  descent  pa th  to each  runway
end.  The REILs will a ssist  pilots  in
loca t ing the runway threshold  a t  n ight
an d dur ing poor visibility conditions.

The pa ra llel t axiway is planned to
pa ved and  widened  in  t he shor t  t erm
planning hor izon .  This  includes  the
const ruct ion  of an  a ddit iona l exit
t axiway a t  approxima tely midfield.

The short  term plan ning horizon a lso
inclu des t h e in st a lla t ion  of t h e
au tomated weather  observat ion  system

(AWOS).  The AWOS will provide
au tomated weather  observa t ion  and
report ing a t  the a irpor t .  

A secur ity measure is the ins ta lla t ion  of
cha in  link fencing a round t he exist ing
and u lt imate proper ty lines  and around
the main a pron  a rea  to secure the
a ir cra ft  opera t iona l a rea s.  Th is is
int en ded  t o det er  u n a u t h or ized
pedest r ian  and  vehicle access to the
aircraft opera tiona l area s.

Lan dside developm en t  included in  the
shor t  t erm p lanning hor izon  includes
developing pa ved ta xilanes to the T-
hangars inst a lled in J une 2003 and
paving the a irpor t  en t rance road.
Cur ren t ly, th is  road  is  unpaved  from
the new en t rance with  Redington Road.
The su rface is only chip sea led.

F ina lly, the shor t  t erm p lanning
hor izon  inclu des the acquisit ion  of the
exist ing 156 acre a irpor t  s ite from BHP
Billiton , a cquis it ion  of 45 acres  of land
sou th of the a irpor t  from BHP Billiton
for  long term facility developm en t , and
acquisit ion  of approximately 21.5 acres
of land  from the Ar izona  Sta te Land
Tru st  to provide for  the fu tu re runway
ext ension .

INTERMEDIATE TERM 
AND LONG TERM
CAP ITAL NEEDS

Development  with in  the in termedia te
term planning hor izon  is complet ely
focused on  improving lan dside facilit ies
for  both  t ransient  and loca lly-based
a ircra ft .  This includes developin g a
pu blic  t ermina l  bu ildin g, aircraft wa sh



Total Federally ADOT Local
Cost Eligible Eligible Share

Install Electrical, Water, and Communication Utility Services 350,000$         318,710$         15,645$        15,645$        
Construct T-Hangar Access Taxilanes 60,000             54,636             2,682            2,682            
Subtotal 2004 410,000$         373,346$         18,327$        18,327$        

Construct Parallel Taxiway/Exit Taxiway 457,000           416,144$         20,428$        20,428$        

Install MIRL & MITL 250,000$         227,650$         11,175$        11,175$        
Install PAPIs and REILs to Each Runway End 173,000           157,534           7,733            7,733            
Install Rotating Beacon 50,000             45,530             2,235            2,235            
Subtotal 2006 473,000$         430,714$         21,143$        21,143$        

Install Automated Weather Observation System (AWOS) 200,000$         182,120$         8,940$          8,940$          

Pave Access Road 225,000$         204,885$         10,058$        10,058$        
Install Security Fencing - & Automated Security Gate 295,000           268,627           13,187          13,187          
Subtotal 2009 520,000$         473,512$         23,244$        23,244$        

Acquire 21.5 Acres of State Trust Land and Airport Site from BHP 800,000$         728,480$         35,760$        35,760$        
Subtotal 2009 800,000$         728,480$         35,760$        35,760$        
Subtotal Short Term Planning Horizon 2,860,000$      2,604,316$      127,842$      127,842$      

Install Sanitary Sewer System 75,000$           68,295$           3,353$          3,353$          
Construct Public Terminal Building 200,000           -                  180,000        20,000          
Construct Terminal Area Automobile Parking 72,000             65,563             3,218            3,218            
Construct Access Taxilanes 140,000 127,484             6,258            6,258            
Construct 10-Unit T-Hangar 200,000           -                  -               200,000        
Construct Aircraft Wash Rack 50,000             45,530             2,235            2,235            
Construct Executive Hangar Taxilane 153,000           139,322           6,839            6,839            
Construct Executive Hangar Parking and Access 93,000             84,686             4,157            4,157            
Annual Pavement Maintenance/Preservation 250,000           227,650           11,175          11,175          
Subtotal Intermediate Term Planning Horizon 1,233,000$      758,530$         217,235$      257,235$      

Construct Drainage for Runway Extension - 650' x 64'' Drain 313,000$           285,018$          13,991$          13,991$          
Relocation Water Lines for Runway Extension 100,000           91,060             4,470            4,470            
Relocate Electrical Power Line for Runway Extension 200,000           182,120           8,940            8,940            
Extend Runway 11-29 and Taxiway A to 4,800'/Construct Holding Apron
     Install Nonprecision Runway Markings 461,000           419,787           20,607          20,607          
Remove Buildings 70,000             63,742             3,129            3,129            
Extend Taxiway A to Runway 29/Construct Holding Apron 164,000           149,338           7,331            7,331            
T-Hangar Earthwork 175,000           159,355           7,823            7,823            
Construct T-Hangar Access Taxilanes 146,000           132,948           6,526            6,526            
Construct Two 10-Unit T-Hangars 400,000           -                  -               400,000        
Construct Tiedowns 97,000             88,328             4,336            4,336            
Relocate Segmented Circle/Lighted Wind Cone 25,000             22,765             1,118            1,118            
Construct Helipad 60,000             54,636             2,682            2,682            
Annual Pavement Maintenance/Preservation 500,000           455,300           22,350          22,350          
Subtotal Long Term Planning Horizon 2,711,000$      2,104,397$      103,302$      503,302$      
Total All Development 6,804,000$     5,467,242$     448,379$     888,379$     

Long Term Planning Horizon (11-20 years)

2005

2004
Short Term Planning Horizon (First Six Years)

Intermediate Term Planning Horizon (7-10 years)

2009

2008

2007

2006
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ra ck, san ita ry sewer  system, a  10-unit
T-hangar , T-ha ngar  access ta xilanes,
the eas ter ly main  apron  t axila ne, a nd
the execut ive hangar  a rea  nor th  of
Runway 11-29.

Development  with in  the long term
pla nning hor izon  focuses  on  extending
Runway 11-29 to the wes t  and
cons t ruct ing additiona l T-ha ngar s.  The
Runway 11-29 ext ension  is reserved for
the long t erm planning h or izon  in  order
to focus capita l fun ding on  improving
gener a l avia t ion  services at  the a irpor t .
It  is n ot  expected t ha t  the a ircra ft  tha t
will need the fu ll 4,800 feet  of runway
len gth  will be conduct ing a  sign ifica nt
number  of opera t ions  a t  the a irpor t
un t il the lan dside facilit ies and genera l
avia t ion  services a re in place to
accommodate these a ir cra ft. The long
t er m  p la n n in g h or izon  in clu des
provisions  to culvert  th e existing wash
to the ea st  and r eloca te a  wa ter  line and
power line prior  to extending the
runway and Taxiway A to the east .
Nonpr ecision  runway ma rkings will be
inst a lled a s well.

The long term plan ning horizon a lso
includes provisions for  the remova l of
the ha ngar  facilit ies  and res idence
loca ted in  the OFA and pr imary su rface.
The h a ngar  facilit ies will be repla ced
with  new T-ha ngar s loca ted  nor th  of
Runway 11-29, west of t he ma in  apron .
Provis ions for  expanding fill with in  the
t ermina l a rea  and r emova l of the
bu ildin gs a re included  in  the long term
planning h or izon .

Other  projects  in  the long term
planning hor izon  include reloca t ing the
segmen ted circle and ligh ted windcone

to a llow for  the development  of the
helipad.  Once the bu ildings wit h in  the
OFA and primary surface a re rem oved,
Taxiway A is programmed to be
exten ded to the Runwa y 29 end a nd a
holding apr on const ru cted.

A tota l of $50,000 a nnua lly is included
in  the in termedia t e term p lanning
hor izon  for  pavement  preserva t ion
a ct ivit ies . P a vem en t  pr eser va t ion
act ivit ies typically include applying a
s lur ry sea l to rejuvena te and pr otect  the
pavement  sur face, cra ck sea ling, an d/or
sm all pavem en t  repa ir s. 

Exh ib i t  6B  gr a p h ica lly d epict s
developmen t  st aging.

CAP ITAL IMP R O VEMENT S

FU N DIN G

Financing capit a l improvemen ts a t  the
a irpor t  will not  rely exclusively upon
the fin ancia l resources of P ina l County.
Ca pit a l improvements  fundin g is
ava ilable through var ious gran t s-in -a id
programs a t  both  the federa l and sta te
level.  The following discussion  out lines
the key sources for  capita l impr ovemen t
funding.

FED ER AL GRANTS

Through federa l legislat ion  over t he
year s, va r ious  gran ts-in-a id progra ms
have been  established to develop and
main ta in  a  sys tem of public a irpor t s
throughout  the United  Sta tes .  The
pur pose of th is system and it s federa lly-
based funding is to main ta in  na t iona l
defense      and      promote      in ter sta te
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Exhibit 6B
DEVELOPMENT STAGING
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commerce.  The most  recent  legisla t ion
was enacted in  ea r ly 2000 and is
ent itled the Wendell H. Ford Aviation
Investment and  R eform  Act for the 21st

Centu ry or  AIR-21.

The four-year  bill covers FAA fisca l
year s 2000, 2001, 2002, and 2003.  Th is
was br ea kthrough  legisla t ion  because it
au thor ized funding levels s ignificant ly
higher  than  ever  before.  Airpor t
Improvement  Progra m (AIP) fun ding
was au thor ized a t  $2.475 billion  in
2000, $3.2 billion  in  2001, $3.3 billion  in
2002, and $3.4 billion  in  2003.  An AIP
bill a ft er  2003 is st ill uncer ta in.  The
U.S. Congress will need to consider  re-
au thor iza t ion  of the program in
calen der  yea r  2003.  

The source for  AIR-21 funds is  the
Avia t ion  Trust  Fun d.  The Avia t ion
Tru st  Fund was est ablished in  1970 to
provide fun ding for a via t ion capita l
i n v e s t m e n t  p r ogr a m s  (a v i a t ion
development , facilit ies and equ ipment ,
and resea rch  and developm ent ).  The
Tru st  Fund a lso finances t he opera t ion
of th e FAA.  It is fun ded by user fees,
t axes on a ir line t ickets, a via t ion  fuel,
an d various a ircra ft pa rt s.

Funds a re dist r ibut ed each  year  by t he
FAA from a ppropriat ions by Congress.
A por t ion  of t he annua l dis t r ibu t ion  is
to primary commercia l service a irpor t s
based upon enplanemen t levels.  If
Congress appropria tes  the fu ll amounts
au thor ized by AIR-21, eligible genera l
avia t ion  a irpor t s  receive up to $150,000
of funding each  year .  The remain ing
AIP  funds a re dist r ibu ted by the FAA
based upon the pr iorit y of the project  for
wh ich  they have reques ted  federa l

a ssis t a n ce t h r ou gh  discr et ion a r y
apport ionm ent s. A Na t iona l P r ior ity
Ranking System is used to eva lua te and
rank each  a irport  project . Those projects
wit h  the h ighest  pr ior ity a re given
pr eferen ce in  fundin g.

Sh ould Sa n  Manuel Air por t  even tua lly
be included in  the NPIAS, each  a irpor t
project  for  Sa n  Manuel Airport  would be
required to follow th is procedure and
compete with  other  a irpor t  project s in
the S ta te for  AIP  Sta te Appor t ionment
dollars and  across the count ry for  other
Federa l AIP  funds. An impor tan t  poin t
to consider  is tha t , un like ent itlement
dollar s for  commercia l service airports,
most  fun ding for  San  Manuel Airpor t
would not  be gua ra nt eed.

Genera l avia t ion  a irpor t  development
t h a t  m e e t s  F AA’s  e l i g i b i l i t y
requ irements can  receive 91.06 percent
federa l funding from AIR-21.  P roper ty
acqu isit ion , a ir field im provemen t s,
apr ons, per imet er  service roads , and
access road improvements a re exam ples
of eligible it em s.  Genera l avia t ion
termina l bu ildings, ca rgo bu ildings, and
fueling facilit ies a re not  genera lly
eligible.

As  ev i d e n t  fr o m  t h e  a i r p or t
deve lopm en t  schedu le a nd  cos t
summaries, P ina l Coun ty could benefit
sign ificant ly from federa l d iscret ionary
funding.  Federa l funding extends the
amount  of st a t e dolla r s ava ilable for
a irpor t  funding and guaran tees a
limited amount  of en t it lement  dolla rs
each year  (assuming the cur ren t
program is  cont inued  through the
planning per iod).   The Coun ty sh ould
cont inue   to   pu rsu e   inclusion   in   the



6-7

NP IAS in  order  to be eligible for  federa l
funding.

FAA FACILITIES AND
EQUIP MENT P ROGRAM

The Airwa y Facilit ies  Divis ion  of the
FAA adminis ters t he na t iona l Facilit ies
and Equipment  (F&E) P rogram.  This
annua l pr ogra m pr ovides fundin g for
the insta lla t ion  and maint enance of
va r iou s  n a viga t i on a l  a i d s  a n d
equipment  for  t he na t iona l a ir space
system and a irpor t s.  Under  the F&E
program, funding is provided for  FAA
airpor t  t ra ffic con t rol towers, en rou te
naviga t ion a l a ids, a nd on-a irpor t
naviga t iona l a ids such a s approa ch
light ing systems.  Assu ming inclusion
in  th e NPIAS, as a ctivity levels a nd
other  development  warran t , the a irpor t
may be considered by t he F AA Airwa ys
Facilit ies Division  for  the insta lla t ion
and maint enance of na vigat iona l aids
through th e F&E program .  This could
include the inst a llat ion  of the REILs
and PAPIs a nd communica t ion  facilit ies
en route a ir  t ra ffic cont rol.

STATE AID TO AIRP ORTS

In  support  of the st a te a irpor t  system,
the S ta te of Arizon a  a lso pa r t icipa tes in
a irpor t  improvemen t  project s. The
source for  S ta te a irpor t  improvement
fun ds is the Arizona  Avia t ion F un d.
Taxes levied  by t he Sta te on  avia t ion
fu e l ,  fl i gh t  p r op e r t y,  a i r cr a ft
regist ra t ion  ta x, an d registr at ion fees,
(as well a s in terest  on  these funds) a re
deposited in  the Arizona  Avia t ion F un d.
The t ranspor ta t ion  Boar d es tablishes

the policies for  distr ibut ion of th ese
Sta te fun ds.

Un der  the St a te of Ar izona  grant
program, an  a irpor t  can  receive funding
for  one-ha lf (4.47 percent ) of the loca l
share of projects  receiving federa l AIP
funding. The S ta t e a lso provides 90
percen t  funding for  projects  which  a re
typically not  eligible for  federa l AIP
funding or  have not  received  federa l
funding.  Hist orically, improvemen ts a t
San Manuel Air por t  have been  funded
a t  95 percent  of the project  cost  s ince
San Man uel Airport  is not  included in
the NPIAS.  Th is essen t ia lly has
a llowed P ina l County to bear  the same
loca l share cost  for  impr ovemen ts a s if
they were receiving federa l AIP  grand
fun ds.

State  Airport Loan P rogram

T h e  Ar i z on a  D e p a r t m e n t  of
Transpor t a tion -Aeronau t ics Division
(ADOT) Airpor t  Loan  P rogram was
est ablished to enhance the u t iliza t ion  of
S ta te fun ds and provide a  flexible
funding mecha nism to assist  a irpor t s in
funding impr ovemen t  pr oject s. E ligible
project s include runwa y, t axiway, a nd
apron  improvemen t s ; land  acquis it ion ,
p lanning studies, an d the preparat ion  of
pla ns an d specificat ions for  a irpor t
construct ion project s, as  well a s r evenu e
genera t ing improvements such as
hangars and fuel st orage facilit ies.
Project s which  a re not  curren t ly eligible
for  the S ta te Airpor t  Loan  Program are
considered if the project  would  enhance
the a irport ’s a bilit y to be fina ncia lly
self-su fficien t .
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There a re t hree wa ys in  wh ich  the loan
funds can  be used: Grant  Advance,
M a t ch in g  F u n d s ,  or  R e v e n u e
Genera t ing Pr ojects.  The Grant
Advance loan  funds a re provided when
the a irport  can  dem onst ra te t he a bility
to accelera te the development  and
const ruct ion  of a  mult i-phase project .
The pr oject (s) must  be compa t ible wit h
the Airpor t  Mas ter  P lan  and be
included in  the ADOT 5-year  Airpor t
Development  Program.  The Matching
Fun ds a re pr ovided to meet  the loca l
matching fun d requirement  for securing
federa l a irport  improvemen t gra nt s or
other  federa l or st at e gra nt s. The
Revenue Genera t ing funds a re provided
for  a irport -rela ted const ruct ion  project s
tha t a re not  eligible for  funding under
another  program.

LOCAL FU NDING

The ba lance of project  cost s, a fter
considera t ion  ha s been given t o gran ts,
mu st  be funded  through loca l resour ces.
As su m in g fed er a l fu n d in g, t h is
essen t ia lly equates  to 4.47 percent  of
the project  cost s if a ll eligible FAA and
sta te funds a re ava ilable.  If on ly ADOT
gran t s were available, th e local sha re
would be five percent  of the project , or
0.053 percent  h igher

There a re severa l a lt erna t ives for  loca l
finance opt ions  for  fu ture development
a t  the a irpor t , including a irpor t
revenues, direct  funding fr om the
County, issu ing bonds, a nd lea seh old
financing.  These st ra tegies could be
used to fund  the loca l matching share,
or  complete the project  if gran t  funding
cannot  be a r ranged .

The capit a l improvemen t  program has
assu med tha t  some landside facility
development  wou ld be completed
pr iva tely, while other  developments
(namely T-ha ngar s, th e aircra ft wa sh
ra ck, and public termina l bu ildin g)
would be completed by P ina l County.
P ina l County would complete t he
necessary in frast ructu re improvements
as t h is development  is gra n t  eligible.

There a re sever a l municipa l bonding
opt ions ava ilable to P ina l County
includin g: general obligat ion bonds,
limited obliga t ion  bonds, and revenu e
bonds.  Gen era l obliga t ion  bonds a re a
common form of municipa l bond which
is issued by voter  approva l and is
secured by th e fu ll fa ith  and credit  of
the County.  County tax revenues a re
pledged to r et ire the debt .  As
inst ruments of credit , a nd because the
community secures  the bonds, genera l
obliga t ion  bonds r edu ce t he a va ilable
debt  level of the community.  Due to the
community pledge to secu re and pay
gener a l obliga t ion  bonds, they  a re the
most  secure type of municipa l bond and
are generally issued at  lower inter est
ra tes and ca r ry lower  cost s of issuance.
The pr imary disadvan tage of gener a l
obliga t ion  bonds is  tha t  they requ ire
voter  approva l and a re subject  to
s ta tu tory debt  lim it s.  Th is requ ires
tha t they be used for  project s t ha t  have
broa d suppor t  among the voters, and
tha t they be reserved for pr oject s t ha t
ha ve highest public priorities.

In  con t rast  to general obligat ion bonds,
limited obliga t ion  bonds (somet imes
referred to as a  Self-Liqu ida t ing Bonds)
are secur ed by revenues from a  loca l
source.    While   neither    genera l   fund
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revenu es nor  the taxing power  of the
loca l community is pledged to pay the
debt  ser vice, these sources may be
required to ret ire t he debt  if pledged
revenues ar e insufficient to ma ke
int erest  and pr incipal payments  on  the
bonds.  These bonds s t ill ca r ry the full
fa ith  and credit p ledge of t he loca l
com m u n it y a n d ,  t h er efor e, a r e
considered, for  the purpose of financia l
an alysis, a s pa r t  of t he debt  burden  of
the loca l community.  The overa ll debt
burden  of the loca l community is a
factor  in  determining in terest  ra tes on
mu nicipal bonds.

There a re severa l types  of revenue
bonds, bu t  in  genera l they ar e a  form of
mun icipa l bond wh ich  is  payable solely
from the revenu e der ived  from the
opera t ion  of a  facility th a t  was
const ructed or  acquired  with  the
proceeds of the bonds.  For exam ple, a
Lease Revenue Bond is secured with  the
income from a  lea se a ssigned to the
repayment  of th e bonds.  Revenu e bonds
have become a  common form of
fin a n cin g a ir por t  imp r ovemen t s .
Revenue bonds  present  the oppor tun ity
to provide those improvements without
direct burden  to the taxpayer .  Revenue
bonds  normally car ry a  h igher  inter est
ra te because they lack  the guaran tees of
general and limited obligat ion bonds.

Lea seh old fina ncing refer s t o a
deve lop e r  or  t en a n t  fin a n cin g
improvemen ts under  a  long ter m
ground lease.  Th e obvious a dva ntage of
such  an a r r angemen t  is t ha t  it r elieves
the community of a ll responsibility for
r a i s in g  t h e  ca p i t a l  fu n d s  for
improvemen ts.  However , the pr iva te
development  of facilit ies on  a  ground

lease, pa rt icula rly on pr opert y owned by
a  mun icipa l agency, produces a  un ique
set  of problems.  In  pa r t icu la r , it  is
more difficu lt  t o obt a in  p riva te
financing as  only the improvements  and
the r igh t  to cont inue the lease can  be
claim ed in  the event  of a  defau lt .
Ground leases normally provide for  the
rever sion of improvemen ts t o th e lessor
a t  the end of the lease term, which
reduces their poten t ial va lue t o a  lender
tak ing possess ion.  Also, compa nies th at
wa nt  to own  their  proper ty as  a  mat ter
of fin ancia l policy m ay n ot  loca te where
land is on ly a va ilable for  lea se.  P ina l
County has u sed  long t erm  lease
ar rangements successfu lly t o fin ance
capit a l improvements a t  the a irpor t  in
the past .  Most  hangar  facilit ies were
developed with  pr iva te funds  under  a
long term ground lease with  the
County. 

PLAN IMPLEMENTATION

The successfu l implementa t ion  of the
San Man uel  Airport   Mast er  P la n  will
r equire sound judgment  on  the pa r t  of
P ina l County with  regard to the
implementa t ion  of projects  to meet ing
fu t u r e a ct ivit y de m a n ds ,  wh ile
main ta in ing the exist ing infras t ructure
and improving th is in frast ructu re to
suppor t  new development . While the
project s included  in  t he ca pit a l
improvemen t  p rogram have been
broken  in to shor t , in termedia te, a nd
long term p lanning per iods, t he County
will need to consider  the scheduling of
project s in a  flexible mann er a nd a dd
new project s from t ime-to-t ime t o
sa t isfy sa fety or design  st anda rds , or
newly crea ted dema nds.
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In  summary, the plann ing process
requires tha t  P ina l County con t inua lly
m on it or  t h e n eed  for  n ew or
r e h a b i l i t a t e d  fa ci l i t i e s ,  s in ce
applica t ions  (for   eligible projects) mu st

be submitt ed to FAA and St a te ea ch
year .  P ina l County should con t inua lly
monitor , with  the FAA and Sta te, the
project s which  a re required for  sa fety
and secur ity.
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ACCELERATE-STOP DISTANCE
AVAILABLE (ASDA): see declared dis-
tances.

AIR CARRIER: an operator which:  (1)
performs at least five round trips per
week between two or more points and
publishes flight schedules which specify
the times, days of the week, and places
between which such flights are per-
formed; or (2) transport mail by air
pursuant to a current contract with the
U.S. Postal Service.  Certified in accor-
dance with Federal Aviation Regulation
(FAR) Parts 121 and 127.

AIRPORT REFERENCE CODE (ARC): a
coding system used to relate airport
design criteria to the operational (Aircraft
Approach Category) to the physical char-
acteristics (Airplane Design Group) of the
airplanes intended to operate at the air-
port.

AIRPORT REFERENCE POINT (ARP):
The latitude and longitude of the approxi-
mate center of the airport.

AIRPORT ELEVATION: The highest
point on an airport’s usable runway
expressed in feet above mean sea level
(MSL).

AIRPORT LAYOUT DRAWING (ALD):
The drawing of the airport showing the
layout of existing and proposed airport
facilities.

AIRCRAFT APPROACH CATEGORY: a
grouping of aircraft based on 1.3 times the
stall speed in their landing configuration
at their maximum certificated landing
weight.  The categories are as follows:

• Category A: Speed less than 91 knots.
• Category B: Speed 91 knots or more, 

but less than 121 knots.
• Category C: Speed 121 knots or more, 

but less than 141 knots.
• Category D: Speed 141 knots or more, 

but less than 166 knots.
• Category E: Speed greater than 166 

knots.

AIRPLANE DESIGN GROUP (ADG): a
grouping of aircraft based upon
wingspan.  The groups  are as follows:

• Group I: Up to but not including 49 
feet.

• Group II: 49 feet up to but not 
including 79 feet.

• Group III: 79 feet up to but not 
including 118 feet.

• Group IV: 118 feet up to but not 
including 171 feet.

• Group V: 171 feet up to but not 
including 214 feet.

• Group VI: 214 feet or greater.

AIR TAXI: An air carrier certificated in
accordance with FAR Part 135 and autho-
rized to provide, on demand, public
transportation of persons and property by
aircraft.  Generally operates small aircraft
“for hire” for specific trips.
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AIRPORT TRAFFIC CONTROL
TOWER (ATCT): a central operations
facility in the terminal air traffic control
system, consisting of a tower, including
an associated instrument flight rule (IFR)
room if radar equipped, using air/ground
communications and/or radar, visual sig-
naling, and other devices to provide safe
and expeditious movement of terminal air
traffic.

AIR ROUTE TRAFFIC CONTROL CEN-
TER (ARTCC): a facility established to
provide air traffic control service to air-
craft operating on an IFR flight plan
within controlled airspace and principally
during the enroute phase of flight.

ALERT AREA: see special-use airspace.

ANNUAL INSTRUMENT APPROACH
(AIA): an approach to an airport with the
intent to land by an aircraft in accordance
with an IFR flight plan when visibility is
less than three miles and/or when the
ceiling is at or below the minimum initial
approach altitude.

APPROACH LIGHTING SYSTEM
(ALS): an airport lighting facility which
provides visual guidance to landing air-
craft by radiating light beams by which
the pilot aligns the aircraft with the
extended centerline of the runway on his
final approach and landing.

APPROACH MINIMUMS: the altitude
below which an aircraft may not descend
while on an IFR approach unless the pilot
has the runway in sight.  

AUTOMATIC DIRECTION FINDER
(ADF): an aircraft radio navigation sys-
tem which senses and indicates the

direction to a non-directional radio bea-
con (NDB) ground transmitter.

AUTOMATED WEATHER OBSERVA-
TION STATION (AWOS): equipment
used to automatically record weather con-
ditions (i.e. cloud height, visibility, wind
speed and direction, temperature, dew-
point, etc...)

AUTOMATED TERMINAL INFORMA-
TION SERVICE (ATIS): the continuous
broadcast of recorded non-control infor-
mation at towered airports.  Information
typically includes wind speed, direction,
and runway in use.

AZIMUTH: Horizontal direction
expressed as the angular distance
between true north and the direction of a
fixed point (as the observer’s heading).

BASE LEG: A flight path at right angles
to the landing runway off its approach
end. The base leg normally extends from
the downwind leg to the intersection of
the extended runway centerline. See “traf-
fic pattern.”

BEARING: the horizontal direction to or
from any point, usually measured clock-
wise from true north or magnetic north.

BLAST FENCE: a barrier used to divert
or dissipate jet blast or propeller wash.

BUILDING RESTRICTION LINE (BRL):
A line which identifies suitable building
area locations on the airport.

CIRCLING APPROACH: a maneuver
initiated by the pilot to align the aircraft
with the runway for landing when flying 
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a predetermined circling instrument
approach under IFR.

CLASS A AIRSPACE: see Controlled
Airspace.

CLASS B AIRSPACE: see Controlled Air-
space.

CLASS C AIRSPACE: see Controlled Air-
space.

CLASS D AIRSPACE: see Controlled
Airspace.

CLASS E AIRSPACE: see Controlled Air-
space.

CLASS G AIRSPACE: see Controlled
Airspace.

CLEAR ZONE: see Runway Protection
Zone.

CROSSWIND: wind flow that is not par-
allel to the runway of the flight path of an
aircraft.

COMPASS LOCATOR (LOM): a low
power, low/medium frequency radio-
beacon installed in conjunction with the
instrument landing system at one or two
of the marker sites.

CONTROLLED AIRSPACE: airspace of
defined dimensions within which air traf-
fic control services are provided to
instrument flight rules (IFR) and visual
flight rules (VFR) flights in accordance
with the airspace classification. Con-
trolled airspace in the United States is
designated as follows: 

• CLASS A: generally, the airspace from 
18,000 feet mean sea level (MSL) up to 
but not including flight level FL600.  
All persons must operate their aircraft 
under IFR.

• CLASS B: generally, the airspace from 
the surface to 10,000 feet MSL sur-
rounding the nation’s busiest airports.  
The configuration of Class B airspace is
unique to each airport, but typically 
consists of two or more layers of air
space and is designed to contain all 
published instrument approach proce-
dures to the airport.  An air traffic 
control clearance is required for all air-
craft to operate in the area.

• CLASS C: generally, the airspace from 
the surface to 4,000 feet above the air
port elevation (charted as MSL) sur-
rounding those airports that have an 
operational control tower and radar 
approach control and are served by a 
qualifying number of IFR operations 
or passenger enplanements.  Although 
individually tailored for each airport, 
Class C airspace typically consists of a 
surface area with a five nautical mile 
(nm) radius and an outer area with a 10 
nautical mile radius that extends from 
1,200 feet to 4,000 feet above the airport
elevation.  Two-way radio communica-
tion is required for all aircraft.

• CLASS D: generally, that airspace from 
the surface to 2,500 feet above the air
port elevation (charted as MSL) sur-
rounding those airport that have an 
operational control tower.  Class D air
space is individually tailored and con-
figured to encompass published instru-
ment approach procedures.  
Unless otherwise authorized, all
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persons must establish two-way radio 
communication.

• CLASS E: generally, controlled airspace 
that is not classified as Class A, B, C, or 
D.  Class E airspace extends upward 
from either the surface or a designated 
altitude to the overlying or adjacent 
controlled airspace.  When designated 
as a surface area, the airspace will be 
configured to contain all instrument 
procedures.  Class E airspace encom-
passes all Victor Airways.  Only aircraft
following instrument flight rules are 
required to establish two-way radio 
communication with air traffic control.

• CLASS G: generally, that airspace not 
classified as Class A, B, C, D, or E.  
Class G airspace is uncontrolled for all 
aircraft.  Class G airspace extends from 
the surface to the overlying Class E 
airspace.

CONTROLLED FIRING AREA: see spe-
cial-use airspace.

CROSSWIND LEG: A flight path at right
angles to the landing runway off its
upwind end. See “traffic pattern.”

DECLARED DISTANCES: The distances
declared available for the airplane’s take-
off runway, takeoff distance, accelerate-
stop distance, and landing distance
requirements.  The distances are:

• TAKEOFF RUNWAY AVAILABLE 
(TORA): The runway length declared 
available and suitable for the ground 
run of an airplane taking off;

• TAKEOFF DISTANCE AVAILABLE 
(TODA): The TORA plus the length of 
any remaining runway and/or clear
way beyond the far end of the TORA;

• ACCELERATE-STOP DISTANCE 
AVAILABLE (ASDA): The runway plus 
stopway length declared available for 
the acceleration and deceleration of an 
aircraft aborting a takeoff; and

• LANDING DISTANCE AVAILABLE 
(LDA): The runway length declared 
available and suitable for landing.  

DISPLACED THRESHOLD: a threshold
that is located at a point on the runway
other than the designated beginning of
the runway.

D I S T A N C E
M E A S U R I N G
E Q U I P M E N T
(DME): Equipment
(airborne and
ground) used to
measure, in nautical
miles, the slant range
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distance of an aircraft from the DME navi-
gational aid.

DNL: The 24-hour average sound level, in
A-weighted decibels, obtained after the
addition of ten decibels to sound levels
for the periods between 10 p.m. and 7
a.m. as averaged over a span of one year.
It is the FAA standard metric for deter-
mining the cumulative exposure of
individuals to noise.

DOWNWIND LEG: A flight path parallel
to the landing runway in the direction
opposite to landing. The downwind leg
normally extends between the crosswind
leg and the base leg. Also see “traffic pat-
tern.”

EASEMENT: The legal right of one party
to use a portion of the total rights in real
estate owned by another party. This may
include the right of passage over, on, or
below the property; certain air rights
above the property, including view rights;
and the rights to any specified form of
development or activity, as well as any
other legal rights in the property that may
be specified in the easement document.

ENPLANED PASSENGERS: the total
number of revenue passengers boarding
aircraft, including originating, stop-over,
and transfer passengers, in scheduled and
non-scheduled services.

FINAL APPROACH: A flight path in the
direction of landing along the extended
runway centerline. The final approach
normally extends from the base leg to the
runway. See “traffic pattern.”

FIXED BASE OPERATOR (FBO): A
provider of services to users of an airport.
Such services include, but are not limited
to, hangaring, fueling, flight training,
repair, and maintenance.

FRANGIBLE NAVAID: a navigational
aid which retains its structural integrity
and stiffness up to a designated maxi-
mum load, but on impact from a greater
load, breaks, distorts, or yields in such a
manner as to present the minimum haz-
ard to aircraft.  

GENERAL AVIATION: that portion of
civil aviation which encompasses all
facets of aviation except air carriers hold-
ing a certificate of convenience and
necessity, and large aircraft commercial
operators.

GLIDESLOPE (GS): Provides vertical
guidance for aircraft during approach and
landing. The glideslope consists of the fol-
lowing:

1. Electronic components emitting signals
which provide vertical guidance by 
reference to airborne instruments 
during instrument approaches such as 
ILS; or

2. Visual ground aids, such as VASI, 
which provide vertical guidance for 
VFR approach or for the visual portion 
of an instrument approach and 
landing.

GLOBAL POSITIONING SYSTEM:
See “GPS.”

GPS - GLOBAL POSITIONING SYS-
TEM: A system of 24 satellites
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used as reference points to enable navi-
gators equipped with GPS receivers to
determine their latitude, longitude, and
altitude.

HELIPAD: a designated area for the
takeoff, landing, and parking of heli-
copters.

HIGH-SPEED EXIT TAXIWAY: a long
radius taxiway designed to expedite air-
craft turning off the runway after
landing (at speeds to 60 knots), thus
reducing runway occupancy time. 

INSTRUMENT APPROACH: A series
of predetermined maneuvers for the
orderly transfer of an aircraft under
instrument flight conditions from the
beginning of the initial approach to a
landing, or to a point from which a
landing may be made visually.

INSTRUMENT FLIGHT RULES (IFR):
Rules governing the procedures for con-
ducting instrument flight. Also a term
used by pilots and controllers to indi-
cate type of flight plan.

INSTRUMENT LANDING SYSTEM
(ILS): A precision instrument approach
system which normally consists of the
following electronic components and
visual aids:

1. Localizer. 4. Middle Marker.
2. Glide Slope. 5. Approach Lights.
3. Outer Marker.

LANDING DISTANCE AVAILABLE
(LDA): see declared distances.

LOCAL TRAFFIC: aircraft operating in
the traffic pattern or within sight of the

tower, or aircraft known to be departing
or arriving from the local practice areas,
or aircraft executing practice instrument
approach procedures.  Typically, this
includes touch-and-go training opera-
tions.

LOCALIZER: The component of an ILS
which provides course guidance to the
runway.

LOCALIZER TYPE DIRECTIONAL
AID (LDA): a facility of comparable
utility and accuracy to a localizer, but is
not part of a complete ILS and is not
aligned with the runway.

LORAN: long range navigation, an elec-
tronic navigational aid which
determines aircraft position and speed
by measuring the difference in the time
of reception of synchronized pulse sig-
nals from two fixed transmitters.  Loran
is used for enroute navigation.

MICROWAVE LANDING SYSTEM
(MLS): an instrument approach and
landing system that provides precision
guidance in azimuth, elevation, and dis-
tance measurement.

MILITARY OPERATIONS AREA
(MOA): see special-use airspace.

MISSED APPROACH COURSE
(MAC): The flight route to be followed
if, after an instrument approach, a land-
ing is not effected, and occurring
normally:

1. When the aircraft has descended to 
the decision height and has not 
established visual contact; or
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2. When directed by air traffic control to 
pull up or to go around again.

MOVEMENT AREA: the runways,
taxiways, and other areas of an airport
which are utilized for taxiing/hover
taxiing, air taxiing, takeoff, and landing
of aircraft, exclusive of loading ramps
and parking areas.  At those airports
with a tower, air traffic control clearance
is required for entry onto the movement
area.

NAVAID: a term used to describe any
electrical or visual air navigational aids,
lights, signs, and associated supporting
equipment (i.e. PAPI, VASI, ILS, etc..)

NOISE CONTOUR: A continuous line
on a map of the airport vicinity connect-
ing all points of the same noise
exposure level.

NONDIRECTIONAL BEACON
(NDB): A beacon transmitting nondirec-
tional signals whereby the pilot of an
aircraft equipped with direction finding
equipment can determine his or her
bearing to and from the radio beacon
and home on, or track to, the station.
When the radio beacon is installed in
conjunction with the Instrument Land-
ing System marker, it is normally called
a Compass Locator.

NONPRECISION APPROACH PRO-
CEDURE: a standard instrument
approach procedure in which no elec-
tronic glide slope is provided, such as
VOR, TACAN, NDB, or LOC.

OBJECT FREE AREA (OFA): an area on
the ground centered on a runway, taxi-
way, or taxilane centerline provided to

enhance the safety of aircraft operations
by having the area free of objects, except
for objects that need to be located in the
OFA for air navigation or aircraft
ground maneuvering purposes.

OBSTACLE FREE ZONE (OFZ): the
airspace below 150 feet above the estab-
lished airport elevation and along the
runway and extended runway center-
line that is required to be kept clear of
all objects, except for frangible visual
NAVAIDs that need to be located in the
OFZ because of their function, in order
to provide clearance for aircraft landing
or taking off from the runway, and for
missed approaches.

OPERATION: a take-off or a landing.

OUTER MARKER (OM): an ILS navi-
gation facility in the terminal area
navigation system located four to seven
miles from the runway edge on the
extended centerline indicating to the
pilot, that he/she is passing over the
facility and can begin final approach.

PRECISION APPROACH: a standard
instrument approach procedure which
provides runway alignment and glide
slope (descent) information.  It is cate-
gorized as follows:

• CATEGORY I (CAT I): a precision 
approach which provides for 
approaches with a decision height of 
not less than 200 feet and visibility 
not less than 1/2 mile or Runway 
Visual Range (RVR) 2400  (RVR 1800) 
with operative touchdown zone and 
runway centerline lights.
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• CATEGORY II (CAT II): a precision 
approach which provides for 
approaches with a decision height of 
not less than 100 feet and visibility 
not less than 1200 feet RVR.

• CATEGORY III (CAT III): a precision 
approach which provides for 
approaches with minima less than 
Category II.

PRECISION APPROACH PATH INDI-
CATOR (PAPI): A lighting system
providing visual approach slope guid-
ance to aircraft during a landing
approach. It is similar to a VASI but pro-
vides a sharper transition between the
colored indicator lights.

PRECISION OBJECT FREE AREA
(POFA): an area centered on the extend-
ed runway centerline, beginning at the
runway threshold and extending behind
the runway threshold that is 200 feet
long by 800 feet wide.  The POFA is a
clearing standard which requires the
POFA to be kept clear of above ground
objects protruding above the runway
safety area edge elevation (except for
frangible NAVAIDS).  The POFA applies
to all new authorized instrument
approach procedures with less than 3/4
mile visibility.

PROHIBITED AREA: see special-use
airspace.

REMOTE COMMUNICATIONS OUT-
LET (RCO): an unstaffed transmitter
receiver/facility remotely controlled by
air traffic personnel.  RCOs serve flight
service stations (FSSs).  RCOs were
established to provide ground-to-
ground communications between air

traffic control specialists and pilots at
satellite airports for delivering enroute
clearances, issuing departure authoriza-
tions, and acknowledging instrument
flight rules cancellations or
departure/landing times.

REMOTE TRANSMITTER/RECEIVER
(RTR): see remote communications out-
let. RTRs serve ARTCCs. 

RELIEVER AIRPORT: an airport to
serve general aviation aircraft which
might otherwise use a congested air-car-
rier served airport.

RESTRICTED AREA: see special-use
airspace.

RNAV: area navigation - airborne
equipment which permits flights over
determined tracks within prescribed
accuracy tolerances without the need to
overfly ground-based navigation facili-
ties.  Used enroute and for approaches
to an airport.

RUNWAY: a defined rectangular area
on an airport prepared for aircraft land-
ing and takeoff.  Runways are normally
numbered in relation to their magnetic
direction, rounded off to the nearest 10
degrees.  For example, a runway with a
magnetic heading of 180 would be des-
ignated Runway 18.  The runway
heading on the opposite end of the run-
way is 180 degrees from that runway
end.  For example, the opposite runway
heading for Runway 18 would be Run-
way 36 (magnetic heading of 360).
Aircraft can takeoff or land from either
end of a runway, depending upon wind
direction.

Airport Consultants�

www.coffmanassociates.com�

A-8



RUNWAY BLAST PAD: a surface adja-
cent to the ends of runways provided to
reduce the erosive effect of jet blast and
propeller wash.

RUNWAY END IDENTIFIER LIGHTS
(REIL): Two synchronized flashing
lights, one on each side of the runway
threshold, which provide rapid and pos-
itive identification of the approach end
of a particular runway.

RUNWAY GRADIENT: the average
slope, measured in percent, between the
two ends of a runway.

RUNWAY PROTECTION ZONE
(RPZ): An area off the runway end to
enhance the protection of people and
property on the ground.  The RPZ is
trapezoidal in shape.  Its dimensions are
determined by the aircraft approach
speed and runway approach type and
minima.

RUNWAY SAFETY AREA (RSA): a
defined surface surrounding the run-
way prepared or suitable for reducing
the risk of damage to airplanes in the
event of an undershoot, overshoot, or
excursion from the runway.

RUNWAY VISUAL RANGE (RVR): an
instrumentally derived value, in feet,
representing the horizontal distance a
pilot can see down the runway from the
runway end.

RUNWAY VISIBILITY ZONE (RVZ):
an area on the airport to be kept clear of
permanent objects so that there is an
unobstructed line-of-site from any point
five feet above the runway centerline to 

any point five feet above an intersecting 
runway centerline.

SEGMENTED CIRCLE: a system of
visual indicators designed to provide
traffic pattern information at airports
without operating control towers.

SHOULDER: an area adjacent to the
edge of paved runways, taxiways or
aprons providing a transition between
the pavement and the adjacent surface;
support for aircraft running off the
pavement; enhanced drainage; and blast
protection.  The shoulder does not nec-
essarily need to be paved.

SLANT-RANGE DISTANCE: The
straight line distance between an air-
craft and a point on the ground.

SPECIAL-USE AIRSPACE: airspace of
defined dimensions identified by a sur-
face area wherein activities must be
confined because of their nature and/or
wherein limitations may be imposed
upon aircraft operations that are not a
part of those activities. Special-use air-
space classifications include:

• ALERT AREA: airspace which may 
contain a high volume of pilot 
training activities or an unusual type 
of aerial activity, neither of which is 
hazardous to aircraft. 

• CONTROLLED FIRING AREA: air-
space wherein activities are 
conducted under conditions so 
controlled as to eliminate hazards to 
nonparticipating aircraft and to 
ensure the safety of persons or 
property on the ground.
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• MILITARY OPERATIONS AREA 
(MOA): designated airspace with 
defined vertical and lateral dimen-
sions established outside Class A 
airspace to separate/segregate certain
military activities from instrument 
flight rule (IFR) traffic and to identify 
for visual flight rule (VFR) traffic 
where these activities are conducted.

• PROHIBITED AREA: designated air-
space within which the flight of 
aircraft is prohibited.

• RESTRICTED AREA: airspace desig-
nated under Federal Aviation 
Regulation (FAR) 73, within which 
the flight of aircraft, while not wholly
prohibited, is subject to restriction.    
Most restricted areas are designated 
joint use.  When not in use by the 
using agency, IFR/VFR operations 
can be authorized by the controlling 
air traffic control facility.

• WARNING AREA: airspace which 
may contain hazards to nonpartici-
pating aircraft.

STANDARD INSTRUMENT DEPAR-
TURE (SID): a preplanned coded air
traffic control IFR departure routing,
preprinted for pilot use in graphic and
textual form only.

STANDARD TERMINAL ARRIVAL
(STAR): a preplanned coded air traffic
control IFR arrival routing, preprinted
for pilot use in graphic and textual or
textual form only.

STOP-AND-GO: a procedure wherein
an aircraft will land, make a complete
stop on the runway, and then commence
a takeoff from that point.  A stop-and-go

is recorded as two operations: one 
operation for the landing and one oper-
ation for the takeoff.
STRAIGHT-IN LANDING/APPROACH:
a landing made on a runway aligned
within 30 degrees of the final approach
course following completion of an
instrument approach.

TACTICAL AIR NAVIGATION
(TACAN): An ultra-high frequency elec-
tronic air navigation system which
provides suitably-equipped aircraft a
continuous indication of bearing and
distance to the TACAN station.

TAKEOFF RUNWAY AVAILABLE
(TORA): see declared distances.

TAKEOFF DISTANCE AVAILABLE
(TODA): see declared distances.

TAXILANE: the portion of the aircraft
parking area used for access between
taxiways and aircraft parking positions.

TAXIWAY: a defined path established
for the taxiing of aircraft from one part
of an airport to another.

TAXIWAY SAFETY AREA (TSA): a
defined surface alongside the taxiway
prepared or suitable for reducing the
risk of damage to an airplane uninten-
tionally departing the taxiway.

TETRAHEDRON: a device used as a
landing direction indicator.  The small
end of the tetrahedron points in the
direction of landing.

THRESHOLD: the beginning of that
portion of the runway available for
landing.  In some instances the landing
threshold may be displaced.
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TOUCH-AND-GO: an operation by an
aircraft that lands and departs on a run-
way without stopping or exiting the
runway.  A touch-and-go is recorded as
two operations: one operation for the
landing and one operation for the take-
off.

TOUCHDOWN ZONE LIGHTING
(TDZ): Two rows of transverse light
bars located symmetrically about the
runway centerline normally at 100-foot
intervals. The basic system extends
3,000 feet along the runway.

TRAFFIC PATTERN: The traffic flow
that is prescribed for aircraft landing at
or taking off from an airport. The com-
ponents of a typical traffic pattern are
the upwind leg, crosswind leg, down-
wind leg, base leg, and final approach.

UNICOM: A nongovernment commu-
nication facility which may provide

airport information at certain airports.
Locations and frequencies of UNI-
COM’s are shown on aeronautical
charts and publications.

UPWIND LEG: A flight path parallel to
the landing runway in the direction of
landing. See “traffic pattern.”
VECTOR: A heading issued to an air-
craft to provide navigational guidance
by radar.

VERY HIGH FREQUENCY/
O M N I D I R E C T I O N A L
RANGE STATION
(VOR): A ground-
based electronic
navigation aid trans-
mitting very high
frequency navi-
gation signals, 360
degrees in azimuth, orient-
ed from magnetic north. Used as the
basis for navigation in the national air-
space system. The VOR periodically
identifies itself by Morse Code and may
have an additional voice identification
feature.

VERY HIGH FREQUENCY 
OMNIDIRECTIONAL RANGE STA-
TION/TACTICAL AIR NAVIGATION
(VORTAC): A navigation aid providing
VOR azimuth, TACAN azimuth, and
TACAN distance-measuring equipment
(DME) at one site.

VICTOR AIRWAY: A control area or
portion thereof established in the form
of a corridor, the centerline of which is
defined by radio navigational aids.

VISUAL APPROACH: An approach
wherein an aircraft on an IFR flight
plan, operating in VFR conditions under
the control of an air traffic control facili-
ty and having an air traffic control
authorization, may proceed to the air-
port of destination in VFR conditions.

VISUAL APPROACH SLOPE INDI-
CATOR (VASI): An airport lighting
facility providing vertical visual
approach slope guidance to aircraft dur-
ing approach to landing by
radiating a directional pattern of
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high intensity red and white focused
light beams which indicate to the pilot
that he is on path if he sees red/white,
above path if white/white, and below
path if red/red. Some airports serving
large aircraft have three-bar VASI’s
which provide two visual guide paths
to the same runway.

VISUAL FLIGHT RULES (VFR): Rules
that govern the procedures for conduct-
ing flight under visual conditions. The
term VFR is also used in the United
States to indicate weather conditions
that are equal to or greater than mini-
mum VFR requirements. In addition, it
is used by pilots and controllers to indi-
cate type of flight plan.

VOR: See “Very High Frequency Omni-
directional Range Station.”

VORTAC: See “Very High Frequency
Omnidirectional Range Station/Tactical
Air Navigation.”

WARNING AREA: see special-use air-
space.

Airport Consultants�

www.coffmanassociates.com�

A-12



A-13

AC: advisory circular

ADF: automatic direction finder

ADG: airplane design group

AFSS: automated flight service 
station

AGL: above ground level

AIA: annual instrument 
approach

AIP: Airport Improvement 
Program

AIR-21: Wendell H. Ford 
Aviation Investment and 
Reform Act for the 21st 
Century

ALS: approach lighting system

ALSF-1: standard 2,400-foot high 
intensity approach light-
ing system with 
sequenced flashers (CAT I 
configuration)

ALSF-2: standard 2,400-foot high 
intensity approach light
ing system with 
sequenced flashers (CAT II
configuration)

APV: instrument approach 
procedure with vertical 
guidance

ARC: airport reference code

ARFF: aircraft rescue and fire-
fighting

ARP: airport reference point

ARTCC: air route traffic control 
center

ASDA: accelerate-stop distance 
available

ASR: airport surveillance radar

ASOS: automated surface obser-
vation station

ATCT: airport traffic control 
tower

ATIS: automated terminal infor-
mation service

AVGAS: aviation gasoline - 
typically 100 low lead 
(100LL)

AWOS: automated weather obser-
vation station

BRL: building restriction line

CFR: Code of Federal Regula-
tions

CIP: capital improvement pro-
gram

DME: distance measuring equip-
ment

DNL: day-night noise level

DWL: runway weight bearing 
capacity for air
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craft with dual-wheel type
landing gear

DTWL: runway weight bearing 
capacity for aircraft with 
dual-tandem type landing 
gear

FAA: Federal Aviation Adminis-
tration

FAR: Federal Aviation Regula-
tion

FBO: fixed base operator

FY: fiscal year

GPS: global positioning system

GS: glide slope

HIRL: high intensity runway 
edge lighting

IFR: instrument flight rules 
(FAR Part 91)

ILS: instrument landing system

IM: inner marker

LDA: localizer type directional 
aid

LDA: landing distance available

LIRL: low intensity runway edge
lighting

LMM: compass locator at middle 
marker

LOC: ILS localizer

LOM: compass locator at ILS 
outer marker

LORAN: long range navigation

MALS: medium intensity 
approach lighting system

MALSR: medium intensity 
approach lighting system 
with sequenced flashers

MALSR: medium intensity 
approach lighting system 
with runway alignment 
indicator lights

MIRL: medium intensity runway 
edge lighting

MITL: medium intensity taxiway 
edge lighting

MLS: microwave landing sys-
tem

MM: middle marker

MOA: military operations area

MSL: mean sea level

NAVAID: navigational aid

NDB: nondirectional radio bea-
con

NM: nautical mile (6,076 .1 feet)

NPIAS: National Plan of Integrat-
ed Airport Systems

NPRM: notice of proposed rule-
making
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ODALS: omnidirectional approach 
lighting system

OFA: object free area

OFZ: obstacle free zone

OM: outer marker

PAC: planning advisory com-
mittee

PAPI: precision approach path 
indicator

PFC: porous friction course

PFC: passenger facility charge

PCL: pilot-controlled lighting

PIW: public information work-
shop

PLASI: pulsating visual approach 
slope indicator

POFA: precision object free area

PVASI: pulsating/steady visual 
approach slope indicator

RCO: remote communications 
outlet

REIL: runway end identifier 
lighting

RNAV: area navigation

RPZ: runway protection zone

RTR: remote transmitter/
receiver

RVR: runway visibility range

RVZ: runway visibility zone

SALS: short approach lighting 
system

SASP: state aviation system plan

SEL: sound exposure level

SID: standard instrument 
departure

SM: statute mile (5,280 feet)

SRE: snow removal equipment

SSALF: simplified short approach 
lighting system with 
sequenced flashers

SSALR: simplified short approach 
lighting system with run-
way alignment indicator 
lights

STAR: standard terminal arrival 
route

SWL: runway weight bearing 
capacity for aircraft with 
single-wheel type landing 
gear

STWL: runway weight bearing 
capacity for aircraft with 
single-wheel tandem type 
landing gear

TACAN: tactical air navigational 
aid

Airport Consultants�

www.coffmanassociates.com�

A-15



TAF: Federal Aviation Adminis-
tration (FAA) Terminal 
Area Forecast

TODA: takeoff distance available

TORA: takeoff runway available

TRACON: terminal radar approach 
control

VASI: visual approach slope 
indicator

VFR: visual flight rules (FAR 
Part 91)

VHF: very high frequency

VOR: very high frequency omni-
directional range

VORTAC: VOR and TACAN collo-
cated
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Ap p e n d i x  B

B ASED  AIRCR AF T/LAN D  LEASE LIS T

REGIS TRATION  NAME N# AIRCRAF T TYP E

Pat r icia Br ower
Pr iva tely owned hangar  upper  pa d.  

N33417 Piper  Archer

Cr a ig Spillman
Ram p t iedown

N2862U Cessn a  172

Morr is  Cour t r igh t
Ram p t iedown

N2448C Piper  Tomahawk

Ron Lee
Pr ivat ely owned han gar , upper pa d.

N4680L Titan  Tornado

W. Traweek
Pr ivat ely owned han gar , upper pa d.

NC2227K Luscombe 8A

W. Traweek
Pr ivat ely owned han gar ,upper pa d.

N93569 Er coupe

C. Tra week
Pr ivat ely owned han gar , upper pa d.

NC 71177 Luscombe 8E

Rober t  Berg
Pr ivat ely owned han gar , lower pad.

A11RHB Titan  tornado

Winst on  Seiler
Ram p Tiedown

N930J S Cessn a  150

Rober t  Berg
Pr ivat ely owned han gar ,lower pad.

A10RHB Quicks ilver

Bruce Dra th
Pr ivat ely owned han gar , lower pad.

A74BBD Titan  Tornado

Un kn own
En closed han gar /tr ailer, lower pad

unknown; Kolb Firefly

J im Hefner
Pr iva tely owned  hangar , upper  pad

UL n ot  regist ered Kolb Firefly

Tim McMakanus
Tem porar ily in r ebu ild

unkn own Champion  Cit r abr ia

Max Wood
Pr ivat ely owned han gar , upper pa d.

N3MW Bede BD-4

Ivan  Benn et
Pr ivat ely owned han gar , upper pa d.

N900WH Titan  Tornado

George Crowe
Ram p Tiedown.

N71595 Cessn a  182M

Don Cahill
Pr ivat ely owned han gar , upper pa d.

not  regist ered Rans Coyote UL Tr a iner
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Appen dix  C
AIRP ORT LAYOUT Airp or t  Mas ter  P la n

P LAN DRAWINGS S a n  Ma n u e l Ai r p or t

Per  Federa l Avia t ion  Adminis t ra t ion  (FAA) and  Ar izona  Depar tment  of
Transpor ta t ion , Division  of Aeronaut ics  (ADOT) requirements , an  officia l Airpor t
Layou t  P lan  (ALP) has  been  developed  for  San  Manuel Airpor t .  The ALP  graph ica lly
presen t s the exist ing a nd u lt ima te a irpor t  la yout .  The ALP is used, in pa r t  by the FAA
and sta te, t o determine funding eligibility for  fu ture development  projects.

The ALP was prepared on  a  computer -a ided dra ft ing sys tem for  fu ture ease of use. The
computer ized pla n  set  pr ovides det a iled in format ion  of exist ing and future facility
layou t  on  multiple layers t ha t  permits  the user  to focus in  on a ny sect ion of the a irport
a t  a  desirable scale.  The plan can be used a s base informat ion  for  design, and can  be
ea sily upda ted in t he fu ture to reflect  new developmen t  and m ore deta il concern ing
exist ing condit ions  as m ade ava ilable t hrough  design  su rveys.

A number  of rela ted  drawin gs, which depict  the u ltima te airspace an d lan dside
development , a re included with  the ALP.  The following provides a  br ief d iscussion  of
the addit iona l dra wings included with  the ALP:

Terminal Area  Draw ing - The termina l a rea  drawing provides  grea ter  det a il
concern ing lan dside improvemen ts nor th  of Runway 11-29 and a t  a  lar ger sca le than
on  the ALP.

Airport  Airs pa ce  D ra w i n g - The Air por t  Air space Drawing is a  gr aphic depict ion  of
Federa l  Aviat ion  Regulations  (F .A.R.)  Par t   77, Objects Affecting N avigable Airspace,
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regula tory cr it er ion .  The Airport  Airspace Dra wing is int ended t o a id loca l au thor ities
in  determin ing if proposed developm en t  could pr esen t  a  hazard  to the a irpor t  and
obst ruct  the a pproach  pa th  to a  runwa y end.  Th is plan  sh ould be coordin a ted with
local lan d use planner s.

Runw ay 11-29 Approac h  Zon e P rofi les  an d Ru nw ay P rofi les  Draw ing  - This
drawing provides both  plan  and pr ofile views of th e F.A.R. Pa rt  77 approach sur face
for  ea ch runwa y en d.  A composite profile of the extended ground line is depicted.
Obst ruct ions a nd clear ances over r oads a nd ra ilroads a re shown as a ppr opr iat e.

In n e r P ortion  of the  Ru nw ay 11-29 Approa ch  Su rface  Draw ing  - The Inner
Por t ion  of t he Approach  Sur face Drawin g is a  scaled dr awin gs of the runway protect ion
zon e (RPZ), r unway sa fety a rea  (RSA), obstacle free zon e (OFZ), and object  free area
(OFA) for  each  runway end . A p lan  and  pr ofile view of each  RPZ is provided to
fa cilit a t e ident ifica t ion  of obst ruct ions t ha t  lie with in t hese sa fety ar eas. Deta iled
obst ruct ion  and facility dat a  is provided to ident ify plann ed improvemen ts and t he
disposit ion  of obst ruct ions (as appropr ia te).

On-Airport  La n d  Us e  Drawi n g  - The On-Airpor t  Land Use Drawing is  a  graphic
depict ion  of the land use r ecommenda t ions.  When  developm en t  is pr oposed, it  sh ould
be directed  to the a ppropr ia te land u se a rea  depicted on th is plan .

Airport  Property  Map  - The Proper ty Map provides informat ion  on  the acquisit ion
and ident ifica t ion of a ll lan d t ra ct s un der the con t rol of the a irpor t . Both  exist ing and
fut ur e propert y holdings a re ident ified on t he P ropert y Map.
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