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Chapter One
INVENTORY



The initial step in the preparation of the
airport master plan for Benton Airpark is
the collection of information pertaining
to the airport and the area it serves. The
information collected in this chapter will
be used in subsequent analyses in this
study. The inventory of existing
conditions at Benton Airpark provides
an overview of the airport facilities and
airspace. Background information
regarding the regional area is also
presented, including information
regarding the airport’s role in the
regional, state, and national aviation
systems, surface transportation, and the
socioeconomic profile.

This information was obtained from
several sources, including on-site
inspections, airport records, review of
other planning studies, the Federal
Aviation Administration (FAA), various
government agencies, a number of on-
line (Internet) sites, which presently
summarize most statistical information
and facts about the airport, and
interviews with airport staff, planning
associations, and airport tenants. As
with any airport planning study, an 
attempt has been made to utilize existing 

data, or information provided in existing
planning documents, to the maximum
extent possible.

AIRPORT SETTING

As depicted on Exhibit 1A, Benton
Airpark is located in the City of
Redding, in Shasta County, which lies at
the northern end of the Sacramento
Valley. Redding serves as the county
seat, as well as the center for
government, retail trade, wholesale
trade, commerce, and recreation for a
large portion of Northern California. The
City is equal in distance between San
Diego and Seattle on Interstate 5.
Redding is the largest city north of

Inventory
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Sacramen to and is one of th ree
incorpora ted cit ies in  Sh ast a  County,
a long with  the Cit ies of Anderson  and
Shast a  Lake.

Climate in  the Cit y of Redding is typ ica l
of Nor thern  Ca liforn ia .  Summers a re
usua lly wa rm and dry, and  win ters a re
usua lly mild.  P recipita t ion  in t he a rea
avera ges 34 inches per  year , with  the
major ity of ra infa ll occurr ing in  the
wint er  months.  Snowfa ll in  the a rea  is
infrequent .

AIRP OR T HIST OR Y AN D
ADMINISTRATION

Bent on  Air pa rk is one of two a irpor t s
loca ted in  the City of Redding.  Situa ted
on appr oxima tely 158.4 acres a t a n
eleva t ion  of 719 feet  above mea n sea
level (MSL), the a irport  ser ves m ainly
sin gle-engine and small twin -engine
a ircra ft .  Ben ton Airpa rk is Reddin g’s
first  a irport  and h as been  in  oper a t ion
s ince the 1920s.  The lan d was
purchased from Grace Welch Elliot t  for
the specific pu rpose of developing an
aer ia l lan ding place.  The a irpor t ’s
services include permanent  a ircra ft
st orage, fuel sa les, a ir cra ft  r en ta l,
t rans ien t  a ircra ft  pa rking, cha r ter s,
a ir cr a ft  m a in t en a n ce, a n d fligh t
ins t ruct ion .  Also loca ted a t  Ben ton
Airpa rk  a re fligh t  facilit ies for  Mercy
Air  Ambu lance, the Ca liforn ia  Highway
Pat rol (CHP ), an d the Experim enta l
Air cra ft  Associa t ion  (EAA).

Bent on  Airpa rk  is owned a nd opera ted
by the City of Redding, Air por t s
Division .  Their m ission is t o provide
the most cost-effective, safe, efficient ,
and well-main ta ined a irpor t  facilities to

serve the t raveling public, a irpor t
ten ants, a nd t he community.

AIRP OR T S YS TEM
P LANN IN G RO LE

Bent on  Airpark is  included  in  the
N ational Plan  of In tegrated  Airport
S ystem s (N PIAS ).  Th is plan  ident ifies
3,344 exist ing a irpor t s which a re
s i g n i f i c a n t  t o  n a t i o n a l  a i r
t ranspor ta t ion , a s well as a irport
development  necessary to meet  the
present  and future r equ iremen ts in
suppor t  of civil needs.  An a irpor t  mus t
be inclu ded in  the NPIAS to be eligible
for  federa l funding assist ance.  Ben ton
Airpa rk  is classified as a  gener a l
aviat ion a irport  in th e NPIAS.

At  the st a te level, t he Ca liforn ia
D e p a r t m e n t  of T r a n s p o r t a t i on
(CALTRANS), Division  of Aerona ut ics,
provides sta te-wide planning t o a irpor t s
through its California Aviation S ystem
Plan  (CASP).  The purpose of the CASP
is to ensu re tha t  t he st a t e has an
adequa te and efficien t  system of
a irpor t s to serve it s a via t ion  needs well
in to th e fut ur e.  The CASP is
responsible for  the genera l supervision
of a ll aeronau t ics with in  the st a te.  It  is
empowered by sta t e law to make ru les
and regu la t ions govern ing all airport s,
fligh t  schools, and a ll other aeronau t ica l
act ivity.  The CASP  defines  the specific
role of each  a irport  in t he st a te’s
avia t ion  system and develops forecast s
for  avia t ion a ct ivity in  t he St a te of
Ca liforn ia .  These forecas ts assis t  in  the
ident ifica t ion  of a irpor t s in  need of
capit a l improvement s and pr ovide a
guide for  programming federa l and
sta te developmen t funds.
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AIRP OR T FACILITIES

Air por t  facilit ies can  be funct iona lly
classified int o two broa d ca tegor ies:
a irside and la ndside.  The a irside
ca t egor y in clu des t h ose fa cilit ies
dir ectly a ssociat ed wit h  a ir cr a ft
opera tions.  Th e la ndside ca tegory
includes those facilit ies necessa ry to
provide a  sa fe t r ansit ion  from sur face to
a ir  t ranspor t a t ion  and suppor t  a ir cra ft
servicing, s torage, main tenance, and
opera t iona l sa fety.

AIRSIDE FACILITIES

Airside facilities include runwa ys,
t a xiwa ys,  a i r f ie ld ligh t in g, a n d
naviga t iona l a ids.  Airside facilit ies a re
ident ified on  Ex h ib it  1B .  Table  1A
summarizes a irside facility dat a  for
Benton  Airpark .

T A B L E  1 A

A i r s i d e  F a c i l i t y  D a t a

B e n t o n  A i r p a r k

R u n w a y  1 5 -3 3

R u n w a y  L en g t h  (fe et )

R u n w a y  W id t h  (fe et )

2 ,420

80

R u n wa y S u r fa ce M a t er ia l

C on d it ion

Asp h a lt

G ood

P a vem en t  M a r kin gs B a sic

R u n w a y L oa d  B ea r in g S t r en gt h  (lbs .)

   S in g l e  W h e e l L oa d in g  (S W L ) 12 ,500

Air field L igh t in g R ot a t in g  B ea con
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W e a t h e r  or  N a v ig a t ion a l Aid s S eg m en t ed  C ir cle

L igh t ed  W in d  C on e

Sour ce: A ir p ort  Fa cil it y D ir ectory; S ou th w est  U .S .  (Ap r il 1 8 , 2002).

*  Ra dio-con tr ol led .

Runw ays

Bent on  Airpa rk is served by a  sin gle
aspha lt  runway (Runway 15-33), wh ich
is 2,420 feet  long a nd 80 feet  wide.  Th is
aspha lt     r unway    is     or ien ted     in    a

north west-sout hea st   manner  and has a
load bear ing str ength  of 12,500 poun ds
sin gle wh eel loading (SWL).  SWL
refers t o the design  of cer ta in  a ircra ft
landin g gear s wh ich  have a  single wheel
on  each  main  landing gear  st ru t .
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Taxiways

At Benton  Airpa rk, Runwa y 15-33 is
served by two fu ll-length  pa ra llel
taxiwa ys (A and B).  Taxiwa y A
pa ra llels Runway 15-33 on  the east  side
and is equipped with  fou r  addit iona l
taxiwa ys (A1, A2, A3, an d A4).  These
four  t axiways serve a s en t rance/exit
and connector  t axiways to  Taxiway A.
Ta xiway A1 conn ects the end of
Runway 15 with  Taxiway A.  Taxiway
A2 connects  to Ta xiway A in  fron t  of the
a ir cra ft  pa rking r amp.  Taxiway A3
serves as a n  exit  t axiway near  the sou th
end of the T-hangars , while Taxiway A4
serves as a n  en t rance/exit  t axiwa y to
the end of Runway 33.

Taxiway B parallels Runway 15-33 on
the west  side a nd is  also served by four
ent rance/exit  and connector t axiwa ys
(B1, B2, B3, an d B4).  These four
taxiwa ys cor respond with  Ta xiwa ys A1,
A2, A3, and A4 on t he opposite side of
the runway.  The taxiway system a t
Bent on  Air pa rk is shown on  Exh ibit
1B .

Airfie ld  Light ing  and Signage

Runway 15-33 is equ ipped with  mediu m
intensit y runway light ing (MIRL).  All
a ir field ligh t ing syst ems a re cont rolled
through a  pilot -cont rolled ligh t ing
system (PCL).  This a llows pilot s to tu rn
on and/or  increase the in tens ity of the
a ir field ligh t ing sys tems from the
a ir cra ft  with  the use of the a ircra ft ’s
rad io t ransmit ter .

A two-un it precision a pproach pa th
indica tor  (PAPI-2L) is ava ilable on  both
ends of Runway 15-33.  A P API consist s

of a  sys tem of ligh ts , loca ted  a t  var ious
distances from the runway th resh old.
When  in t erpret ed by th e pilot, th ese
ligh ts give h im or  h er  a n indica t ion  of
bein g above, below, or  on  the designed
descen t  pa th  to th e runwa y.

While the a irport  is not  equipped wit h
taxiway ligh t ing, orange and  blue
reflectors line the edges of a ll t axiwa ys.
Neither  end of Runway 15-33 is
equipped with  runway end iden t ifier
ligh ts (REILs).

Bent on  Airpark  cur ren t ly has  no
approach  ligh t ing systems.  The
rota t ing bea con is co-loca ted with  the
cell tower .  Ben ton  Airpark is equipped
with  a  lighted wind tee, wh ich  pr ovides
p i lot s  in for m a t ion  a bou t  win d
condit ions and a  segmen ted circle,
wh ich  p r ov id e s  t r a ffic p a t t e r n
in format ion  to pilot s.  The lighted wind
tee and segmented circle a re loca ted
nea r  th e end of Runway 15, on t he west
side.  An  addit iona l lighted wind t ee is
loca ted near  the end of Runway 33, on
the west  side.

Pave men t  Markings

P a vemen t  m a r k in gs  a id  in  t h e
movemen t  of a ircraft  a long a irpor t
su r fa ces a nd iden t ify closed or
haza rdous a reas  on  the a irpor t .  The
ba sic markings on  Runway 15-33
iden t ify t h e r u n wa y cen t er lin e,
design a t ion , a nd a ircra ft  holding
positions.

Ta xiway and apr on cen ter line m arkings
are provided to a ss is t  a ircraft  us ing
th ese a irpor t  su r faces.  Taxiway
center line   mark ings   a ssist    pilot s   in
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main ta in ing proper  clearance from
pavement  edges an d objects  near  the
taxiway/taxilane edges.  Pavement  edge
markings also ident ify a ircra ft  parking
an d aircra ft h olding positions.

LANDS IDE FACILITIES

Lan dside facilities ar e th e groun d-based
fa cilities tha t  suppor t  the a ircraft  and
pilot /pa ssen ger handlin g fu nct ions.
These facilit ies t ypically in clude the
fixed base opera tor ha ngar  an d offices,
a ir cra ft  stora ge/ma inten an ce ha ngar s,
a ir cra ft  pa rk ing apr ons, and su ppor t
facilit ies su ch  as fuel st orage, pu blic
rest rooms, au tomobile parking, and
roadway access.  Lan dside facilities ar e
ident ified on  Ex h ib it  1C.

Aircraft  Parking Apron

The apr on  a rea  includes spa ce for  t ie-
downs, a ircraft  parking, and t axilane
access to hanga r  facilit ies.  Th ere is one
apron  a rea  at  Bent on Airpark, tota ling
approximately 32,000 squ are ya rds.
Th is apron a rea  is loca ted on  the
north east  side of the a irfield an d offers
t ie-downs for  both  based (30 spaces) and
t rans ien t  a ir cra ft  (18 spaces).  Two
helicopter  lan ding ar eas a re a lso loca ted
on th is apron , a long with  a  compass
rose, which  p ilot s  can  use to ca libra te
th eir a ircra ft compa ss.

Gen eral Aviation  Fac il it ies

Genera l aviat ion  facilit ies, as iden t ified
on Ex h ib it  1C, a re loca ted on  both  the
east  a nd west sides of the a irfield.
Hillside Avia t ion, t he only fixed base

opera tor  (FBO) a t  Ben ton  Airpa rk, has
an 8,280 square-foot  hangar  loca ted
sou theast  of the based a ircra ft  t ie-
downs.  They offer  fligh t  inst ruct ion ,
a ir cra ft  ren ta ls, sightseeing tour s/rides,
a ir cra ft  char ters, a ircraft  main tenance
a n d m odifica t ion , a ir cr a ft  pa r t s,
avia t ion  accessor ies, a s well a s a ircra ft
sales, leas ing, an d broker age.  The
Airpa rk  Ca fé is a lso loca ted in  th is
bu ildin g.

Addit iona l gener a l avia t ion  facilit ies a t
Bent on  Airpark  include a  three-unit
hanga r  sha red by th e Ca liforn ia
Highway Pat rol (CHP) and  Mercy
Medica l Cen ter .  This hangar  is loca ted
sout hea st  of the CHP building and
tota ls approximately 8,600 square feet .

Severa l t ypes of hanga r  storage space
are ava ila ble at  Bent on Airpark,
includin g T-hangar s, shade ha ngar s,
box hangars , and open  hanga rs.  There
are six T-ha ngar  buildings at  th e
a irpor t  tota ling a ppr oxima tely 64,400
square feet .  Four  of these a re loca ted
on the east  side of the a irfield and two
are locat ed on t he west side of the
airfield.  These six T-ha ngar  buildings,
a ll of which  a re cur ren t ly occupied, hold
a  tota l of 60 a ircra ft .  An  office a rea  is
ava ilable on  ea ch  end of T-hangars C,
D, and E , for a  tota l of six offices.  Two
shade ha nga r bu ildings ar e loca ted on
the wes t  side of the a ir field and tot a l
approximately 34,200 squa re feet .
There a re a  t ot a l of 30 spa ces for
a ircra ft  in t hese shade hangar s.  One
row of open  hangars  is  loca ted  nor th  of
the shade hangar s a nd holds t en
a ircra ft .  Hangar  ra t es for  based
a ircra ft , as well as t ie-down r at es for
based and t ransient  a ircra ft  a re shown
in  Table  1B .
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T A B L E  1 B

H a n g a r  a n d  Ti e -d o w n  R a te s

B e n t o n  A i r p a r k

B a s e d  Air c ra ft

Mo n th ly

R a te s

T -h a n g a r s  1 -2 0  (A  a n d  B ) $118

T -h a n g a r s  2 1-3 0  (C ) $125

T -h a n g a r s  3 1-4 0 (D ) $184

T-h a n ga r s  41-50  (E ) $228

O p en  H a n ga r s $89

S h a d e H a n g a r s $89

Aircra ft  Tie-down  (Sin gle) $34

Air cr a ft  T ie -d ow n

   (Twin  & H el icopt er ) $58

H a n g a r  O ffice $25

Tr a n s ie n t  Ai rc ra ft D a i ly  R a t e s

Tie-down  (Sin gle) $4

T ie -d ow n

   (Twin  & H el icopt er ) $5

S ou r ce: Ben t on  Air p a r k  (J u ly  2002).

Au t om o bile  P a rk in g

There a re two parking lot s a va ilable for
au tomobiles a t  Bent on  Airpa rk.  The
main  pa rking lot , which  is locat ed sout h
of Hillside Avia t ion , tota ls a pproxi-
mately 8,900 squa re yar ds (200 spaces).
The other  pa rking lot  is loca ted nor th  of
H i l l s i d e  Av i a t i on  a n d  t ot a l s
approximately 2,150 squa re ya rds (50
spa ces).  Limited pa rk ing is also
ava ilable dir ectly in  front  of Hillside
Avia t ion .

F u e l F a ci li ti es

Fuel facilities at  Benton  Airpark  a re
loca ted on  t he west  side of the a ir field
and include two 12,000-gallon  above-
ground stora ge tanks.

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

There a re no ARFF facilities loca ted at
Bent on  Airpar k.  ARFF  services ar e
pr ovided by the Cit y of Reddin g.

U ti li ti es

Elect r ica l service, wat er , sewer , and
sa nita ry wa st e a re a ll fur n ish ed by t he
City of Redding.  Na tura l gas is
provided by Pa cific Gas & E lect r ic.
Pacific Bell provides telephone service.

EN R O U T E N A VIG AT IO N

AND  AIR SP ACE

Airport  navigat iona l aids, or  NAVAIDS,
p r o vi d e e le ct r on ic n a viga t ion a l
assis tance to a ircra ft  for  approaches to
an a irpor t .  Benton  Airpark  does  not
have any navigat iona l aids loca ted on
the field.  However, th ere a re severa l
types of naviga t iona l aids in  the a rea
ava ilable to p ilot s  flying to or  from
Bent on  Airpa rk , such  as t he ver y h igh
frequency omnidirect iona l range (VOR)
facility and the nondirectiona l beacon
(NDB).
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The VOR provides azimuth  readings to
pilot s of proper ly equipped a ircra ft  by
t ransmit t ing a  signa l at  every degree to
provide 360 individua l naviga t iona l
cou r s e s .  F r equ e n t l y,  d i st a n ce
m ea s u r in g equ ip m en t  (DME ) is
combined with  a  VOR facility to provide
dis t a n ce , a s  we l l a s  dir ect ion
in format ion  to the pilot .  Milita 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
pr ovides dis t a n ce a n d d ir ection
in format ion  to civil and milita ry pilots.

The nearest  a va ilable VOR to Benton
Airpa rk  is the Redding VOR/DME,
which  is loca ted appr oxima tely  seven
nau t ica l miles  southeas t  a t  Redding
Mun icipal Airport  and can  be reached
on the frequen cy 108.40 Mh z.  The Red
Bluff VORTAC, loca ted a pproximately
30 na ut ica l miles  southeas t  of the
a irpor t , can  a lso be u t ilized by p ilot s
flying to or  from Benton  Airpar k.  These
facilit ies a re ident ified on  Exh ibit 1D .

The NDB t ransmit s ra dio sign a ls which
pilot s of proper ly equipped a ircra ft  can
determine the bear ing to or  from the
NDB facility an d then  t rack  to or  from
the s ta t ion .  Benton  Airpark  does  not
have an N DB loca ted on  the field.
However , pilot s flying in  or  ou t  of
Bent on  Airpa rk  can  u t ilize the Rober ta
NDB, which is loca ted approxima tely 28
na u t ica l miles sou th  of the a irpor t  a nd
is ident ified on  Ex h ib it  1D .

Vic in i ty Airspace

To ensure a  sa fe and  efficien t  a ir spa ce
environment  for  a ll a spect s of avia t ion ,
the FAA has est ablished an  a ir space

structure tha t  regu la tes a nd es tablishes
procedures for  a ircra ft  us ing the
Na t iona l Airspace System .  The U.S.
a ir space st ructure pr ovides two basic
ca tegories of a ir space, cont rolled  and
un cont rolled, and iden t ifies them as
Classes A, B, C, D, E , an d G.

Class  A a irspace is cont rolled a irspace
and includes  a ll a irspace from 18,000
feet  MSL t o Fligh t  Level 600
(approximately 60,000 feet MSL).  Class
B a ir space is con t rolled a ir space
surrounding h igh  capa city commercia l
ser vice a irpor t s (i.e. San Fra ncisco
In terna t iona l Air por t ).  Class  C a irspa ce
is cont rolled a irspace surrounding lower
act ivity commercia l ser vice a irpor ts and
some milita ry airport s.  Class D
a ir spa ce  is  con t r ol led  a i r s pa ce
surrounding a irpor t s  with  an  a irpor t
t r a ffic cont rol tower  (ATCT).  All
a ir cra ft  opera t ing with in  Classes A, B,
C, and D a ir space must  be in  con tact
with  the a ir  t ra ffic cont rol facility
responsible for  t ha t pa r t icu la r  a ir space.
Class  E  a irspace is cont rolled a irspace
t h a t  encompa sses all instr u m ent
approach  procedur es an d low alt itude
feder a l a irwa ys.  On ly a ir cr a ft
conduct ing ins t rument  fligh ts a re
required to be in con tact  with  a ir  t r a ffic
cont rol when opera ting in Class E
a irspace.  Air cra ft  conduct ing visua l
fligh ts in Class E  a irspa ce a re not
required to be in  rad io communica t ions
with  a ir  t ra ffic cont rol facilit ies .  Visua l
fligh t  can  only be conducted  if min imum
visibilit y an d cloud ceilings exist.  Class
G a irspace is uncon t rolled a ir space tha t
does not  requ ire contact  with  an  a ir
t ra ffic cont rol facilit y.

Benton  Airpar k is locat ed in Class E
a irspace,  with  the floor  1,200 feet  above
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the su rface.  Appr oxima tely two
nau t ica l miles  to the sout hea st is Class
D a irspace, wh ich   su r rounds Reddin g
Mun icipal Air por t  in  a  radius of
approximately five na ut ical miles,
begin ning a t  the surface and extendin g
up to 3,000 feet MSL.  This Class D
a irspa ce is in  effect when  the t ower  is
opera t ing (8:30 a .m . t o 11:30 p.m .).
Dur ing the per iod when the a irpor t
t r a ffic cont rol tower  is closed, th is Class
D a irspace revert s t o Class G a irspace.

The Whitmore 1 and  Whitmore 2
milita ry opera t ions a reas  (MOAs) a re
loca ted approxima tely 20 naut ica l miles
east  of Bent on  Airpa rk.  The Maxwell 2
MOA is loca ted appr oxima tely 17
nau t ica l miles sou thwest  of the a irpor t .
MOAs define a ir space wh ere a  h igh
level of milita ry a ct ivity is condu cted,
and  are int ended to segr ega te civil and
milit a ry a ircra ft .  While civilian
opera t ions a re not  rest r icted in MOAs,
civilian  a ircra ft  a re caut ioned to be
a lert  when MOAs are act ive and  a t  the
specified a ltit ude.  All t h ree MOAs ar e
under  the cont rol of the Oa kland Air
Route Tra ffic Cont rol Cent er  (ARTCC)
and milita ry opera t ions a re au thor ized
from 11,000 feet  MSL or  3,000 feet
AGL, whichever is h igher .  The
Whitmore 1 and 2 MOAs a re in  effect
Monda y th rough  Fr iday from 7:30 a .m.
to 4:30 p.m ., wh ile the Ma xwell 2 MOA
is in  effect  Monday th rough  F r iday from
5:00 a .m. to 8:00 p.m.  These MOAs are
ident ified on  Ex h ib it  1D .

For  a ircraft  a r r iving or  depar t ing the
regiona l a rea  using VOR facilit ies , a
system of Federa l Air ways , r efer red to
as Victor Airways, ha s been established.
Vict or  Airways ar e cor r idor s of a ir space
eigh t  miles wide t h a t  exten d upward

from 1,200 feet  AGL to 18,000 feet  MSL
and exten d between VOR naviga t iona l
facilities.  As  shown on  Ex h ib it  1D ,
Vict or  Airwa ys in t he a rea  emana te
from the Red Bluff VORTAC.

Air Traffic  Control

Bent on  Airpa rk does not h ave an
a irpor t  t ra ffic con t rol tower.  Therefore,
no forma l t ermina l a ir  services  a re
available.  Air cra ft  opera t ing in  the
vicin ity of the a irpor t  a re not  r equired
to file any type of fligh t  p lan  or  con tact
any a ir  t r a ffic cont rol facility unless
they are en t er ing a irspace where
contact  is m anda tory.  Air  t ra ffic
a dvisor ies a n d  cer t a in  wea t h er
in format ion  can  be obta ined  using the
common t ra ffic advisory frequency
(CTAF) cha nn el 122.80 Mhz, also
kn own as UNICOM.  Enrou te a ir  t r a ffic
cont rol services a re pr ovided by the
Oakland Air  Route Tra ffic Cont rol
Center  (ARTCC).

The Rancho Murieta  F ligh t  Service
Sta t ion  (FSS) provides a ddit iona l t ra ffic
ser vice to p ilot s  opera t ing in  the vicin ity
of the a irpor t .  This FSS provides pilot s
with  weather  in format ion , a irpor t
a d vis or y service, fligh t  pla n n in g
pr ocessin g, and communica t ion  with
other  a ir  t ra ffic cont rol facilit ies .  A
remote communica t ions out let  (RCO) is
loca ted a t  the Rancho Murieta  FSS for
act iva t ing and closin g ins t rument  fligh t
plans.

GENERALIZED LAND US E

Exist ing lan d use su rrounding Bent on
Airpa rk    is  a   mix  of  resident ial,  open
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spa ce, and offices.  Res iden t ia l land u se
a bu ts the a irpor t  p roper ty to the
north east  and nor thwest .  S t . J oseph’s
School and  St . J oseph’s  Church  a re
loca ted to the ea st  side of the a irpor t . To
the sout h of th e airport  ru nwa y is a
capped landfill (providing a  buffer
bet ween  a ir por t  op er a t ion s  a n d
residen t ia l a reas  fa r ther  to the south).
Exh ibit 1E  presen t s the s t reet  network
a n d  ju r i s d i ct i on a l  b ou n d a r i e s
surrounding Bent on Airpark.

HEIGHT  AN D
HAZAR D ZO N IN G

Height  and hazar d zoning est ablishes
height  limit s for  new const ruct ion  near
the a irpor t  and with in  the runway
appr oaches.  I t  is based upon  an
approach  pla n  wh ich  descr ibes a r t ificia l
su rfaces defin ing t he edges of a irspace
wh ich  a re to r ema in  free of obs t ruct ions
for  th e purpose of sa fe a ir  naviga t ion.  It
requires tha t  anyone who is proposing
to const ruct  or  a lter  a n  object  tha t
a ffects a irspace must  not ify the Federa l
Avia t ion  Admin ist ra t ion  pr ior  to it s
const ruct ion .  Bent on  Airpa rk’s ru les
and regula t ions  rega rdin g heigh t  and
hazard zoning a re foun d in the Redding
Municipal Code, Tit le 18, Chapter
18.50, wh ich  est ablishes  an  Airpor t
Environs Over lay Dist r ict .  Recom-
mendat ions of th is  study may require
revision to th is  ordinance or  the
overlays which  a re a t tached  to the
ordinance by reference.

S OCIOECON OMIC
CHARACTERISTICS

A var iety of hist orica l an d forecast
socioeconomic da ta , rela ted  to the
regiona l ar ea, was collected for u se in
va r ious elemen ts of th is mast er  pla n .
Th is in for m a t ion  a ssist s in  t he
det ermina t ion  of aviat ion  service level
requ irements a t  the a irpor t .  Avia t ion
act ivity is influenced by the popu la t ion
base, economic st ren gth  of the r egion ,
and the a bilit y of the r egion  to sust a in
a  st rong economic ba se over a n
ext ended per iod of t ime.  Hist or ica l
popula t ion , employment , and economic
da ta  was obta ined for  use in  th is s tudy.

P OP ULATION

Histor ica l popula t ion  figures  for  the
City of Redding and Shasta  County a re
shown in  Table  1C.  Between  1990 and
2000, the City of Redding added
approximately 14,400 new resident s,
represent ing an  average annua l growth
ra te of 2.0 percent .  Dur ing this sam e
t ime, Shasta  Coun ty grew a t  an  annua l
a ver a ge of 1.1 percent ,  addin g
appr oxima tely 16,200 new resident s.

Popu la t ion  forecast s for  the City of
Reddin g wer e provided by the City and
project  a  popu lat ion  of 116,836 by 2022.
Th is is nea r ly double the popula t ion  of
the City in  1990.  P opula t ion  forecast s
for  Shasta  County were int erpolat ed by
Coffman   Associat es   from   project ions
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made by t he Com plete Econom ic and
Dem ograph ic Data S ource (CEDDS )
2002.  The CEDDS is published by
Woods & P oole E conomics, Inc. from
informat ion     collected    by    the    U.S.

Depar tment  of Commerce.  This forecast
project s a  tota l popula t ion  of 212,500 for
Sh a st a  Coun t y by 2022, wh ich
represen t s an  avera ge annua l growth
ra te of 1.21 percen t .

T A B L E  1 C

H i st o ri c a l a n d  F o r e c a s t P o p u la t io n

H ISTO R ICAL F O R E CAS T

A r e a 1 9 9 0 2 0 0 0 2 0 0 7 2 0 1 2 2 0 2 2

Av g . An n u a l

G r o w t h  R a t e

( 2 0 0 0 -2 0 2 2 )

C it y of Red d in g

S h a s t a  C ou n t y

66 ,462

147 ,036

80 ,865

163 ,256

91 ,934 1

178 ,500 2

100 ,011 1

189 ,300 2

116 ,836 1

212 ,500 2

1 .69%

1.21%

S ou r ce:  H is t or ica l - U .S . C en su s  B u rea u .
1 Ci ty  of Red din g F orecast s  -  Pr ovided  by th e City.
2 S h a s t a  C ou n t y F or eca s t s  - In t er p ola t ed  fr om  C E D D S , W ood s  &  P oole  (2002).

EMPLOYMENT

Analysis of a  community’s employmen t
base can  be va luable in  determining the
overa ll well-bein g in  tha t  comm unity.
The community’s make-up and hea lth
ca n  signi fica nt ly det er m in e t h e
a va ila bilit y of jobs , va r iet y of
employmen t  oppor tunit ies, a nd types of
wages provided by local employers.

Accordin g to the Ca liforn ia  Labor
M a r k e t  I n for m a t ion ,  a v e r a g e
employmen t  st a t ist ics showed Shasta
County’s civilian  labor  force to be
74,800 for  the year  2000, an  increase of
6,900 over 1990 figures .  Th e County’s
annua l avera ge un employmen t  ra te of
6.9 percent  in t he year  2000 was h igher
than the st a te’s r a te of 4.9 percent  tha t
same yea r .  However , the county’s
u n em ploymen t  r a t e has  declined
su bst an t ia lly since 1996, when the
unemployment  ra te was  a t  a  h igh  of 9.9

percen t .  Cur ren t  average u nem ploy-
ment  ra tes for 2002 (J anuary-Ma y)
show Shasta  County a t  8.1 percent  and
the St a te of Californ ia a t  6.5 percen t .
The increa se in u nemploymen t  ra t es
s ince the yea r  2000 can  be pa r t ly
a t t r ibu t ed to an  a lready s lowing
economy ear lier t ha t  year , coupled with
the event s of Sept ember  11 t h , 2001.

Accordin g to the CEDDS (2002), t h ree
indust r ies (ser vices, ret a il t rade, and
g ov e r n m e n t ) d om i n a t e d  S h a s t a
County’s tota l employment  in 2000.
The services indust ry accoun ted for  the
largest  share (28,000), capt ur ing nea r ly
35 percent  of a ll employment , with  the
largest  concent ra t ion  of jobs  in  the
hea lth  services sector.  The ret a il t ra de
sector  cont r ibu ted 20 percent  (16,100) of
the tota l, while the government  sector
made up over 15 percen t  (12,300) of a ll
jobs in 2000.  The cur ren t  indust ry
project ions for  the county, for  the per iod
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2000-2020 , in d ica t e  t h a t  t ot a l
employmen t  will increa se by at  least
26,500 jobs, or  3.6 percen t .  The
services, ret a il t ra de, and government
indust r ies will cont inue to domina te
employmen t , account ing for  near ly 75
percent  of all employment  in Sha sta
County by 2020.

The top five major  employers in  Shasta
Coun ty for  2001, and the tota l number
of employees, a re listed below:

• County of Shast a  (1,983)
• Mercy Medica l Cent er  (1,570)
• Redding Medica l Cent er(1,200)
• Shasta /Tehama/Tr in ity J oin t

  Community College (1,025)
• City of Redding (907)

Nor th of Sacramen to, Shast a  Coun ty
has become a  major  medica l services
center .  Togeth er , Mercy Medica l Cent er
and Reddin g Medica l Center  employ
over 2,700 people and represen t  two of
the top five lar gest  employers in Sh ast a
County.

INCOME

Per  capita  persona l income (PCPI),
ad just ed for  1996 dolla rs , is  shown in
Table  1D  and compares Shasta  County,
t he State  of California , and the Unit ed
Sta tes.  In  2000, Shasta  County’s PCPI
was $6,000 less than  the Sta te of
Ca liforn ia  an d $4,500 less th an  th e
Un ited Sta tes.  Forecast s project  Shasta
County to increase a t  an  annua l r a te of
1.04 per cen t  th rough 2022, wh ile
Ca liforn ia  and the Un ited S ta tes PCPI
are expected to increase a t  annua l r a tes
of 1.07 percent  and 1.12 percen t ,
respect ively.

S U MMAR Y

The in format ion discussed in  th is
inven tory chapt er  pr ovides a  founda t ion
upon which  the rem ain ing elemen ts of
t h e  p la n n in g  p r oce s s  wi l l  be
cons t ructed.  Th is in format ion  will
provide guida nce, a long with  addit iona l
an alysis and  da ta  collect ion , for  the
development  of forecast s of avia t ion
dema nd a nd facility requirem ent s.

T A B L E  1 D

P e r s o n a l  I n c o m e  P e r  C a p i t a  ( 1 9 9 6 $ )

A r e a 2 0 0 0 2 0 2 2

An n u a l

In c r e a s e

( 2 0 0 0 -2 0 2 2 )

S h a s t a  C ou n t y

C a lifor n ia

U n i ted  S ta tes

$22 ,500

$28 ,500

$27 ,000

$28 ,270

$36 ,000

$34 ,500

1 .04%

1.07%

1.12%

S ou r ce: C E D D S  W oods  a n d  P oole (20 02 ), F or eca s t s  In t er p ola t ed  by  C offm a n  As socia t es .  
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D O CU MENT  S O U R CES

As ment ioned ea r lier , a  va r iety of
different  sources were u t ilized  in  the
inventory pr ocess .  The following list ing
reflect s a  pa r t ia l compila t ion of th ese
sources.  This does not  include da ta
provided by a irpor t  managemen t  a s
par t of their  records, nor  does it  include
a irpor t  d rawings  and photographs
which were referenced for  in format ion .
On-sit e inven tory and in terviews with
st a ff t enants  a lso cont r ibu ted  to the
inventory effor t .

Airport/ Facility Directory, S outh west
U . S . ,  U . S .  D e p a r t m e n t  o f
Tra nspor t a t ion , F ede r a l Avia t ion
Admin ist r a t ion , Na t iona l Aeronau t ica l
Char t ing Office, Apr il 18, 2002 Edit ion .

Klam ath Falls Aeronau tical Chart, U.S.
Depar tment  of Transpor ta t ion , Federa l
Avia t ion  Admin is t r a t ion , Na t iona l
Aeronau t ica l Char t ing Office, 66t h

Edit ion , Apr il 18, 2002.

N ational Plan  of In tegrated  Airport
S ystem s (NP IAS), U.S. Depar tment  of
Tr a n s por t a t ion , F ede r a l Avia t ion
Administ ra t ion , 1998-2002.

A number  of In ternet  sites were a lso
used to collect  in format ion  for  the
inventory chapter .  These include the
followin g:

City of Redding Airpor t s Division:
ht tp://ci.redding.ca.us/airports/

City of Redding (H omepage):
h t tp ://ci.redding.ca .us

Economic Development  Corpora t ion  of
Sh ast a  County:
h t tp ://www.shastaedc.org

FAA 5010 Data :
h t tp://www.a irnav.com

Shast a  County (Homepage):
ht tp://www.co.sha sta .ca.us/

U.S . Census Bureau:
h t tp://www.censu s.gov/



Chapter Two
AVIATION DEMAND FORECASTS



Facility planning must begin with a
definition of the demand that may
reasonably be expected to occur at the
airport over a specific period of time. 
For Benton Airpark, this involves
forecasts of aviation activity through 
the year 2022. In this master plan,
forecasts of based aircraft, based 
aircraft fleet mix, and annual aircraft
operations will serve as the basis for
facility planning.

It is virtually impossible to predict, with
any certainty, year-to-year fluctuations 
of activity when looking 20 years into
the future. Because aviation activity 
can be affected by many influences at 
the local, regional, and national levels, 
it is important to remember that
forecasts are to serve only as guidelines
and planning must remain flexible
enough to respond to unforseen facility
needs.

The following forecast analysis examines
recent developments, historical
information, and current aviation trends
to provide an updated set of aviation
demand projections for Benton Airpark.
The intent is to permit the City of
Redding to make planning adjustments
necessary to ensure that the facility
meets projected demands in an efficient
and cost-effective manner.

These forecasts have been prepared
following the events of September 11,
2001, when four commercial airliners
were hijacked. Immediately following
the events of September 11th, the national
airspace system was closed and all
commercial flights were grounded.
Following the resumption of flights,
commercial airline traffic was down,
which led to schedule reductions and
layoffs by many of the commercial
airlines.   The   federal  government

Aviation Demand 
Forecasts
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Chapter Two
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provided billions of dollars in  financia l
assis tance to t he comm ercial airlines,
a long with  loan guarantees .  No sim ila r
assis tance was pr ovided for  the gener a l
avia t ion  indust ry.  The tota l impact s
Sept ember  11 t h  will have on  commercia l
and gener a l avia t ion  can  only be
determined over  t ime.

The dem and-based manner  in  wh ich
th is mast er  pla n  is being prepa red is
int ended to a ccomm odat e var iat ions in
demand a t  the a irpor t .  Demand-based
planning relat es  capita l impr ovemen ts
to demand factors, such  as ba sed
a ircra ft , inst ead of point s in  t ime.  Th is
a llows th e airport  to address capit a l
improvemen t  needs according to actua l
demand occur r ing a t  the a irpor t .
Therefore, should based a ircra ft  slow or
decline, it  may n ot  be necessa ry to
implemen t  some improvemen t pr ojects.
However , should the a irport  experience
a ccelera ted growth , the pla n  will have
accounted for  tha t  growth  and will be
flexible en ough  to respond accordingly.

GENERAL AVIATION
TRENDS

Each year , t he Federa l Avia t ion
Admin ist ra t ion  (FAA) pu blish es it s
na t iona l avia t ion  forecas t .  Included in
th is pu blicat ion  a re forecas t s for  a ir
car r iers, regiona l air  ca r r iers, genera l
avia t ion , and milit a ry act ivity a t
civilian  a irpor t s .  The forecas ts a re
prepa red to meet  budget  and planning
needs of the const it uent  un it s  of the
FAA and t o pr ovide in format ion  tha t
can  be used by s ta te and loca l
au th orities, the avia t ion  indust ry, and
the gener a l public.  The current  edit ion
when th is chapter  was wr it t en  was FAA

Aerospace Forecasts, Fiscal Y ears 2002-
2013.  These forecast s use the economic
per formance of t he Un it ed Sta t es a s an
indica tor  of fu ture avia t ion  indust ry
growth .  Sim ila r  economic ana lyses a re
applied to the ou t look for  avia t ion
growth  in  in terna t iona l market s.  Long-
term FAA forecast s t h rough t he year
2025 a re pr ovided in  the FAA Long
R ange Aerospace Forecasts document .

Following more than  a  decade of
decline, the genera l aviat ion indust ry
was revita lized with  the passage of the
General Av iation R evitalization Act in
1994, wh ich  limit s the liability on
gener a l avia t ion  a ircr a ft  to 18 years
from the da t e of manufacture.  This
legisla t ion  spa rked an  in teres t  to renew
the manufactur ing of genera l avia t ion
a ircra ft ,  due to the redu ct ion  in  product
liabilit y, a s well as r enewed optimism
for  the indust ry.  The h igh  cost  of
product  liability insurance was a  ma jor
factor  in  the decis ion  by m any Am erican
a ir cra ft  manufacturers t o slow or
d iscont inue the product ion  of genera l
avia t ion  a ircra ft .

However , th is cont inued  growth  in  the
gener a l avia t ion  indust ry slowed
con sider a bly in 2001, n egat ively
impacted by th e event s of Sept ember
11 t h .  Thousands of genera l avia t ion
a ir cra ft  were grounded for  weeks, due to
“no-fly zone” rest rict ions im posed on
opera t ions of a ircra ft  in  secur ity-
sensit ive a reas .  Some U.S . a irpor t s in
and around Wa shingt on , D.C. and New
York City remain  closed t o visua l flight
ru les (VFR) t ra ffic.  This, in  addit ion  to
the economic recession a lrea dy t aking
pla ce in  2001, has h ad a  pr ofoundly
nega t ive impact  on  the genera l avia t ion
indu st ry.
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According to a  repor t  released  by the
Gen er a l Avia t ion  Ma n u fa ct u r er s
Associa t ion  (GAMA), aircraft  shipments
were down 13.4 per cen t  for  the t h ird
quar ter , and 6.2 percent  yea r-to-da te.
The Aerospace Indus t r ies Associa t ion  of
Am er ica  (AIAA) expect s gener a l
avia t ion  sh ipments t o decline for  the
first  t ime sin ce 1994, down  8.8 percen t ,
to 2,556 a ir cra ft.  The number  of
gener a l avia t ion  hour s flown  is
projected to decline by 2.2 percen t  in
2002, and  increase by only 0.4 percent
the following year .

At  the end of 2001, t he tota l pilot
popula t ion , including studen t , private,
commercia l, and  a ir line t ranspor t , was
est ima t ed a t  649,957. Th is is  an
increa se of 3.9 percent , or 24,000 pilots,
from 2000.  S tudent  p ilot s  were the only
gr oup to exper ience a  decrease  in 2001,
down 6.6 percen t  from 2000.  The
number  of s tudent  pilot s is projected to
decline by 4.5 percent  in 2002, and a n
addit iona l 1.2 percent  the following
year .  After  2004, the number  of s tudent
pilot s is expected t o increase a t  an
average annua l ra te of 1.0 percen t ,
tota ling 90,000 in 2013, which is less
t han the number  recorded  in  2000
(93,064).

However , the event s of Sept ember  11 t h

have not  had the same negat ive impact
on  the bus iness/corpora t e side of
gener a l avia t ion .  The increased
secur ity measures  placed  on  commercia l
fligh ts has increased in terest  in
fr a ct ion a l a n d cor por a t e a ir cr a ft
ownersh ip, as  well as  on-demand
char ter  fligh ts for  shor t -haul rout es.
Th is is r eflected in  the forecast  of act ive
gener a l avia t ion  pilots , excludin g a ir
t ranspor t  pilot s, to increase by 54,000

(0.8 percent  annua lly) over  the forecast
period.

The most  notable t rend  in  genera l
avia t ion  is  the cont inued st rong u se of
gener a l aviat ion a ircra ft for bu siness
and corpora te uses .  According to the
FAA, genera l avia t ion  opera t ions  and
gener a l avia t ion  a ir cra ft  handled a t
enrou te t r a ffic cont rol cen ters increa sed
for  t h e n int h  con secu t ive yea r ,
sign ifying the cont inued growth  in  the
use of more soph ist ica ted gener a l
avia t ion  a ircra ft .  The forecast  for
gener a l avia t ion  a ir cra ft  a ssumes tha t
business use of genera l avia t ion  will
expand much  more r apidly than
personal/spor t  use, due la rgely t o the
e x p e ct e d  gr ow t h  in  fr a ct ion a l
ownersh ip .

In  2000, there was a n  est ima ted
217,533 act ive genera l avia t ion  a ircra ft ,
represent ing a  decrease of 0.9 percent
from the pr evious yea r , and t he first
decline in  five yea rs.  Exh ib it  2A
depict s the F AA forecast  for a ct ive
gener a l avia t ion  a ir cra ft  in t he Un ited
Sta tes.  The FAA forecas ts genera l
avia t ion  a ir cra ft  t o increase a t  an
average annua l ra te of 0.3 percent  over
the 13-year  forecast  per iod.  Single-
engine piston  a ircra ft  a re expected to
decrea se from 149,422 in  the shor t -
t erm, and t hen  begin  a  per iod of slow
growth  a fter  2004, rea ching 152,000 in
2013.  Mult i-engine pis ton  a ircraft  a re
expected to remain  rela t ively fla t
t h r ou gh ou t  t h e for ecas t  per iod .
Turbine-powered a ircra ft  a re expected
to grow a t  an  average annua l r a te of 2.1
percent  over t he forecast  per iod, fa st er
than a ll other  segments of t he na t iona l
fleet.  Turbojet  a ircra ft  a re expect ed to
provide    the   la rgest    por t ion    of   th is
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growth , with  an annua l average growth
ra te of 3.4 percent .  This st rong growth
projected for  t he tu rbojet  a ir cra ft  can  be
a t t r ibut ed to the growth  in  the
fr act iona l ownersh ip indust ry, new
product  offer ings (which  include n ew
ent ry level a ircra ft  and long-r ange
globa l jets), and a  sh ift  from commercia l
t r a vel  by m a n y t r a veler s  a n d
corpora tions.  Turboprop  a ircraft , on  the
other  hand, a re projected to gr ow a t  an
average annua l ra te of on ly 0.2 percent
over t he forecast  period.

Manufacturer  and indust ry programs
and in it ia t ives cont inue to revita lize the
gener a l avia t ion  indust ry with  a  va r iety
of program s.  For  exam ple, P iper
Air cra ft  Compa ny ha s crea ted P iper
F inancia l Services (PFS) to offer
compet it ive in t erest  ra t es an d/or
lea sin g of P iper  a ircra ft.  Manufacturer
and indust ry programs include the “No
Plan e, No Gain” progra m promoted
join t ly by the Gen er a l Avia t ion
Manufacturers Associat ion  (GAMA) and
t h e  N a t ion a l Bu s in ess  Air cr a ft
Associa t ion  (NBAA).  Th is program was
designed to promote the use of genera l
avia t ion  a ir cra ft a s a n  essent ia l, cost -
effect ive tool for  businesses.  Other
programs a re in tended to p romote
growth  in new pilot st ar ts and to
in t roduce people t o genera l avia t ion .
These include “Project  P ilot ,” sponsored
by the Aircra ft  Owners and P ilot s
Associa t ion  (AOP A), “F lying S ta r t”,
sponsored by the Exper imenta l Aircraft
Associa t ion  (EAA), “Be a  P ilot ,” join t ly
sponsored and support ed by more than
100 indust ry organiza t ions, and “Av
Kids ,” sponsored by the NBAA.  Over
the yea rs, progra ms such  as t hese h ave
played an  impor tan t  role in  the success

of gener a l avia t ion , and will con t inue to
be vita l to it s growth  in t he fu ture.

FOR ECAST IN G APP RO ACH

The development  of avia t ion  forecast s
proceeds through both  ana lyt ica l and
judgmen ta l processes.  A series of
ma themat ica l relat ionsh ips is t ested to
esta blish st a t ist ica l logic and r a t iona le
for  projected  growth .  However , the
judgement  of the forecast  ana lyst , based
u p on  p r o fe s s i on a l  e xp e r i e n ce ,
knowledge of the avia t ion  indust ry, and
assessment  of the loca l sit ua t ion , is
impor tan t  in  the fin a l determina 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.  Meth odologies
frequen t ly considered include t rend
line/t ime-series pr oject ions, correlat ion /
regress ion  ana lys is , and  market  share
an alysis.

Trend line/t ime-series projections a re
pr oba bly the simplest a nd m ost  familia r
of the forecas t ing techn iques.  By fitt ing
growth  curves to hist or ica l da ta , th en
extending them in to the fu tu re, a  basic
t rend line project ion  is produced.  A
ba sic a ssumpt ion  of th is t echn ique is
tha t ou tside factor s will cont inu e to
a ffect  avia t ion  demand in  much the
same m a nner  as  in  the past .  As  broad
as this a ssumpt ion  may be, the t rend
line pr oject ion  does serve a s a  reliable
ben ch m a r k  for  com p a r in g ot h er
projections.



U.S. ACTIVE GENERAL AVIATION AIRCRAFT (in thousands)

2000 

2003 

2008 

2013

149.4 

146.0 

148.7 

152.0

5.8 

5.7 

5.8 

5.9

6.7 

6.7 

6.8 

6.9

217.6 

213.9 

219.7 

225.3

As of
Dec. 31

20.4 

20.4 

20.8 

21.4

FIXED WING

Sources: FAA General Aviation and Air Taxi Activity (and Avionics) Surveys.
 FAA Aerospace Forecasts, Fiscal Years 2002-2013.

Notes: An active aircraft is one that has a current registration and was flown
 at least one hour during the calendar year.
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Cor rela t ion an alysis provides a  measure
of direct r elat ionsh ip between  two
separa te set s of h ist or ic da ta .  Should
there be a  reasonable correla t ion
bet ween  t h e da t a  s et s , fu r t h er
eva lua t ion  usin g regress ion  ana lysis
may be employed.

R e g r e s s i on  a n a l y s is  m ea s u r es
s t a t is t ica l r ela t ion sh ips  bet ween
dependent  and independen t  var iables,
yieldin g a  “correla t ion  coefficien t .”  The
cor rela t ion  coefficient  (Pea rson’s  “r”)
measu res associa t ion  between the
changes in  t he dependen t  var iable a nd
the independent  var iable(s ).  I f the “r -
s q u a r e d ” v a l u e  ( co e f f i c i e n t
determina t ion) is gr ea ter  than  0.95, it
indica tes good predictive reliabilit y.  A
value less t han  0.95 may be used, but
with  the understanding tha t  the
predict ive reliability is lower.

Market  share a na lysis involves a
h istor ica l review of the a irport  act ivity
as a  percen tage, or  sha re, of a  lar ger
regiona l, st a te, or  na t iona l a via t ion
market .  A h is tor ica l market  share
t rend is det ermined pr oviding an
expected market  sha re for  t he fu ture.
These sha res a re then  mult ip lied  by the
forecast s of the la rger  geogr aphica l a rea
to produce a  market  sh a re project ion .
Th is method has the same limita t ions
as t rend line project ions, bu t  can
provide a  usefu l check on  the va lidit y of
oth er forecast ing techn iques.

It  is impor tan t  to note t ha t  one sh ould
not  a ssume a  h igh  level of confidence in
forecast s t ha t  exten d beyond five year s.
Facility and  financia l p lanning usua lly
require a t  least  a  10-year  preview, s ince
it  often  ta kes more t ha n five year s to
complete a  major  facility development

program.  However , it  is impor t an t  to
use forecast s which  do not  overest ima te
reven u e-gen er a t ing capa bilities or
understa te demand for  facilit ies needed
to meet public (user ) needs.

AVIATION ACTIVITY
FORECASTS

To determine the types and sizes of
facilit ies tha t  should be plann ed to
accommodate gener a l avia t ion  act ivity,
cer t a in  element s of th e activity mu st  be
projected.  Indica tors of genera l avia t ion
demand include:

! Based Aircra ft
! Based Aircra ft  F leet  Mix
! Annual Opera t ions
! Peak  Act ivity

The remainder  of th is  chapter  will
examine h is tor ica l t rends with  rega rd to
th ese a reas of genera l avia t ion  act ivity
and project futu re dema nd for t hese
segmen ts of gen era l avia t ion a ct ivity a t
the a irpor t .

BASED  AIRCRAFT F ORE CASTS

The number  of based  a ircraft  is  the
most  ba sic indica tor  of gener a l avia t ion
demand a t  an  a irpor t .  By first
developin g a  forecast  of based a ircra ft ,
the gr owth  of other  factors can  be
projected.  In  1990, Benton Airpa rk
repor ted 102 ba sed a ircra ft .  S ince then ,
the number  of based  a ircraft  has
increa sed, with  124 r epor ted  on  the
Air por t  Mast er  Record in  2001.  Th is
equa tes to an  average annua l growth
ra te of 0.89 percen t .
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Foreca st s of based a ircra ft  a t  Ben ton
Airpa rk  h a ve been  pr epa red by
examining the a irport ’s market  sha re of
registered a ircra ft  in  Shasta  County
and as a  market  sh a re of U.S. a ct ive
genera l avia t ion  a ircra ft .

Table  2A compa res based a ir cra ft  a t
Bent on   Airpa rk  with  h istor ica l a ir cra ft

regist ered in  Shast a  County.  As sh own
in  the t able, the a irport  captured 34
percen t  of a ircra ft  r egistered in  Shasta
County in 1990.  The a irport ’s market
share ha s increa sed sin ce then ,
captur ing 37 per cent  in 2001.

T A B L E  2 A

B a s e d  Air c ra ft  M a rk e t  S h a re  o f  R e g is te re d  Air c ra ft

B e n t o n  A i r p a r k

Ye a r

B e n t o n  A i r p a r k

B a s e d  Air c ra ft

S h a s t a  C o u n t y

R e g is te re d  Air c ra ft

% o f R e g is te r e d

Air c ra ft

1990

2001

102

124

301

331

34%

37%

C o n s t a n t  M a r k e t  S h a r e

2007

2012

2022

127

129

133

339 1

345 1

356 1

37%

37%

37%

In c r ea s i n g  Ma r k e t  S h a r e

2007

2012

2022

131

136

148

339 1

345 1

356 1

39%

40%

42%

S ou r ce: H ist orica l Ba se d  Air cra ft - F AA T erm in a l A rea  Foreca st s ; H is t or ica l R egi s t er ed  Air cr a ft  -

F AA T erm in a l A rea  Foreca st s  (1990), Av ia t ion  G old m in e C D  (2001).
1 E x t r a po la t ed  by  Coffm an  Associa t e s .

The tota l nu mber  of a ircra ft  regist ered
in  Sha sta  Coun ty in 1990 was 301,
wh ich  com pa r es t o 331 a ir cr a ft
regist ered in  the Coun ty in  2001.  Th is
represen t s an  average annua l growth
ra te of 0.87 percent .  This percen t  was
then used  to project  the number  of
regist ered a ircraft  th roughout  the
p lann ing per iod  a n d yields 339
regist ered a ir cr a ft  by 2007; 345
regist ered a ircra ft  by 2012; and 356
regist ered a ircra ft  by 2022.

Based on  the r egist ered a ir cra ft
pr oject ions for  Shasta  County and  the
a irpor t ’s h istor ica l ma rket  sha re, two
forecast s were then developed.  The first
forecast  developed u sed a  cons tan t
market  share of 37 percent , as r epor ted
for  2001.  This forecast  yields 133 based
a ir cra ft  a t  Benton  Airpark in 2022.  The
second forecast  developed used a n
increa sin g market  sha re (39%-42%) and
yielded 148 ba sed a ircra ft  by t he year
2022.  Both  market  share forecas ts a re
presented  in  Table  2A.
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As previously ment ioned, forecast s of
based a ir cra ft  a t  Benton  Airpark  were
also developed by exa min ing the
a irpor t ’s h is tor ica l market  share of U.S.
act ive genera l avia t ion  a ircra ft .  Once
again , two forecast s were developed: a
cons tan t market  share forecast  a nd an
increa sin g market  share forecas t .  The
constan t  market  share forecast  assumes
tha t based a ircraft  will cont inue to gr ow
a t   the  same ra t e a s U .S. act ive genera l

avia t ion  a ircra ft  a nd a pplies the 2001
Bent on  Airpark  market  share of 0.057
percen t .  This forecast  yields 133 based
a ir cra ft  a t  Ben ton  Airpa rk by 2022.
The increa sing mar ket sh ar e forecast ,
wh ich  is consist ent  with  the h istor ica l
t rend a t  Bent on  Airpa rk, yields 152
based a ircraft  a t  the a irpor t  in  2022.
Both  the cons tan t  and increas ing
market  sha re forecast s a re presen ted in
Table  2B .

TABLE 2B
Base d Airc ra ft Marke t S h are  of U .S. Active  Ge n e ra l Aviation  Airc ra ft
Be n ton  Airpark

Year
Be n ton  Airpark
Base d Airc ra ft

U.S . Act ive  Genera l
Aviation  Airc ra ft

% of U .S. Active  GA
Aircraft  Based  at

Benton

1995
2001

102
124

188,100
216,200

0.054%
0.057%

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

2007
2012
2022

124
128
133

218,300
224,300

 234,0001

0.057%
0.057%
0.057%

Incr ea sin g S h a r e Pr oject ion

2007
2012
2022

129
137
152

218,300
224,300

 234,0001

0.059%
0.061%
0.065%

Sour ce: His tor ica l Based  Aircra ft  from FAA T erm inal Area Forecasts; His torical and
Forecast  U.S . Act ive Genera l Avia t ion  Air cra ft  from FAA Aerospace
Forecasts, Fiscal Y ears 2002-2013.

1 Ext rapola ted by Coffman Associates . 

Two addit iona l forecast s of based
a ircr a ft  at  Benton Airpar k were also
exam ined for  th is study: the FAA TAF
and the 1999 California Aviat ion
S ystem  Plan  (CASP ).  The F AA TAF
presen t s based a ircra ft  project ions for
Bent on  Airpa rk through 2015.  Th is
forecast  project s based a ircra ft  to

rema in  s tagnant  a t  124 through the
year  2015.  The 1999 CASP  provides
forecast s for  based a ir cra ft  a t  Benton
Airpa rk  through  the yea r  2020.
In terpolat ion  of th is forecas t  yields 161
based aircraft in 2007 an d 174 based
a ircra ft  in 2012.
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For  planning pu rposes , a  mid-range
forecast  is genera lly ch osen .  The
selected planning for ecast  is one tha t
closely pa ra llels t he increa sing ma rket
share of registered a ircra ft  and yields
130  ba sed   a ircra ft   in  2007;  135 based

a ir cra ft  in  2012; and 145 ba sed a ir cra ft
in  2022.  Table  2C and Exh ib it  2B
summar ize the ba sed a ircra ft  forecast s
developed for  Benton  Airpark , includin g
th e selected forecast .

TABLE 2C
Su mm ary of  Based Aircraft Foreca sts
Be n to n  Airpark

2001 2007 2012 2022

Market  Sh are of Regist ered Aircra ft
   Cons tan t  Market  Share
   In creasing Mar ket  Share 

124

127
131

129
136

133
148

Market  Sh are of U.S. Act ive GA Aircra ft
   Cons tan t  Market  Share
   Increas ing Market  Share

124
129

128
137

133
152

FAA T erm inal Area Forecast 124 124 -

1999 California Aviation S ystem  Plan 161 174 -

Selec ted  Forecas t 130 135 145

1 Int erpolat ed by Coffma n Associat es.

BASED  AIRCRAFT F LEE T MIX

Knowing the a ircra ft  fleet mix expected
to u t ilize the a irport  in  the fut ure is
necessary to proper ly p lan  facilit ies t ha t
will best  serve the level of act ivity and
the type of act ivit ies occurr ing a t  the
a irpor t .  Current ly, Bent on Airpark’s
fleet mix consis t s of the followin g: 113
sin gle-engine a ircraft , 12 mult i-engine
a ircra ft , and t hree h elicopters.  It
sh ould be noted tha t the mult i-engine
cat egory includes tu rboprops.

The forecast  fleet  m ix of based a ir cra ft
a t   Bent on   Airpa rk  wa s  det ermined by

exa m in in g exist in g a n d  for eca st
na tiona l aviat ion t rends.  The na t iona l
t rend in  genera l avia t ion is t owar d a
grea ter  percentage of larger , more
sophist ica ted a ircraft  as  par t  of the
na t iona l fleet .  The projected t rend of
based a ir cra ft  a t  Benton  Airpark
includes a  growing number  of single-
engine a ircraft , while the number  of
multi-engines and helicopters a re
expected to exper ience only a  sligh t
increa se in  their  numbers.  Genera l
avia t ion  fleet  mix project ions for  Ben ton
Airpa rk  a re presented  in  Table  2D and
Ex h ib it  2B .
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Multi-Engine - 9.80%



2-9

T A B L E  2 D

G e n e r a l  Av i a t i o n  F l e e t  M ix  F o r e c a s t

B e n t o n  A i r p a r k

E XIS TIN G F O R E CAS T

T y p e 2 0 0 2 % 2 0 0 7 % 2 0 1 2 % 2 0 2 2 %

S in gle-E n gin e

M u lt i-E n gin e

H elicop t er

113

12

3

88 .28%

9.38%

2.34%

115

12

3

88 .10%

9.45%

2.45%

119

13

3

87 .90%

9.55%

2.55%

127

14

4

87 .50%

9.80%

2.70%

T o ta l 1 2 8 1 0 0 .0 % 1 3 0 1 0 0 .0 % 1 3 5 1 0 0 .0 % 1 4 5 1 0 0 .0 %

*M u lt i-en gin e ca t eg or y in clu d es  t u r bop r op  a ir cr a ft . 

ANN UAL OP ER ATIONS

Aircra ft  opera t ions  a re repor ted  in  three
gener a l ca tegor ies: a ir t axi, gener a l
avia t ion  opera t ion , and  milita ry.  Air
t axi opera tions consist  of the use of
gener a l avia t ion  a ir cra ft  for  “on-
dema nd” commercia l t r anspor t  of
persons and  proper ty in  accorda nce
with  Federa l Avia t ion  Regu la t ion
(F.A.R.) Pa r t  135.  Genera l avia t ion
opera t ions include a  wide range of
act ivity r anging from persona l to
business and corpora te u ses .  Milita ry
opera t ions include those opera t ions
condu cted by va r ious branches of the
milita ry.

Air Taxi  and Mili tary  Operat ions

Accordin g to FAA repor t s, a ir  t axi
opera t ions a t  Ben ton  Airpa rk have
remained st eady a t  1,000 since 1996.
Forecast s by t he F AA pr oject a ir  t axi
opera t ions a t  the a irpor t  t o increase
t h r ou gh ou t  t h e p la n n in g p er iod
cons is ten t  with  increa sin g business use
of gener a l avia t ion .  There have been  no
milita ry  opera tions  a t   Benton  Airpark

s ince 1982, and there a re not  expected
to be any throughout  the p lanning
period.

Gene ral Aviat ion Operat ions

Gen er a l a via t ion  oper a t ion s a r e
classified as eit her  loca l or  it ineran t .  A
loca l oper a t ion  is a  t ake-off or  landin g
per formed by an  a ir cra ft  t ha t  opera tes
with in  sigh t  of the a irpor t , or  which
executes sim ula t ed appr oaches or
touch-and-go opera t ions a t  the a irpor t .
Gen er a l ly, loca l oper a t ion s  a r e
character ized by t r a in ing opera tions.
I t in er a n t  oper 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 .  Typica lly, it ineran t  opera t ions
increa se with  business and commercia l
use, s ince business a ircra ft  a re used
pr imar ily for  t r anspor t a tion  from one
loca t ion  to another .  According to FAA
report s, there were 34,000 tota l genera l
avia t ion  opera tions a t  Benton  Airpark
in  2001.  Opera t ions were split even ly
with  50 percent  loca l and  50 percent
it ineran t .
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The fir st  method used to develop
forecast s of a nnua l opera t ions was by
examining the number  of opera t ions per
based a ir cra ft .  Two forecast s of
opera t ions per  based a ircra ft  have been
developed.  F ir st , a  const an t , or  st a t ic,
level    of    275   opera t ions   per    based

a ir cra ft  wa s a pplied.  As shown  in
Table  2E , t h is yields 39,800 tota l
opera t ions a t  Benton  Airpa rk by 2022.
The second project ion , wh ich  used an
increa sin g ra t io of opera t ions per  based
a ircra ft , yields 42,800 tota l opera t ions
by 2022.

T A B L E  2 E

O p e r a t i o n s  P e r  B a s e d  A i r c r a f t  F o r e c a s t s

B e n t o n  A i r p a r k

Ye a r

B a s e d

Air c ra ft

It in e r a n t

O p e ra t i o n s

L o ca l

O p e ra t i o n s

T o ta l

O p e ra t i o n s

O p e ra t i o n s  P e r

B a s e d  Air c ra ft

2001 124 17 ,000 17 ,000 34 ,000 275

C O N S T A N T  R A T IO  P R O J E C T IO N

2007

2012

2022

130

135

145

17 ,900

18 ,600

19 ,900

17 ,900

18 ,600

19 ,900

35 ,800

37 ,200

39 ,800

275

275

275

IN C R E AS IN G  R A T IO  P R O J E C T IO N

2007

2012

2022

130

135

145

18 ,200

19 ,200

21 ,400

18 ,200

19 ,200

21 ,400

36 ,400

38 ,400

42 ,800

280

285

295

S ou r ce: H ist orica l da t a  - FAA T erm in a l A rea  Foreca st s .

The 1999 CASP was a lso examined for
compara tive pur poses.  The CASP
pr oject s  t ot a l  gen er a l  a via t ion
opera t ions in  the S ta te of Ca liforn ia  to
gr ow a t  an  aver age a nnua l r a te of 1.6
percent  th rough  2015.  Applying th is
percen tage gr owth  to genera l avia t ion
opera t ions a t  Benton Airpa rk  yields
37,400 opera t ions by 2007; 40,500
opera t ions by 2012; and 47,500
opera t ions by 2022.

The 1999 CASP a lso presen t s forecast s
of ann ua l opera t ions a t  individua l
a irpor t s in  the st a te th rough 2020.
In terpolat ion  of the forecast  for  Bent on
Airpa rk  yields 42,900 annual opera t ions

a t  the a irport  by 2007 an d 45,300
a n n u a l  op e r a t i on s  b y  2 0 1 2 .
Ext rapola t ion  of th is forecas t  yields
51,800 an nua l opera t ions by 2022.

A sum ma ry of all the forecast s,
includin g the selected planning forecast ,
is presen ted in  Table  2F .  The selected
planning forecast  for  Benton  Airpark is
an  avera ge  of the forecast s and yields
37,000 opera t ions by 2007; 40,000
opera t ions by 2012; a nd 46,000
opera t ions by 2022.  It  is expected th a t
opera t ions will cont inue t o be split
even ly a t  50 percen t  loca l a nd 50
percen t  it iner an t  t h r oughou t  t he
plan ning period.
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T A B L E  2 F

S u m m a r y  o f  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

B e n t o n  A i r p a r k

2 0 0 1 2 0 0 7 2 0 1 2 2 0 2 2

O p er a t ion s  P er  B a sed  Air cr a ft

   Con st a n t  R a t io P r ojection

   In cr ea s in g R a t io P r oject ion

3 4 ,0 0 0

35 ,800

36 ,400

37 ,200

38 ,400

39 ,800

42 ,800

1 9 99  C a li for n i a  A v ia t ion  S y st em  P la n 42 ,900 1 45 ,300 1 51 ,800 2

St a te ’s P r ojected  An n u a l Gr owt h  Ra te  (1.6%) 37 ,400 40 ,500 47 ,500

S e l e c t e d  F o r e c a s t 3 7 ,0 0 0 4 0 ,0 0 0 4 6 ,0 0 0

1  I n t e rpo la t ed  by  Coffm an  Associa t e s .
2  E x t r a po la t ed  by  Coffm an  Associa t e s .

P EAKING CHARACTERISTICS

Many a irpor t  facility needs a re rela t ed
to the levels of act ivity dur ing pea k
periods.  The per iods u sed in  developin g
facility requ irements for  th is  study are
as follows:

! P e a k Mon th  - The ca lenda r
month when peak act ivity occu rs.

! Design  Day  - The average day
in  the peak m onth .  This
indica tor  is der ived by dividing
the peak  month a ct ivity by t he
number  of days  in  the month .

! Busy  Day  - Th e bu sy day of a
typical week in t he peak m ont h.

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

It  is impor tan t  to note tha t  on ly the
peak  month   is a n  absolute peak with in

a  given year .  All other  peak  periods
will be exceeded a t  var ious t imes dur ing
the year .  However, they do represen t
rea sonable plann ing st anda rds tha t can
be applied without  overbuilding or
being too rest r ict ive.

Typ ica lly, t h e pea k  m on t h  for
opera t ions represents between 10-12
p er cen t  of t he a irpor t ’s  a n n u al
opera tions.  Month ly opera t iona l t ot a ls
were not  ava ilable a t  Ben ton Airpark.
Therefore, for  planning purposes, t he
peak month  has been  est ima ted a t  10.0
percent  of forecast  a nn ua l opera tions.
The design  day was then  ca lcula t ed by
dividin g the peak m onth  opera t ions by
30.  The busy day ha s been  est ima ted a t
25 percent  h igher  t han  the average day
in  the peak m onth  and was ca lcu lat ed
by mult iplying the design  day by 1.25.
Design  hour  opera t ions were ca lcu lat ed
a t  15.0 percent  of design  day opera tions.
Table  2G su mmarizes pea k act ivity
forecasts for Bent on Airpark.
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T A B L E  2 G

F o r e c a s t  o f  P e a k  A c t i v i t y

B e n t o n  A i r p a r k

2 0 0 1 2 0 0 7 2 0 1 2 2 0 2 2

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

An n u a l

P ea k  Mon th  (10.0%)

D es ign  D a y

B u sy D a y

De sign  H our  (15.0%)

34 ,000

3 ,400

113

142

17

37 ,000

3 ,700

123

154

19

 40 ,000

4 ,000

133

167

20

46 ,000

4 ,600

153

192

23

S ou r ce: P ea k  M on t h , D es ign  D a y, B u sy D a y, a n d  D es ign  H ou r  a r e e s t im a t ed  figu r es .  

S U MMAR Y

This chapter  has provided forecast s for
each  sector  of a via t ion  dem a nd
an t icipa ted over t he plann ing period.
Exh ibit 2C presen t s a  summary of the
avia t ion  forecast s developed for  Bent on
Airpark.    The   a irport    is  expected  to

exper ience increases in  tota l based
a ircra ft , as  well as  annual genera l
avia t ion  oper a t ions.  Th e next  st ep in
th is st udy is to a ssess  the capacity of
exist ing facilit ies to accommodate
forecast  demand and determine what
types of facilit ies will be needed to meet
th ese dema nds.
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SUMMARY OF AVIATION ACTIVITY FORECASTS

HISTORICAL FORECASTS

ANNUAL OPERATIONS

Itinerant
 General Aviation 17,000 18,500 20,000 23,000
 Air Taxi 1,000 1,100 1,200 1,400
Total Itinerant 18,000 19,600 21,200 24,400

Local
 General Aviation 17,000 18,500 20,000 23,000
Total Operations 35,000 38,100 41,200 47,400

BASED AIRCRAFT

Single Engine 113 115 119 127
Multi-Engine 12 12 13 14
Helicopter 3 3 3 4
Total Based Aircraft 128 130 135 145

OPERATIONS FORECAST BASED AIRCRAFT FORECAST
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Chapter Three
FACILITY REQUIREMENTS



To properly plan for the future of Benton
Airpark, it is necessary to translate
forecast aviation demand into the
specific types and quantities of facilities
that can adequately 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,
aircraft parking apron, and automobile
parking) facility requirements.

The objective of this effort is to 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
these 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 DESIGN
STANDARDS

The selection of appropriate Federal
Aviation Administration (FAA) design
standards for the development and
location of airport facilities is based
primarily upon the characteristics of the
aircraft which are currently using, or are
expected to use, the airport. Planning for
future aircraft use is of particular
importance since design standards are
used to plan separation distances
between facilities. These standards must
be determined now since the relocation
of these facilities will likely be extremely
expensive at a later date.

Facility Requirements

3-1

Chapter Three
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The FAA has est ablished  a  coding
system to r ela t e a irpor t  des ign cr iter ia
t o t he opera t iona l and physical
character ist ics of a ircra ft  expected to
use th e airport .  This code, t he a irpor t
r efer en ce code  (ARC), h a s  t wo
componen ts: the fir st  component ,
depicted by a  let t er , is the a ircra ft
a p p r oa ch  s p e e d  ( o p e r a t i o n a l
character ist ic); the second component ,
depicted by a  Roman  numera l, is t he
a irplane design group a nd r elat es to
a i r c r a f t  w i n g s p a n  ( p h y s i c a l
character ist ic).  Gen era lly, aircra ft
approach  speed applies to runways  and
runway-relat ed facilit ies, while a ircra ft
wi n g s pa n  p r i m a r i l y r e l a t e s  t o
separa t ion  cr iter ia  involving taxiways,
ta xilanes, an d landside facilities.

Accordin g to FAA Advisory Circu la r
(AC) 150/5300-13, Airport Design , an
a ircra ft ’s approach  ca t egory is based
upon 1.3 t imes it s s ta ll speed in  landin g
con fig u r a t ion  a t  t h a t  a ir cr a ft ’s
maximum cer t ifica ted weigh t .  Th e five
approach  cat egories used in  a irpor t
plann ing are a s follows:

Ca t egor y A: Speed less th an  91 knots.

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

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

Ca t e gor y D: Speed 141 knots or  more,
bu t  less t han  166 knots. 

Ca t eg or y E: Speed grea ter  than  166
knots.

The a irplane des ign  group (ADG) is
based upon  the a ircra ft ’s wingspan .

The six ADG’s used in  a irpor t  p lanning
ar e as follows:

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

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

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

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

G r ou p  V: 171 feet  up to bu t  not
including 214 feet . 

Gr ou p  VI: 214 feet  or  grea ter .

I n  or der  t o det er m in e facilit y
requirem ent s, an  ARC should first  be
determined, then  appropria te a irpor t
design  cr iter ia can  be applied.  This
begins with  a  review of the type of
a ir cra ft  us ing and  expected  to use
Benton  Airpark .

The FAA recommends design ing a irpor t
funct iona l elements  to meet  the
requ irements of the most  demanding
ARC for  tha t  a irpor t .  The major ity of
a ir cra ft  cu r ren t ly opera t ing a t  the
a irpor t  ar e single-engine and sma ll
twin-engine genera l avia t ion  a ir cra ft
(weigh ing l2,500 pounds or  less), wh ich
fa ll with in  appr oach  ca tegor ies A and B
an d design group I.

In  addit ion , both  the Ca liforn ia
Highwa y Pa t rol and Mercy Medical
Cent er  a ir  ambulance conduct  a ir
opera t ions from Bent on Airpark.  Mercy
Medica l Center ’s a ir  ambulance service
reportedly      avera ges     approximately
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1,450 annua l opera t ions  (four  da ily),
u t ilizing three twin-turbo Cessna
a ir cra ft  (ARC B-I  a ircraft ) and  one
helicopter .  These a ircra ft , wh ich  fa ll
wit h in  ARC B-I, a re the most
demanding cla ss of a ir cra ft  opera t ing a t
the a irpor t .  Therefore, the a irpor t ’s
cur ren t  ARC B-I should be su fficient
thr oughout  the plann ing period.

P LANN ING HOR IZON LEVELS

The cost-effective, efficien t , and order ly
development  of an  a irpor t  should  rely
more upon actua l demand a t  an  a irpor t
than a  t ime-based forecast  figure.  In
order  to develop a  mast er  pla n  tha t  is
demand-based ra ther  tha n t ime-based,
a ser ies of planning h or izon  milestones
have been  es tablished  for  Ben ton
Airpa rk  tha t t ake in to cons idera t ion  the
rea sonable range of avia t ion  demand
project ions pr epa red in Ch apter  Two.

It  is  impor tan t  to cons ider  th a t  the
actua l act ivity a t  the a irpor t  may be
higher  or  lower t han  projected a ct ivity
levels.      By    planning    according    to

act ivity milest ones, t he r esu ltan t  pla n
can  accomm odat e un expected sh ifts, or
cha nges, in  the a rea ’s a via t ion  dema nd.

I t  i s  im por t a n t  t h a t  t h e pla n
accommodate these changes so tha t  the
City of Redding can respond to
unexpected changes in  a  t imely fa sh ion .
These milestones provide flexibilit y,
wh ile poten t ia lly extending th is  plan’s
usefu l life if avia t ion  t rends slow over
t ime.

The most  impor tan t  rea son  for  u t ilizing
milestones is tha t  they a llow th e airport
to develop facilit ies according to need
genera ted by actua l demand levels.  The
dema nd-based  schedu le provides
flex ib i l i t y  in  d eve lopm en t ,  a s
development  schedu les can be slowed or
expedited according t o actua l demand a t
any given  t ime over  the p lanning
period.  The resu lta n t  plan  provides
a irpor t  officia ls wit h  a  financia lly
responsible an d need-based program.
Table  3A presents  the p lann ing horizon
milestones for  each  act ivit y demand
ca tegory.

TABLE 3A
P lan n in g H ori zo n  Activ ity  Lev e ls
Be n ton  Airpark

Curre n t
Le v e ls

Sh ort-
Term

Interm ed iate
Term

Long-
Term

Ba sed Air cra ft
Annua l Opera t ions

128
35,000

130
38,000

135
41,000

145
47,000 

AIRFIELD R EQU IREMEN TS

Airfield requirements  include the need
for  those facilit ies rela ted to th e a r r iva l
and depar tu re of aircraft.  These

facilit ies a re compr ised  of the following
items:

! Runways (in cluding safety a rea s)
! Ta xiwa ys



3-4

! Airfield Ligh t ing, Marking,
  and Signage

! Navigat iona l Aids

The following a ir field  facilit ies  a re
out lined to descr ibe th e scope of
facilit ies tha t  would be necessa ry to
a ccom m oda t e t he  a i rpor t ’s  role
thr oughout  the plann ing period.

RUNWAYS

The adequ acy of the exist ing runway
sys tem was ana lyzed from a  number  of
pe r sp ect ives ,  in clu din g  r u n w a y
or ien ta t ion , runway length , runway
width , and pavemen t  s t rength .  From
this informat ion , requ irem ents for
runway impr ovements were determined
for  the a irpor t .

Runw ay Orientat ion

Bent on  Airpark is current ly served by a
single runway, or ien ted  in  a  nor th -
sou th manner .  For  the opera t iona l
sa fety and efficien cy of an  a irpor t , it  is
desirable for  the runway to be or ient ed
as close as possible to the direct ion  of
the preva iling wind.  This reduces t he
impa ct  of wind componen ts perpend-
icu la r  to the d irect ion  of t r avel of an
a ir cra ft  th at  is landing or  tak ing off
(defin ed as a  crosswind).

FAA design st anda rds r ecommend
addit iona l runway configura t ions when
the pr imary runwa y configura t ion
provides less than  95 percent  wind
cover a ge  a t  sp eci fic cr oss win d
componen ts.  The 95 percen t  wind
coverage is compu ted on t he basis of
crosswinds not  exceeding 10.5 kn ots for

sma ll a ircra ft  weighing less t han  12,500
poun ds and from 13 to 20 knots for
aircraft weighing over 12,500 poun ds.

Accordin g to wind  da ta  ga thered  from
the Air por t  Layou t  P lan  (2001), the
exist ing runway configura t ion  provides
99.4 percen t  win d coverage in  10.5 knot
crosswind condit ions a nd 99.8 percent
wind coverage in  13 knot  crosswind
condit ions.  Table  3B summar izes  the
wind coverage for  Runwa y 15-33 in  a ll-
weather  conditions.

T A B L E  3 B

W i n d  C o v e r a g e  S u m m a r y

A l l-We a t h e r  C o n d i t i o n s

1 0 .5  k n o t s 1 3  k n o t s

Ru n wa y 15-33 99 .4% 99.8%

Sour ce : Airp or t  La you t  P lan , 2001 .

Run w ay Leng th

The adequacy of the exist ing runway
len gth  a t  Bent on  Airpa rk h as been
ana lyzed u t ilizing the FAA’s  Airpor t
Design  Software (Version 4.2D). Severa l
factors a re u sed in  determin ing an
a irpor t ’s ru nwa y length  requirem ent s,
includin g a irport  eleva t ion , mea n
maximum tempera ture of th e hott est
month , runwa y gradien t  (eleva t ion
differences between ea ch  ru nwa y end),
cr it ica l a ircraft  type expected  to use the
a irpor t , and stage length  of th e longest
nonstop t r ip dest ina t ion  (applies only t o
la rge a ircra ft  weighing 60,000 poun ds
or  more).

For  Reddin g, Ca liforn ia , the a verage
maximum da ily t empera ture of the
hottest  month  (J u ly) is 98.8 degrees
Fahrenheit  (F).  The eleva t ion  of Benton
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Airpa rk  is a pproximately 720 feet  mean
sea  level (MSL), and the runway
gra dient  for  Runway 15-33 is 0.02
percent  for  a  d ifference in  eleva t ion  of
5.33 feet  between each  runway end .  As
pr eviously ment ioned, th e most  cr it ica l
or  demanding classifica t ion  of a ircra ft
us ing the a irport  a re ARC B-I type
a ircra ft .  S ince la rge air cra ft  (over
12,500 pounds) genera lly do not  opera te
in  and ou t  of Ben ton  Airpark , the st age
len gth  or h au l factor does not a pply.  It
s h ou ld  be  n ot ed  t h a t  a ir cr a ft
per formance declines a s eleva t ion ,
tempera ture, and r un way gra dien t
factors increase.

Applying the preceding factors to the
FAA’s  design  software, a s presented in

Table  3C, ou t lines the runway length
requirem ent s for  the va r iety of a ircra ft
pr esent ly opera ting at  Bent on Airpark.
As shown in t he table, Runway 15-33's
exist ing runway length  of 2,420 feet  is
n ea r ly 430  fee t  sh or t  of t h e
recommended runway length  of 2,850
feet  specified (by the F AA’s design
software) for  accommoda t ing 75 percent
of small a ircraft  with  less than  t en
pa ssen ger sea t s.  However , the major ity
of a ircra ft  cu r ren t ly u t ilizing Ben ton
Airpa rk can  safely opera te given  the
exist ing runwa y len gth .

TABLE 3C
Run w ay Len gth Re quire me nts

AIRP ORT AND RU NWAY DATA

Air por t  eleva t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720 feet
Mean  da ily m aximum tempera ture of the hot t est  month . . . . . . . . . . . . . . . . . . . . 98.5 F
Maximum difference in  runway cen ter line eleva t ion . . . . . . . . . . . . . . . . . . . . . . . . 5.0 feet

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

Sm all  airplane s w ith les s  tha n 10 passe ng er se ats
  75 percent  o f these  sm all  a irp lanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,840 fe e t
  95 percent  of these sm all a irp lan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,390 feet
100 percent  of these sm all a irp lan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,030 feet

Source:  FAA Airport  Design  Software, Vers ion  4.2D.

The 1987 Redding Airpor t  Mast er  P lan
noted tha t  the runway safety ar ea
(RSA) for  Runway 15 was  deficient  by
140 feet .  The plan  proposed  reloca t ing
the threshold for  Runway 15 by 140 feet
to the sout h, which would sa t isfy F AA
RSA des ign cr iter ia .  According t o the
repor t , th is could be accomplished with
or  withou t  a  comparable (140-foot )

ext ension to the sou th  for  t he Runway
33 en d.  The repor t  fu r ther  st a t ed tha t
without  a  rela ted extension, the u sa ble
landin g lengt h  for  Runway 15 would be
reduced to less t han  2,300 feet .  This
recommenda t ion  from the 1987 Redding
Airpor t  Ma st er  P la n  wa s n ever
implement ed.
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The 1995 Reddin g Airport  Mast er  P lan
Upda te also addr essed th e RSA at
Bent on  Airpark  and found the same
140-foot  deficiency on  Runway 15.  Four
a lter na t ives wer e exa mined, wit h  the
chosen  a lt erna t ive being to ma in ta in
the exist ing r unway lengt h .  More
recent ly, a  Runwa y Sa fet y Ar ea  Study
was completed  in F ebruary 2002 to
fur ther  exa mine t h is issu e.  Th is s tudy,
a long with  its proposed altern at ives,
will be fur t her  discussed in  Chapter
Four .

Run w ay Width

The width  of the exis t ing runwa y was
also exam ined to determine the need for
facility improvemen ts.  The cur rent
width  of Runway 15-33 is 80 feet , which
exceeds the 60-foot widt h  FAA design
s tandard for  both  ARC A-I an d B-I.
Therefore, no additiona l runwa y width
is required to serve aircra ft  expected to
opera te a t  the a irpor t  th roughout  the
plan ning period.

Run w ay Stren gth

The most  importan t  fea ture of a ir field
pavement  is its a bility to withst an d
repea ted use by a ircra ft  of sign ifica nt
weigh t .  Runway 15-33 has a  pa vemen t
st rength  of 12,500 poun ds single wheel
loadin g (SWL).  This  is  sufficien t  for  the
fleet of a ircraft  cur ren t ly serving and
expected to serve the a irpor t  in  the
fu ture.

TAXIWAYS

Ta xiwa ys a re const ruct ed pr imar ily to
facilita te a ircraft  movements  to and
from th e runwa y system .  Some
taxiwa ys a re necessa ry sim ply t o
provide access between the a prons  and
the runways, whereas other  t axiwa ys
become necessa ry as  act ivity increases
a t  an  a irpor t  to provide safe and
efficient  use of the a irfield.

At  Benton  Airpa rk, Runwa y 15-33 is
served by two fu ll-length  pa ra llel
taxiwa ys, with  addit iona l en t rance/exit
and connector  t a xiways.  These
taxiwa ys va ry in  wid th , ra nging fr om
30-50 feet  wide.  Accor ding t o FAA AC
150/5300-13, Airport Design , th ese a re
adequa te width s for  a ir cra ft  in  design
group I.

Runway-taxiway sepa ra t ion  st andards
va ry by both  ARC and the type of
runway approach .  The center lines of
pa ra llel Taxiways A and B a re each  150
feet  from the cen ter line of Runway 15-
33.  Th is is adequa te sepa ra t ion  for
a ircra ft  in  ARC B-I and below on
runways for  sma ll a irpla nes exclusively.

AIRF IELD  LIGHTIN G,
MARKING, AND SIGNAGE

In  order  to facilita te the safe movement
of a ircraft  about  the a ir field , a irpor t s
use pa vem en t  markings, ligh t ing, a nd
sign age to direct  pilot s to their
destina tions.  Runway markings   a re
designed according to th e type of
ins t rument  approach  ava ilable on  the
runway.      However,     th ere    a re    no



3-7

instr ument  appr oaches available at
Bent on  Airpa rk  and the runway len gth
precludes t he a bilit y to pr ovide
ins t rument  appr oaches.  Therefore, the
basic markings on Runwa y 15-33 will
be sufficien t  th roughou t  the p lanning
period.

Ta xiwa y and  apron  areas  a lso require
marking.  Yellow center line s t r ipes  a re
cur ren t ly pa in ted  on  a ll t axiway
su rfaces a t  the a irpor t  to provide t h is
gu idance to pilot s.  The a pron  su rfaces
a lso have cen ter line mark ings to
indica te the a lignment  of t axilanes
with in  th ese ar eas.  Besides rou t ine
main tenance of the taxiway s t r ip ing,
th ese markings will be sufficient
thr oughout  the plann ing period.

Air por t  ligh t ing systems provide crit ica l
gu idance to pilots du r ing n ight t ime a nd
low visibility opera t ions.  Run way 15-33
is equ ipped with  mediu m in tensit y
runway light ing (MIRL), which  will be
adequa te for t he plann ing period.

Effect ive gr ound movement  of a ircra ft
a t  n ight  is enh anced by the ava ilability
of t axiwa y ligh t ing.  Wh ile Benton
Airpa rk  is not  equipped with  taxiway
ligh t ing, orange and blue reflectors line
the edges of a ll t axiways a t  the a irpor t .
With  rout ine m aint enance, th is will be
sufficien t  th roughout  the p lanning
period.

Airfield sign age provides  another  means
of not ifying p ilot s a s to their  loca t ion  on
the a irport .  A system of signs placed a t
severa l a ir field  in tersect ions  on  the
a irpor t  is the best method ava ilable to
provide this guidan ce.  Signs loca ted at
in tersect ions of t axiways provide crucia l

in format ion  to a void conflict s between
moving a ircra ft .  Directiona l sign age
in st ruct s pilot s a s to their  loca t ion  of
taxiwa ys and aprons.  At  Ben ton
Airpark, lighted signs a re in st a lled a t
all ta xiway an d ru nwa y int ersections.

NAVIGATIONAL AND
AP P ROACH AIDS

Electr onic and visua l guida nce to
ar r iving a ircraft  enhance the safety and
capacity of the a ir field.  Such fa cilities
are vita l to the success of the a irpor t ,
and pr ovide a ddit iona l sa fety to
passengers usin g the a ir  t ranspor ta t ion
system.  As pr eviously ment ioned , there
are no inst rumen t  approaches a va ilable
a t  Ben ton  Airpa rk.  However, visual
approach  a ids a re ava ilable a t  the
a irpor t  t o provide pilots with  visua l
guidance informat ion  during landings
to the r unwa y.  Curren t ly, each end of
Runway 15-33 ha s a  two-light  pr ecision
approach  pa th  indica tor (PAPI-2)
system on  the left  hand side of the
runway, wh ich  will be su fficient
thr oughout  the plann ing period.

LAN DS IDE FACILITIES

Lan dside facilities ar e th ose necessary
for  the handling of a ircra ft  while on  the
groun d.  These facilit ies provide th e
essen t ia l in t er face between the a ir  and
ground t ransport a t ion  modes.  These
a reas will be subdivided in to two par t s:
gener a l avia t ion  facilit ies  and suppor t
facilities.  The capacit ies of va r ious
components of each  a rea  were exa mined
in  rela t ion  to projected demand to
ident ify fut ur e landside facility needs.
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GENERAL AVIATION FACILITIES

The pu rpose of th is section is to
determine the spa ce requirem ent s,
th roughout  the pla nning per iod, for
th ose facilit ies norm ally associat ed with
gener a l avia t ion.  These ar eas include
the ha nga rs a nd t he a ircra ft  pa rking
apr ons.

Han ga rs

The demand for  a ir cra ft  storage
hangars is dependent  upon the number
and type of a ir cra ft  expected to be based
a t  the a irpor t  in  the fu tu re.  F or
p lanning pu rposes, it  is n ecessa ry to
est imate hangar  requirem ents ba sed
upon forecast  opera t iona l act ivity.
However , hangar  developm en t  sh ould
be based u pon a ctua l demand t ren ds
and fin ancia l investment  condit ions.
While a  major it y of a ircraft  owners
prefer  enclosed a ir cra ft  storage, a
number  of based a ircra ft  will st ill t ie-
down out side (due to the lack  of hanga r
ava ilabilit y, ha nga r r ent a l ra tes, and/or
opera t iona l needs).  Therefore, enclosed
hangar  facilit ies should not  be planned
for  ea ch ba sed a ir cra ft.  At Bent on
Airpark, a pproximately 86 percent  of
the based a ircra ft  a r e cur ren t ly s tored
in  enclosed hangar  facilit ies.  I t  is
est ima ted tha t the percentage of based
a ir cra ft  stored in  hanga rs will remain
n ea r  83 percent  th roughout  t he
plan ning period.

Approximately 89 percen t  of based
a ir cra ft  a t  Ben ton  Airpa rk  a re cur ren t ly
stored in  T-hangars .  For  planning
pur poses, the sh ade and  open  hangars
have been cat egorized as T-ha ngar s.
The major ity of a ircra ft  cu r ren t ly st ored

in  these hangars a re s ingle-engine and
small twin-engine a ircra ft .  A p lanning
s tandard of 1,200 squa re feet  per  based
a ir cra ft  st ored in T-ha ngar s has been
used to determine fu ture T-hanga r
requirem ent s.

Approximately seven percent  of based
a ir cra ft  a re stored in  sm aller  box or
execut ive hangars, and the remain ing
four  per cen t  a re st ored in  la rger
convent iona l ha ngar s.  Each of th ese
types of hanga rs a re designed for
mult iple a ircraft  s torage.  As  the t rend
towar ds more sophis t ica ted  a ircraft
cont inues throughout  the p lanning
period, it  is impor tan t  to determine the
need for  more conven t iona l and
execut ive hangars .  For  execut ive and
convent iona l hanga rs, a  p lanning
s tandard of 1,200 squa re feet  was used
for  single-engine a ircra ft , while a
p lanning st anda rd of 3,000 squa re feet
was used for  mult i-engine a ircraft  and
helicopter s.

S ince port ions  of convent iona l hangars
are a lso used  for  a ircraft  main tenance
a n d ser vicing, requ irem ent s  for
maintenance/service hangar  a rea  were
est ima ted usin g a  p lanning standa rd of
approximately 15 percen t  of t he tot a l
ha ngar  space needs.

Recent ly, new res t rooms were added
nea r  the hangar  storage a reas on  the
east  side.

Future hanga r  requirements  for  the
a irport  a re summar ized  in  Table  3D .
Chapter  Four , Airport  Development
Alterna tives, will exa mine the opt ions
ava ilable for  hangar  development  a t  the
a irpor t  and  determine the best  loca t ion
for     each     type    of    hangar     facilit y.
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According to the table, available T-
hanga r  a rea  is  not  su fficient  to meet
cur ren t  dema nds.  The rea son for  th is is
tha t   the   cu r ren t    square  footage  per

a ir cra ft  posit ion  is much lower  than  the
planning st anda rds  used  for  the
forecast s.

TABLE 3D
Aircraft  Storage Re quireme nts
Be nt on  Airpark

FUTU RE  RE QUIR EMENTS

Curre nt ly
Avai lab le

Short-
Term

Intermediate
Term

Long-
Term

Ai rc ra ft  to  be  H an g a re d 106 108 111 122

T-ha ngar P ositions*
Execu t ive Hanga r  Posit ion s
Convent ion a l H anga r  Posit ion s

94
6
6

94
7
7

97
7
7

106
9
7

Ha ngar Are a  Re qu ire m e nts  (s .f.)

T-hangar  Area
Executive Hangar  Area
Convent iona l Hangar  Area
Tota l Main ten ance Area

109,000
10,000
10,000

**

112,800
14,200
15,400
21,400

116,400
17,000
17,000
22,600

123,100
22,000
17,600
24,400

Tota l Hangar  Area  (s.f.) 129,000 163,800 173,000 187,100

* Curr ent p osit ions include sh ade a nd open h angar s.  It  is a ssu med tha t s hade a nd open h angar s (or older
T-ha ngars) will need to be replaced with new ha ngars in futur e years.

** Included in oth er ha ngar categories.

AIRCRAFT P ARKING AP RON

A parking apron  should provide for  the
number  of loca lly-based a ir cra ft  t ha t
a re not stored in han gars, an d for t hose
a ir cra ft  used  for  a ir  t axi and t ra in ing
act ivity.  Pa rk ing should be provided for
it ineran t  a ir cra ft  a s well.  As ment ioned
in  the previous section, approximately
83 percen t  of ba sed a ircra ft  a t  Ben ton
Airpark a re curren t ly st ored in  hangars,
and t ha t  percent age is expected to
cont inue throughout  the p lanning
period.

For  planning pu rposes, 15 percent  of
the based a ircra ft  tota l will be used to
d et e r m in e  t h e  p a r k in g  a p r on

requ irements of loca l a ircra ft , due to
some a ir cra ft  r equ ir ing both  hanga r
storage and  park ing apron .  S ince the
major ity of loca lly-based a ircra ft  a re
stored in  hangars , the a rea  requirement
for  pa rking of loca lly-ba sed a ircra ft  is
smaller than  for  t ransient  a ircra ft .
Therefore, a  planning cr iter ion  of 650
square ya rds per  a ircra ft  wa s used to
determine the apron  requirements for
loca l a ircra ft .

Alon g with  based a ircraft  parking
needs, t r ansien t  a ir cra ft  parking needs
mu st  a lso be con sider ed wh en
determining apr on requirem en ts.  A
pla nning cr it er ion of 800 square ya rds
was  used  for   single  and   mult i-engine
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it inerant  a ir cra ft .  Curren t ly, there is
one apron a rea at  Bent on Airpark,
tota ling appr oxima tely 32,000 square
ya rds.  However, two helipads a nd one
helicopter  pa rking ar ea  a re a lso loca ted
on th is  apron , therefore lim it ing the
area  of ava ilable t ie-downs to 25,000
squ are ya rds.  This apron  a rea , loca ted
on the nor theast  side of  the a irfield,
ha s par king for both  based (30 spaces)
and t r ansien t  a ir cra ft  (18 spaces).  An
addit iona l row of t ie-downs for  based
a ir cra ft  is locat ed sout h  of the sh ade
ha ngar s.  This a rea  tota ls a pproxi-
mately 1,650 squ are ya rds and conta ins

parking for  an  addit iona l eigh t  based
a ircra ft .

T ot a l  a i r cr a ft  p a r k i n g  a p r on
requ irements a re presented  in  Table
3E .  Wh ile tota l a ircra ft  t ie-down
posit ions ar e projected t o decrea se
throughout  the pla nning per iod, a n
increa se in  t ota l apr on a rea  is needed.
The reason  for  th is is  tha t  the cur ren t
square footage per  a ircra ft  pa rking
posit ion  is  much lower  than  the
planning s tandards used  for  the
forecast s.

T A B L E  3 E

A i r c r a f t  P a r k i n g  A p r o n  R e q u i r e m e n t s

B e n t o n  A i r p a r k

Cu rre n t ly

Av a i la ble

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

Sin gle , Mu l t i -E n gine  Tr a n s ient

  Air cr a ft  P os it ion s

     Ap r on  Ar ea  (s.y .)

Loca lly -B a sed  Air cr a ft  P os it ion s

     Ap r on  Ar ea  (s.y .)

14

11 ,500

20

12 ,700

16

12 ,500

20

13 ,200

18

14 ,400

22

14 ,100

Tot a l P os it ion s

Tot a l Ap r on  Ar ea  (s.y .)

56

26 ,650

34

24 ,200

36

25 ,700

40

28 ,500

SUP POR T REQUIREMENTS

Various facilit ies t ha t  do not  logica lly
fa ll within  classifica t ions of a irfield or
gener a l aviat ion a rea s ha ve also been
ident ified.  These other  a rea s provide
cer t a in  funct ions rela ted to t he overa ll
opera t ion  of the a irpor t  and include:
fuel storage, per imeter  road , and  a irpor t
ma inten an ce facilities.

AIRP ORT
MAINTENANCE/
STORAGE FACILITIES

Curren t ly, there a re no separa te
ma in tenance/storage facilit ies a va ilable
a t  Benton  Airpa rk .  New a rea  for
ma in tenance/storage may be needed in
the fu ture.
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FUEL STORAGE/
P ERIMETER ROAD

Fuel st orage facilit ies a t  Ben ton
Airpark a re loca ted on t he west  side of
the a irfield and include two 12,000-
ga llon  above-groun d stora ge ta nks.
Areas should be reserved to a llow for
expa nsion of the fuel facilit ies, should
their  demands change t h roughout  the
pla nn ing period.  Plan ning sta nda rds
u su a lly r ecom m en d a  t wo-week
minimum su pply.

With  s torage on  the west  side, and
refueling requirem ent s on  the east  side,
a   perimet er  r oad  needs  to  be  sit ed to

prevent  fuel tr ucks from crossing the
runway.

S U MMAR Y

The in ten t  of th is chapter  has been  to
out line t he facilit ies requ ired t o meet
poten t ia l aviat ion deman ds projected
for  the a irpor t  th rough the p lanning
hor izon .  The next  st ep is to develop a
direct ion  for  implementa t ion  tha t  will
best meet  these projected needs.  The
remainder  of the mas ter  plan  will be
devoted to ou t lin ing th is direct ion , it s
schedu le, an d costs.



Chapter Four
ALTERNATIVES



The previous chapters have focused on
the available facilities, the existing and
potential future demand, as well as
quantified the level of facilities that are
needed both now and in the future. The
purpose of this chapter is to formulate
and examine rational airport
development alternatives that can
address the planning horizon demand
levels. Because there are literally a
multitude of possibilities and
combinations thereof, intuitive
judgement is necessary to focus in on
those opportunities which have the
greatest potential for success.

The major functional areas of an airport
must be considered in the formulation of
alternatives. At Benton Airpark, these
include the airfield and landside general
aviation facilities. In addition,
operational support facilities and surface
access for all these functions must be
considered. The interrelationships of

these functional areas require that they
be evaluated both separately and as a
whole to ensure the most functionally
efficient, cost-effective, and
environmentally compatible plan is
derived. With this information, as well as
the input from government agencies,
airport users, and other local
stakeholders, a basic airport concept can
evolve into a realistic development plan.

AIRPORT ROLE

Within the Federal Aviation
Administration’s (FAA) National Plan of
Integrated Airport Systems (NPIAS) ,
Benton Airpark is classified as a 
general aviation (GA) airport. The 2,472
general aviation airports that are
currently within the NPIAS have an
average of 29 based aircraft and account
for 37 percent of the nation’s general
aviation fleet. The six (6) additional

Alternatives
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a irpor t  types in  the NPIAS account  for
55 per cen t  of a ll GA a ircraft , while the
remain ing eigh t  (8) percen t   a re based
a t  a irpor t s  or  landing s ites  tha t  a re not
par t of th e NPIAS.  Genera l avia t ion
a irpor t s a re the most  convenient  form of
a ir  t ranspor ta t ion  for  near ly 19 percent
of the popu la t ion  and a re of pa r t icu la r
impor tance to rura l a reas .  The NP IAS
includes cost  est imates for  development
needs for t he n at ion’s airport s tha t
qua lify for  federa l funding assist ance.

As a  gener a l avia t ion  a irport , Benton
Airpa rk  serves t he needs of the sm all
a ir cra ft  opera tors in  the City of Reddin g
and the surrounding region . The a irpor t
is a lso home to government  and
cor por a t e oper a t or s.  Bot h  t h e
Ca liforn ia  High way P a t rol and Mercy
Medica l Center  a ir  ambulance conduct
a ir  opera t ions from the a irpor t .  Other
services offered a t  the a irport  include
char ter  a ir  service, fligh t  ins t ruct ion ,
a ir cra ft  ren ta ls  and sa les , a ircraft
fueling, as  well as  a ircraft  main tenance,
repa ir a nd pa r t s service.

In clusion in  the NPIAS, as well as being
par t of regiona l and  sta te a irpor t
system s, mea ns t ha t  Ben ton  Airpa rk is
eligible for  development  a ssistance
through sta te an d federa l a irpor t
improvemen t  gran ts.  FAA Order
5 1 9 0 . 6 A ,  A i r p or t  C om p l i a n ce
R equirem ents , ou t lines the con t r actua l
obliga t ions of a irpor t s accept ing and
receiving federa l gra nt  fun ds.  The ba sic
object ive of these regula tions a nd
compliance requirements  is  to ensure
sa fe and pr operly ma int a ined a irport s
tha t  a re opera ted in  a  manner  wh ich
protect s the public's in terest  and
invest ment .

FAA Order  5190.6A, Pa ragra ph  4-17j,
Conform ance to FAA Criteria and
S tandards st a t es: "An y fa cilit ies
developed with  gran t  funds must  be
cons t ructed to t he then  cu r ren t
applicable FAA design st an dar ds . . ."
Most  of these st anda rds a re out lined in
FAA Advisory Circu lar  150/5300-13,
Airport Design , Change 7 .

The pr imary goa l for  the City of
Reddin g and a irpor t  man a gement  is to
develop and  opera te the a irport  to meet
the needs of the small a ircraft  opera tors
in  the r egion.  Bent on  Airpa rk pr ovides
a  valuable service in its r ole as a
gener a l avia t ion  a irpor t .  Not  on ly does
it  provide for local opera tors, it a lso
serves the n eeds of aircraft opera tors in
the region .  Future pla nning sh ould
consider  the cont inu ed role of the
a irpor t  to meet  genera l avia t ion
dema nds  of loca l and regiona l a ircra ft
owners/opera tors.

N O N -D EVELO P MENT

ALT ER N ATIVES

Non-development  a ltern a t ives include
t h e n o a ct ion  or  “d o n ot h in g”
a lter na t ive, t r ansfer r ing service to an
exist ing a irport , or  developing an
a irpor t  a t  a  new loca t ion.  These
a lter na t ives need to be examined first
t o d e t e r m i n e  w h e t h e r  fu t u r e
development  of Ben ton Airpa rk is in  the
best inter est of the Cit y of Reddin g and
the region  as a  whole.
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NO ACTION ALTERNATIVE

The "do-noth ing" a lter nat ive essen t ia lly
considers keeping the a irport  in  it s
present  condit ion  and  not  provid ing for
any type of improvemen t  to the exis t ing
facilities.  The pr imary resu lt  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
comply with F AA design sta nda rds.

The genera l avia t ion  indust ry has
experienced an  extended period of
adjus tment  over t he last  20 yea rs, bu t  it
is now seen  as  a  growth  indust ry once
more.  In  the nea r  fu tu re, the FAA will
likely approve an  en t irely new segment
of genera l avia t ion , spor t  avia t ion.  Th is
segmen t  will a llow for  st reamlined
a ir cra ft  cer t ifica t ion  of sm aller , less
expen sive a ircra ft. The FAA will also
a llow easier a ccess to would-be pilots,
m i n i m i z i n g  p i l o t  ce r t i fi ca t i on
requirements.  Ben ton  Airpa rk will
likely be significant ly impa cted by spor t
avia t ion .  Th is im pa ct  will r equire
cont inu ed fu ture development .

One of the key considera t ions of th is
Master  P lan  is t he poten t ia l for
pr oviding for  cur ren t  FAA design
sta nda rds, pa r t icu la r ly the runway
safety a rea  (RSA).  A “no act ion”
approach  would ignore the needs of
exist ing a ircraft  and  fu ture a irpor t
opera tors and would be un acceptable to
the FAA and the Ca liforn ia  Depar tment
of Tra nsport at ion (CALTRANS).

AIRP ORT CLOS URE

The a lt erna t ive of clos ing Benton
Airpa rk  and sh ift ing a ll avia t ion
services to another  exis t ing a irpor t  was
found even less des irable due to the
impa ct  tha t  a  t ra nsfer would h a ve on
both  the exist ing Benton  Airpark  users
and other  a irpor t s in  the region .

Bent on  Airpark’s  st ra tegic loca t ion  near
the business district  and popula t ion
center  of the Cit y of Reddin g makes it  a
key a irpor t  in  suppor t  of loca l
commerce.  Th is h olds especia lly t rue
for  opera tors such  as  the Californ ia
Highway Pat rol (CHP) and  Mercy
Medica l Cent er .  Both  of these opera tors
chose Benton  Airpark over  Redding
Mun icipal Air por t  or  other  regiona l
a irpor t s due to it s  loca t ion  nea r  t heir
base of opera tions.

One fa llacy is t ha t  a irpor t  closu re can
be a  simple process.  Noth ing could be
fur ther  from the t ru th .  Benton  Airpark
is a  pu blic use facilit y which  has been
improved, in  pa r t , t h rough  acceptance
and use of federa l and  sta te funding
sources (FAA in  par t icu lar ).  In
accept ing feder a l gran ts-in-a id, t he Cit y
has  agreed  to severa l gran t  a ssu rances
wh ich  st ipu la te tha t  in  return  for  the
grant  funds, the City will cont inu e to
opera te the a irport  under  the gu idance
and pu rview of the FAA.

The gra nt  a ssu rances obliga te t he Cit y
to  ma in ta in   the  improved facilit ies for
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their  usefu l life or  20 year s, whichever
comes fir st .  If a  City defau lt s, the FAA
could require tha t  the gran t s with
unexpir ed assurances  be repa id .  The
City of Redding has accepted five gran t s
for  Benton  Air pa rk since 1991.  I f the
a ir por t  were closed  befor e  t h e
expira t ion  of the improvements’ useful
life, or  before 2011, th e City could be
required to remit u p to $1,165,126 to
the FAA.

An ot h e r  con s id er a t i on  i s  t h e
commitment  made to a irport  businesses
and tenants.  I t  is t ypical for  a irpor t s to
enter  in to long term lease a r rangements
with  a irpor t  operat ors a nd t enant s.  In
some cases, these leases conta in  opt ions
to extend the cur ren t  lease by decades.
Cur ren t ly, th e airport  ha s severa l long
t erm leases which will not  expire for
severa l yea r s and other s wh ich  con ta in
opt ions for  extens ion  (a t  the opera tors
discret ion ) for  10 to 30 years .  I f the
a irpor t  were t o close, t he Cit y would
have to either  wa it  for  the leases to
expir e (and  not  r enew) or  buy out
exist ing leases.  In  eith er  event , the cost
of buying ou t  cu rrent  leases would be
substan t ia l.  Fu rt hermore, th e loss of
fu ture lea se r even ues would be in  the
millions of dollar s.  The loss of th ese
revenu es may not  be recovera ble to the
City as many opera tors may choose to
reloca te to an  a irpor t  other  t han
Reddin g Municipa l Airport .  F ina lly,
closin g the a irport  would a lso close the
oppor tun ity to fu ture lease r evenu es
wh ich  could be genera ted by fur ther
development .

A fina l considera t ion of closing the
a irpor t  would be the loss of a  key
economic and service facility.  In 2000,

an  economic study of Benton Airpa rk
indica ted tha t  t he a irpor t  is a  ma jor
factor  in  the Cit y’s economy with  a  tota l
economic impa ct  exceedin g seven
million  dolla r s annua lly.  Much of th is
impa ct  is t he dir ect  resu lt  of cur ren t
leases, however , the airport a lso infuses
the loca l economy wit h  indirect
revenu es.  Moreover , t he a irpor t  is
home to the CH P and Mercy Medical
Cent er  opera t ions.  These opera t ions
provide benefit s to the community
which can not be measu red in dollar s,
bu t  r a ther  in  lives saved and/or
improved.  It  is obvious the impact  of
closin g the a irport  could extend far
beyon d just  the local pilots.  Ra ther , the
impa ct  would be adverse to the
community as a  whole both  financia lly
and in  their qu a lity of life.

Another  opt ion  would be const ruct ing a
new a irpor t .  From the socia l, polit ica l,
and environmenta l s tandpoin ts , the
commitment  of a  new la rge land a rea
mu st  a lso be considered.  Ther e has
been sign ifica nt  opposition in t he pa st
to a t tempt s to develop new a irport s
across the count ry.  Fur thermore, the
development  of a  new a irport  sim ila r  to
Bent on  Air pa rk would likely take a
minimum of seven yea rs t o become a
rea lity.  The poten t ia l exists for
sign ifica n t  environm ent a l impa ct s
associat ed with  disturbing a  la rge land
area  when developing a  new a irpor t
site.  To develop a  new site with  the
capa bilit ies of Ben ton  Airpa rk could
ea sily cost  over  $25 million  dollars and
would not  provide the st ra tegic loca t ion
tha t  Ben ton Airpa rk does t oday.

Over a ll, closing th e a irpor t  and
t ransfer r ing    service    to   an    exist ing
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a irpor t  in  the region , or  const ruct ing an
en t irely new facility a re unrea sonable
a lter na t ives tha t should not  be pu rsued
fur ther  a t  th is t ime.  Ben ton  Airpa rk is
a  valu able asset  to the economic
dyn amics of the City of Redding and  the
surrounding region .  It should be
developed to the exten t  pract ica l to
ma in ta in  and  promote commerce in  the
a rea .

AIRFIELD  ALT ER N ATIVES

Analysis presented in  the previous
chapter  ind ica ted  tha t  the a irport
sh ould consider  the needs of gener a l
a via t ion  a ir cr a ft  wit h in  a irpor t
reference code (ARC) B-I.  Th is
design a t ion  consider s a ll a ircra ft  with
approach  speeds up to 121 knots  and
wingspan s of less t han  49 feet .  All
a ir cra ft  in  th is  group weigh less th an
12,500 pounds .  Table  4A depict s
applicable airport design st an dar ds for
the a irpor t .

AIRFIELD ISSUES

Runway 15-33 is current ly 2,420 feet
long by 80 feet  wide.  Ana lysis in  the
previous chapter  ind ica ted  tha t  the
cur ren t  lengt h  of the runway fa lls  shor t
of providing th e length  recommended by
the FAA.  Fu r thermore, t he runway
does not  provide for  severa l of FAA’s
required design sta nda rds.

Airfield a lter na t ives must  consider
meet ing  FAA  design  sta nda rds  when-

ever pr act ica l.  This h olds especially
t rue for  the RSA.  The F AA defines the
RSA as "a defined  surface surrounding
the run way prepared  or suitable for
reducing the risk  of dam age to airplanes
in  the event of an undershoot , overshoot
or excursion  from  the run way."

The RSA is  an  in tegr a l par t  of the
runway environmen t .  RSA dimensions
are est ablish ed in  Advisory Circu la r
150/5300-13, Airport Design , and  a re
based on  the a irpor t  reference code.
The RSA is int ended t o provide a
measure of sa fety in  the even t  of an
a ircra ft ’s excu rsion  from the runway by
sign ificant ly reducing the exten t  of
persona l in ju ry and a ir cra ft  damage
during overr un s, undershoots , and  veer -
offs.  Accordin g to the Advisory
Circu lar , th e RSA sha ll be:

1) clear ed a nd gr a ded a n d h a ve no
poten t ia lly ha zardous r ut s, bum ps,
depressions, or  ot h er  su r fa ce
var ia t ions ;

2) dra ined  by grading or  storm sewers
to prevent  water  accumula t ion ;

3) ca pa ble, under  dr y conditions, of
su pport ing, a ircraft  rescue and
firefigh t ing equipment , and  the
occasiona l passa ge of a ircra ft
without  caus ing st ructu ra l damage
to the a ircraft ; and

4) fr ee of object s, except  for  object s
tha t need to be loca ted in  the sa fety
area  because of their  funct ion .
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TABLE 4A
Be nt on  Airpark  - ARC A-I and  ARC B-I, Airfie ld De sig n S tan da rds
Visual  or Not Lowe r than One Mile  Approach Visibi li ty  Minimu ms

FAA Des ign
Sta nd ard

ARC A-I ARC B -I

E x is t in g
Airport

Condi t ion

Runw ay

Width
Ru nwa y Safet y Ar ea  (RSA)

Width
Len gth  Beyond Runwa y End

Object  Free Area  (ROFA) 
Width
Len gth  Beyond Runwa y End

Obstacle Free Zone (ROF Z)
Width
Len gth  Beyond Runwa y End

Runway Center line to:
Hold in g P osit ion

Para llel Taxiway Center line
Edge of Air cra ft  Pa rkin g Apron

60'

120'
240'

250'
240'

250'
200'

125'

150'
125'

60'

120'
240'

250'
240'

250'
200'

125'

150'
125'

80'

120'
100'

250'
100'

250'
100'

100' (East side)
120' (West side)

150'
Meets or Exceeds

Ru nw a y P ro te ctio n Zo ne s (RP Z)

Inner  Width
Outer  Wid th
Length

250'
450'

1,000'

250'
450'

1,000'

250'
450'

1,000'

Obstac le  Clearance 20:1 20:1 20:1

Bu ild in g  Re st ric ti on  Lin e  (BR L)1

Dis tance from Runway Center line 230' 230'
Based  on  Build ing

Heigh t

Taxiways
Width
Safety Area  Width
Object F ree Area Width
Taxiway Center line to:

Para llel Taxiway/Taxilan e
Fixed  or  Movea ble Object

26.5'
49'
89'

69'
44.5'

26.5'
49'
89'

69'
44.5'

Varies from 30' to 40'
Meets or Exceeds
Meets or Exceeds

Meets or Exceeds
Meets or Exceeds

Ta x ila n e s

Taxila ne Center line to:
Para llel Taxilane Center line
Fixed  or  Movea ble Object

Taxilan e Object F ree Area

64'
39.5'
79'

64'
39.5'
79'

Meets or Exceeds
Meets or Exceeds
Meets or Exceeds

S o u rc e : FAA  Airport Design S oftware Version 4.2D, F.A.R . Part 77, TER PS
1  15 F oot  Bu ilding Heigh t
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Fur thermore, the F AA ha s placed a
h igher  sign ifica nce on  main ta in ing
adequa te RSAs a t  a ll airpor t s du e to
recent  a ircra ft  accident s.  Un der  Order
5200.8, the FAA est ablished a  Runway
Safety Area  Program.  The Order
sta tes, “Th e goa l of the Runway Safety
Area  Program  is tha t a ll RSAs at
federa lly obliga ted a irport s a nd a ll
RSAs a t  a irport s cer t ifica ted under  14
CFR par t  139 sha ll conform to the
st a nda rds  con t a in ed in  Advisory
Circular  150/5300-13, Airport Design , to
the ext en t  pr actical.”  Under  the Order ,
each  regiona l a irpor t s division  of the
FAA is obliga ted to collect  and ma in ta in
da ta  on t he RSA for  each  runway a t
federa lly obliga ted a irpor t s.

The exist ing RSA width  of 120 feet
meets cur ren t  FAA ARC A-I/B-I design
sta nda rds. However, the existing RSA
available beyond ea ch r un way end a t
the Airport  is limited t o 100 feet
(cor r es pon d in g t o t h e  u n p a ved
overruns) where 240 feet  is t he design
requ irement .  Beyond t hese 100-foot
long overr un s, th e topograph y begins to
d rop  in  gr a de  st eeply, a t  a n
approximate 10 to 1 s lope for  the
Runway 15 end , and as much as 25 to 1
for  Runway 33.

It  should a lso be noted tha t  P lacer
St reet  is loca ted appr oxima tely 570 feet
nor th of Runway 15.  To the south ,
approximately 210 to 220 feet  off the
end of Run way 33 is the closed a nd
capped Benton La ndfill.  Although
Placer St reet  and t he landfill do not
represent  obs t ruct ions  to the exis t ing
RSAs, th ey ar e factors t o be considered
when developin g a lterna t ives to solve
the RSA deficiencies cur ren t ly exist ing
a t  the Airpor t .

A rela ted standard  to the RSA is  the
runway object  free a rea  (ROFA) wh ich
is defined as "A two dim ensional ground
area surrounding runways, taxiw ays,
and taxilanes which  is clear of objects
except for objects whose location  is fixed
by fu nction ."  Except  where precluded
by other  clea r ing standards, it  is
acceptable to place objects  tha t  need to
be loca ted in t he ROFA for  a ir
naviga t ion  pur poses  or  a ircraft  ground
maneuver ing pu rposes and to taxi and
hold a ircraft  in  the ROFA.  Objects non-
essen t ia l for  a ir  naviga t ion  or  a ir cra ft
ground maneuvering pur poses a re not
to be placed in t he ROFA.

The ava ilable ROFA width  of 250 feet
m eet s  t h e r ecom m en ded  des ign
standa rd.  The required  length  beyond
the runway end  for  the ROFA is 240
feet .  As  with  the RSA, the exist ing
ter r a in  condit ions lim it  the gra ded
a va ilable distance to 100 feet .  As long
as no object  obst ruct s the ROFA,
however , the exis t ing condit ion  sh ould
be sufficien t .

Another  rela ted s tanda rd is  t he runway
obstacle free zone (ROF Z) wh ich  is
defined as “a volum e of airspace
centered above the run way.  The R OFZ
is the airspace above a surface whose
elevat ion  at any point is the sam e as the
elevat ion  of the nearest point on  the
runway centerline.”  The ROFZ clear ing
s tandard precludes t axiing an d pa rked
a ir cra ft  and object  penet ra t ions, except
for  frangible NAVAID loca t ions which
are fixed  by funct ion .

The exist ing ROFZ width  of 250 feet
m eet s  t he  r ecom m ended d esign
standa rd.  The requ ired lengt h  beyon d
the  runway  end   for   the  ROFZ  is  200
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feet .  Like the RSA and ROFZ, the
exist ing ter ra in  rest r ict s t he a va ilable
graded d istance to 100 feet .  As long a s
the ROFZ is not  obst ructed, however ,
the existing condition sh ou ld be
sufficien t .

Given  the lack of exist ing RSA, ROFA,
ROFZ, and  cons t ra in ts  of surrounding
ter ra in , P lacer  Road and t he landfill,
extendin g Runway 15-33 to meet  FAA
recom m ended lengt h  (2,850 feet )
appears un likely.  Considera t ion  sh ould
be given  to a t  leas t  main ta in ing the
exist ing length  wh ile pr oviding for
adequa te RSA.  Air field a lt erna t ive
an alysis will present  th e findings of a
recent  st udy (R unway S afety Area
S tudy, February 2002) eva lua t ing
meth ods of impr oving th e RSA.  These
a lter na t ives will be exam ined in  the
following sect ions.

ALTERNATIVE 1

Runway Alterna t ive 1 explored t he
possibility of reloca t ing or  rea ligning
the runway a t  Ben ton  Airpark  to
achieve the required RSAs.  However ,
given the phys ica l cons t ra in t s and
limita t ions of the exis t ing topography,
a irpor t  facilit ies, a nd surroundin g land
uses, th is alt erna t ive was deemed
physica lly and fina ncially infeasible.

ALTERNATIVE 2

Runway Alter na t ive 2 is the “do
noth ing” a lter na t ive.  This involves
leaving Runway 15-33 in it s pr esen t
condit ion , with  it s exist ing RSA, ROFA,
and   ROFZ   deficiencies.    Lit t le  or   no

cos t s  a r e a s socia t ed  wit h  t h is
a lter na t ive.  However , an  FAA “Safety
Area  Determina t ion” and approva l of a
“Modifica t ions to St anda rds” would be
requ ired.

ALTERNATIVE 3

Runway Alterna t ive 3 reduces  the
len gth  of t he runway by reloca t ing the
thresh old of each  runway inwa rd by 140
feet , which  reduces the exist ing runway
len gth  to 2,140 feet .  The pavement
beyon d each  relocated runway threshold
would then  be convert ed to stopways.
Th is a lt erna t ive would sa t isfy the FAA
design  requirement  for  RSA and ROFA
len gth  beyond ea ch  runwa y end, a s well
as t he required 200-foot  ROFZ.

While implemen ta t ion cost s a ssociat ed
with  th is a lt er na t ive a re m in imal (i.e.
remarking the runway and  reloca t ing
the runwa y thresh old lights a nd PAPI-
2s), th e runwa y length  is reduced by a
tot a l of 280 feet .  The sh or ter  usea ble
runway lengt h  could sign ifican t ly
impa ct  twin-engine and  turboprop
a ir cra ft  opera t ions, pa r t icula r ly in  hot
weather  conditions.

ALTERNATIVE 4

Runway Altern at ive 4 relocat es the
thresh old of Runway 15 by 140 feet  to
the south .  The resu lt ing sa fety a rea  for
the Runway 15 end would consist  of 140
feet  of pavement  and  an  addit iona l 100
feet  of graded ea r then  embankment .
Runway 33 would be extended by 140
feet  to the sou th a long with  a  gra ded
ear then runway safety ar ea  of 240 feet .
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A ma jor  advan tage to th is a lterna t ive is
tha t it  p reserves the cu r ren t  runway
len gth  of 2,420 feet , while m eet ing the
sa fety a rea  design  r equiremen ts for
each  end of the r unwa y.  However , the
Bent on  Landfill is loca ted a t  the sou th
end of the runway, resu lt ing in
sign ifica nt  design  and const ruct ion
expenses rela ted t o the ext ension of
Runway 33.  Significant  on-going
ma in tenance and monitoring will be
requ ired, including close coordina t ion
with  applicable sta te a gencies with
regard to design  and const ruct ion
impa cts t o the landfill.

ALTERNATIVE 5

Runway Alterna t ive 5 is s imila r  to
Runway Alterna t ive 3, in  wh ich  it
displaces the threshold of each  runway
end by 140 feet  to sa t isfy RSA, ROFA,
and ROFZ requirem ent s.  However , th is
opt ion  employs “declared dista nces” to
sat isfy safety area  requirement s.  It
main ta ins the exis t ing runway length  of
2,420 feet  in  either  direct ion  for  both
Takeoff Run Ava ilable (TORA) and
Takeoff Dist ance Ava ilable (TODA).
However , Accelera t e-Stop  Dis tance
Ava ila ble  (ASDA) a n d La n din g
Dista nce Ava ilable (LDA) a re reduced
t o 2,280 feet  a n d 2,140 feet ,
respect ively.

Major  adva ntages to th is a lt erna t ive
include no impacts  to the landfill and
sign ificant ly lower costs  than  the
pr eviou s  a l t e r n a t ive .  Ru n wa y
improvemen ts include remarking the
runway for t he displaced th resholds,
reloca t ing the runwa y threshold lights
a nd PAPI-2s, and modifica t ions to the
exist ing  runway  edge  ligh t ing syst em.

However, th is  a lterna t ive reduces
runway length  requirem ents by 140 feet
for  ta keoffs and 280 feet for lan dings.
As previous ly ment ioned, th e shor ter
u s e a b l e  r u n w a y  l e n g t h  cou l d
sign ifica nt ly impact  twin-engine a nd
turboprop a ir cra ft  opera t ions  in  hot
weather  conditions.

ALTERNATIVE 6

Runway Alterna t ive 6 u t ilizes r et a in ing
wa lls a t  the ends of ea ch  runway in
order  to crea te the maximum amount  of
RSA without  impact ing t he landfill or
P lacer St reet .  While t h is a lt erna t ive
does not  meet  the fu ll 240 feet  of RSA, it
does increa se the Run way 15 RSA by 50
percent  and  the Runway 33 RSA by 100
percen t .  An  FAA runway sa fety a rea
determina t ion  will be required for  t he
RSA length .  It  is a lso possible to
achieve a  fu ll sa fety a rea  by d isplacing
the Runway 15 threshold  by 90 feet  and
the Run way 33 th reshold by 40 feet .

No landfill impa cts a re a ssocia ted with
th is a lterna t ive and im plem en ta t ion
cost s a re considerably more rea sonable
than some of the other  a lt erna t ives.
However , ther e a re sign ificant  design
and const ru ction expenses rela ted  to the
reta in ing wa lls a nd t he ea r th  fill.
Simila r  to Alterna t ives  3 and 5,
displa cing the t hr esholds would reduce
the runway length  requirem ents by
approximately 90 feet for depa r tu res
a n d a p pr oxima tely 130 feet  for
landin gs.  Again , shor ter  usea ble
runway lengt h  could sign ifica nt ly
impa ct  twin-engine and  turboprop
a ir cra ft  opera tions in to and ou t  of
Benton  Airpark .
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ALTERNATIVE 7

Runway Altern at ive 7 satisfies th e RSA
length  by reloca t ing t he Run way 15
thresh old 140 feet  south  of it s  present
loca t ion  and exten ding Run way 33 by
140 feet  to the south , similar  to Runway
Alterna t ive 4.  However, where t h is
a lt erna t ive differ s is tha t  it proposes
removing the exis t ing landfill ma ter ia l
with in  the required  project  a rea  and
replacing it  with  compa cted engineered
fill.

Advan tages to th is a lt erna t ive a re tha t
it  main ta ins the exis t ing runway length
and enhances overa ll runway sa fety by
meet ing FAA requ ired RSA standa rds
a t  each  runway end.  Remova l of
landfill ma ter ial in  the proposed project
a rea  reduces set t ling impa cts t o both
the runway an d landfill.  Disa dvantages
associat ed with  th is a lt erna t ive include
sign ifica nt  design  and const ruct ion
expenses.  The removal and r eloca t ion
of impacted landfill ma ter ial could be
cost ly and t ime-consu ming, and futu re
inspection and  monitor ing may be
required to assure tha t  the fina l design
does  not adver sely a ffect  the la ndfill.  

CON CLU SION  AND
RECOMMEN DATIONS

The previous sect ion  ident ified  the
deficiencies in  the exist ing sa fety a reas
a t  Bent on  Airpa rk a nd the proposed
a lter na t ives design ed to bring the
a irpor t  in to compliance with  FAA
design  standards to th e grea test  exten t
possible.  Alter na t ive 4 is the preferred
choice and  is  depicted  on  Ex h ib it s 4A
and 4B .  However , if landfill ma ter ia l
mu st  be removed based upon addit iona l

en gin eer in g a n d  en vir on m en t a l
eva lua t ions, then Alterna t ive 7 becomes
the pr eferred opt ion.  Alterna t ive 4 will
r et a in  t he cu r ren t  len gth  wh ile
minimizing impa cts t o the landfill.
Alter na t ives wh ich  reduce effective
len gth  or  do noth ing a re not  acceptable.
As previously men t ioned, th e current
len gth  fa lls shor t  of fu lly providing for
the a irport ’s crit ica l a ircra ft .

Following FAA concurren ce, the n ext
st ep will be to r eta in  an  engineer ing
firm to develop a  des ign concept  tha t  is
not  det r imenta l to the in tegr ity of t he
Bent on  Landfill and is acceptable to
both  th e Californ ia In tegra ted Wast e
Management  Boa rd a nd t he Ca liforn ia
Regiona l Water  Qua lity Cont rol Board .
It  is estima ted t h a t  the design  effor t  of
Alterna t ive 4 will cost  approximately
$250,000.  However, th e project  will be
eligible for  90 percent  funding from the
FAA and 4.5 percent  funding from
CALTRANS.

L AN D S ID E

D EVELO P MENT

The order ly development  of the a irpor t
t ermina l a rea  can  be t he most  cr it ica l,
and pr oba bly the most  difficu lt ,
development  to cont rol on  the a irpor t .
A termina l ar ea  development  approach
sim ply tak ing the shor t  t erm pa th  of
leas t  resistance can  have a  sign ifica nt
effect  on  the long t erm viability of a n
a irpor t .  Allowing development  without
regard to a  funct iona l, long t erm plan
could resu lt  in  a  haphaza rd a r r ay of
bu ildin gs a nd small ramp a rea s, wh ich
will event ua lly preclude th e most
efficient  use of the va luable space a long
the fligh t  line.
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Consider a t ion  mus t  be given  to
pr oviding for  adequa te hangar  spa ce for
a  wide va r iety of genera l avia t ion
needs.  This includes corpora te avia t ion ,
FBO, and other  storage hangars a s well.
The facility requirem ent s indica ted tha t
hanga r  pa rking posit ions should be
increa sed over t he plann ing period.
Ult ima t e developm ent  must  a lso
consider  t he most  pract ica l, yet
beneficia l, use of lands for  specific
hanga r  uses, eg. T-ha ngar s versu s
execut ive or convent iona l hangars.

Another  considera t ion will be support
fa c il it i e s .  I n  pa r t icu la r ,  t h e
development  of an a irport  perimeter
road.  Curren t ly, the a irpor t  fuel fa rm is
loca ted on  the west  side of the a irpor t .
Air cra ft  refueling vehicles mu st cross
the runwa y twice, once t o fill and  once
to return  to the east  t ermina l ar ea .
Th is pract ice compromises sa fety.  An
on-a irpor t  perimet er r oad would a llow
th ese vehicles to tr averse both  sides of
the a irport  without  crossing the
runway.

A fina l cons idera t ion  is maximizing the
ability of the a irport  to be self-
s u s t a in i n g .   F u t u r e  l a n ds id e
development  should  be done in  a
manner  tha t  is not  only cost -effective,
but  th at  can  increa se revenue poten t ia l
for  th e a irpor t .  A s t rong revenue
capability will help to ensu re tha t  the
a irpor t  does not  become a  financia l
burden  on  the t axpa yers of the Cit y of
Reddin g.

I n  a d di t ion  t o t h e  fu n ct ion a l
compa t ibility of the t ermina l a rea , the
proposed developmen t  concept  sh ould
provide a  first  class a ppea rance a t
Bent on  Air pa rk.  Considera t ion  to

a esthet ics should be given  to the
en t ryway as well as public a reas when
ar ra nging the var ious a ctivity a rea s.

The exist ing t ermina l a rea  a t  Benton
Airpa rk  has been  developed with  ba sic
separa t ion  of u ses by act ivity levels.
The ea st side flight  line conta ins the
a irpor t ’s fixed base opera tor , CHP, and
Mercy Medica l, while stora ge ha nga rs
a re loca ted to the south .  Idea lly,
t ermina l a r ea  facilit ies a t  genera l
avia t ion  a irpor t s sh ould follow a  linea r
configura t ion  para llel to the primary
runway.  The linea r  configura t ion
a llows for  grea ter  dept h , th ereby
maximizing space ava ilable for  a ircra ft
parking apron  while providing ease of
access to termina l facilit ies  from the
a ir field.  The t ermina l ar ea  has been
developed para llel to the runway in  a
linea r  fash ion .

F or  m a n y  a i r p or t s , h i s t or ica l
development  has  followed the pa th  of
least  res is tance.  In  doing so, t he a irpor t
development  ma ny times can  pr ohibit
the best  use of the a irport  and h inder
fu ture development .  This  is  not  the
case a t  Bent on  Airpa rk.  The h istor ica l
development  has  set  for th  a  logica l and
efficient  means  to maximizing a irpor t
pr oper ty.  Moreover , t he a irpor t ’s fu ture
development  will likely be domina ted by
the needs of sm all a ircra ft.  These
a ir cr a ft  own er s t ypica lly des ir e
individua l s torage spaces  provided by T-
ha ngar s or corpora te box han gars.

The a irport  has severa l development
oppor tun it ies ava ila ble.  Few pa rcels
are available in  t he cent er of th e east
t ermina l a rea , with  bulk  development
oppor tun it ies left  a t  the sout h en ds of
the  east   and  west  side t ermina l ar eas.
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For  a ll of these reasons , a  s ingle
development  concept  has been prepared.
Th is concept  cons iders a  “build ou t”
scenar io of a irpor t  proper ty.  This
d e v e l op m e n t  w i l l  ex ce e d  t h e
requ irements ou t lined in  the previous
chapter , bu t  it will provide th e Cit y
with  a  thought fu l d irect ion  of the
u lt im a t e deve lopm en t  of Ben t on
Airpark.

LANDS IDE DEVELOP MENT
ALTERNATIVE

Exhibit  4C depict s development  of
lan dside termina l facilit ies  according to
a  logica l progr ession , or  “build out”
scenar io.  This altern at ive considers th e
needs of sma ll aircraft owner s, a irpor t
businesses, and  corpora te opera tors.
The a lter na t ive development  scheme
considers developing va r ious s ize
hangar s t o meet  the needs of a  var iety
of opera tors.  As depict ed, the
a lt erna t ive inclu des the re-use of Dog
Park for  aviat ion-relat ed development ,
wh ich  will requ ire t he r eloca t ion  of Dog
Pa rk.

The north ern  cent ra l port ions of the
e a s t  t e r m in a l  a r e a  con s i d e r s
convent iona l hangar  development .  As
proposed, the a rea  could  suppor t  four
100-foot  by 100-foot  hanga r s with  an
adjoin ing a ircraft  apron .  These hangars
could serve a va r iety of uses.  These
uses include F BO expansion, specia lty
opera tors (e.g., ma int ena nce opera tors),
corpora t e oper a t or s wit h  s ever a l
a ircra ft , or for bulk st or a ge.  The pla n
also considers an  80-foot  by 80-foot
convent iona l hanga r  wh ich  could serve
ma ny of th e sam e purposes.

Th is plan a lso considers  cont inu ing T-
hanga r  or  execut ive hangars south  of
the exist ing T-hanga rs on  both  the east
and west  sides of the a irpor t .  As
depicted, these hangar s a re 60 feet
wide.  Th is width  is  grea ter  than  the
exist ing facilit ies bu t  would a llow for
twin-engine a ir cra ft  or  more than one
a ircraft  in  each  hangar .

If developed as  T-hanga r s, each  facility
could house ten individua l units.  If
developed as execut ive hanga rs, each
facility on  the eas t  side could suppor t
four  units  while the west  side facilit ies
could house five individu a l un it s
(consider ing 60-foot  by 60-foot ).  As
depicted, the plan  would support  80
i n d i vi d u a l  T -h a n ga r  u n it s ,  4 0
individua l 60-foot  by 60-foot  execut ive
ha ngar s, or  int ermixing to meet
dema nd.

The plan a lso depicts t he development
of an  on-a irpor t  per imeter  road  to serve
refueling veh icles.  As pr eviously
ment ioned, the a irpor t ’s fuel fa rm is
loca ted on  the west  side of the a irpor t .
Th is loca t ion  requires  the a irpor t ’s F BO
refueling vehicles t o cross the runway
twice to refuel th e truck or  a ir cra ft
ba sed on  the west  side of t he runway.
The plan  includes developing a  road
from Taxiway A, nor th  a round the
Runway 15 RSA to Taxiway B.

As m en t ion ed , t h e developm en t
proposa l provides  more than  a dequa te
storage space to meet  projected  demand.
The type of fu ture demand will, in  la rge
par t , dicta te the type of facilit ies
required to meet  dem and.  Sin ce
smaller a ircra ft  will cont inu e to
domina te,   T-hangar   development   will
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be needed.  Th e fina l pla n , or
r ecom m en ded  con cep t ,  wi l l  be
determined after  discussion  with  the
Cit y, P lan ning Advisory Committ ee,
and t he pu blic.

S U MMAR Y

The process ut ilized in  assessin g the
a irside and landside development
a lt er n a t ives  in volved a  det a iled
an alysis of short  and long term
requ irements a s well a s fu tu re growth
pot en t ia l.  Cur ren t  a irpor t  design
standa rds  were considered a t  each stage
of development .

Upon review of th is r epor t  by the
Planning Advisory Commit tee, the
pu blic,  and City officials, a  fina l Mast er

P lan  concept  can  be formed.  The
resu ltan t  pla n  will r epresen t  an a irside
facility tha t  fu lfills sa fet y and design
standa rds  and a  lan dside complex tha t
can  be developed as dema nd dicta tes.

The proposed development  plan  for  the
a irpor t  must  r epresen t  a  mean s by
which  the a irpor t  can  grow in  a
ba lan ced manner , both  on  the a ir side a s
well as t he landside, to accommodate
forecast  demand.  In addit ion, it  mus t
provide (as a ll good development  pla ns
should) for  flexibility in  the pla n  to
meet  act ivity growth beyond t he long
term plann ing per iod.  Th e remaining
chapters will be dedicated t o refinin g
the ba sic concept  in to a  fina l pla n  with
recommendat ions to ensu re proper
implemen ta t ion  and  t iming for  a
demand-based program.



Chapter Five
AIRPORT PLANS



The airport master planning process
evolved through several analytical
efforts in the previous chapters intended
to analyze future aviation demand,
establish airside and landside facility
needs, and evaluate options for the
future development of the airside and
landside facilities.  The development
alternatives were refined into a single
recommended master plan concept.  This
chapter describes in narrative and
graphic form, the recommended
direction for the future use and
development of Benton Airpark.

RECOMMENDED
MASTER PLAN CONCEPT

The recommended master plan concept,
as depicted on Exhibit 5A, provides for
anticipated facility needs over the next
twenty years as well as the airport’s
ability to accommodate aviation demand
for the Redding area well beyond
this period.  The following sections

summarize airside and landside
recommendations.

AIRSIDE RECOMMENDATIONS

Airside recommendations include
improvements for the runways,
taxiways, instrument approaches, or
airfield lighting.  Airside recommend-
ations are as follows:

• Relocate Runway 15 threshold
and shift Runway 33 south by
approximately 190 feet to provide 
required safety areas at each runway
end and adequate area for a perimeter 
road.  Taxiways and airfield lighting
will also need to be adjusted for
the runway shift.  This will in-
clude proper lighting to signify
the relocated runway end for

Airport Plans
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landin gs on  Runway 33.  There will be
no net  gain  in t he length  of runway
available for  depar tures  in  either
direct ion .  Engineer ing eva lua t ions will
have to be under taken  on  the south  end
of the runway to determine the
feasibilit y of extendin g compa cted fill
over  the closed  landfill.

LAND SIDE R ECOMMEN DATIONS

The recommended master  plan  concept
provides for genera l avia t ion services
a nd hangar  storage requ irements.
Lan dside recommenda t ions a re a s
follows:

! P rovide for  cons t ruct ion  of t h ree
la rge convent iona l ha ngar s (6,400
square feet  each) on  the east  side,
on  either  side of CHP and Mercy
facilit ies and n ort h of Hillside
Avia t ion .  Exis t ing au to parking
can  be expanded a s necessa ry.  It
sh ould be noted tha t  placement  of
hangars in  th is a rea  will not
rest r ict  use of the exis t ing wash
ra ck.

! P r ovide for  con s t r u ct ion  of two
a d d i t ion a l  n es t ed  T -h a n ga r
bu ildin gs on  ea st  s ide (south  of
Bent on  Hangar  Associa t ion) and
exten d pavement  a round these new
ha ngar s.

! P r ovide for  const r u ct ion  of t wo
la rge convent iona l hangars  and
offices south  of the T-ha ngar s (on
the ea st  side) to a llow for  poten t ia l
reloca t ion  of CHP and  Mercy (or
new tenant ).  Ramp and a u to

parking will be provided for t hese
facilities.

! Cons t ruct  per im et er  r oa d a round
nor th end of a irfield to preven t
poten t ia l for  runway incursions by
fuel t rucks or  other  on-a irpor t
vehicles.

! P r ovide  for  con s t r u ct ion  of
a d d i t ion a l  n e s t e d  T -h a n g a r
building on  wes t  side south  of
exist ing sh ade hanga rs.  (I t  is
assu med tha t  open  shade h a ngars
or  older  T-hangars may be replaced
in  fu tu re yea rs, bu t  remain  in
exist ing loca t ions).

! P r ovide a rea  on west  side for
const ruct ion  of individua l execut ive
hanga rs (approximately 60' x 60').
Hangars will sha re apron, vehicular
access, a nd  park ing as  shown on
Exh ibit  5A.  Sixt een  unit s h ave
been depicted.

! P reserve dog park on  eas t  side and
reserve a rea  on  west  side for  fly-in
camping a rea .  This will cont inu e to
provide buffer  between a ir cra ft
opera t ions and ad jacent  r esiden t ia l
ar eas.

AIRP O R T  LAYO U T  P LAN S

The remainder  of th is cha pter pr ovides
a  br ief descr ipt ion  of the officia l layou t
drawings for  the a irpor t  tha t  will be
submitt ed to th e F AA for r eview and
approva l.  These p lans, r efer r ed to a s
the Airpor t  La yout  P la ns, h ave been
prepa red    to    gra ph ica lly   depict    the
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u lt im a t e a ir field  la you t , fa cilit y
development , and ima gina ry sur faces
wh ich  protect  the a irpor t  from ha zards.
This set of plans includes:

! Airport  La yout  Drawing
! Gen era l Avia t ion  Area  P lan
! On-Airport  La nd Use P lan
! F.A.R. Par t  77 Airspace P lan
! Approach  Zone Profiles  and

  RPZ Plans  and Profiles
! Proper ty Map

The a irpor t  layou t  plan  set  has been
prepa red on  a  computer -a ided  draft ing
system for  fu ture ease of use.  The
computer ized pla n  set  provides deta iled
in format ion  of exis t ing and  fu ture
facility layout  on  mult iple layers t ha t
permit s the user  to focus  in  on  any
sect ion  of t he a irpor t  a t  a  desir able
sca le.  The plan can be used a s base
informat ion  for  des ign , and  can  be
ea sily upda ted in t he fu ture to reflect
new developm en t  and m ore deta il
concern ing exist ing con dit ions a s made
ava ilable through des ign su rveys.  The
a irpor t  layout  plan set  is subm it t ed to
the FAA for  approval a nd must  reflect
a ll fu ture development  for  which  federa l
funding is an t icipa ted. Ot her wise, t he
proposed development  will not  be
eligible for  federa l funding.  Therefore,
updat ing these drawings t o reflect
changes in  exist ing and u lt ima te
facilit ies is  essen t ia l.

AIRP ORT LAYOUT DRAWING

The Airpor t  Layout  Drawing (ALD)
graph ica lly pr esen ts t he exis t ing and
u lt imate     a irpor t      layou t .     Deta iled

a irpor t  and r un way da ta  a re pr ovided to
facilita te the in terpreta t ion  of the
mast er  plan  recommenda t ions.  Both
a ir field and  landside improvements  a re
depicted.

GEN ER AL AVIATION
AREA P LAN

The Gen era l Aviat ion  Area  P lan
provides grea ter  det a il concern ing
lan dside improvemen t s and a t  a  la rger
scale than  the on  the ALD.  The
Genera l Aviat ion  Area  P lan  includes
det a i l  con cer n in g  a l l  la n ds id e
development  (both  sides of the runwa y).

ON-AIRP ORT LAND US E P LAN

The object ive of the On-Airpor t  Land
Use P lan  is to coordin a t e uses  of the
a ir por t  p rop er t y in  a  m a n n er
compa t ible with  the funct iona l design  of
the a irpor t  facilit y.  Airport  land use
planning is  impor tan t  for  t he order ly
developmen t  and efficient  use of
ava ilable space.  There a re two primary
cons idera t ions for a irport  land use
planning: first, to secur e th ose a rea s
essen t ia l t o the safe and  efficien t
opera t ion  of the a irport ; and, second, to
determine compa t ible la nd uses for  the
ba lance of the proper ty which  would be
most  a dvantageous  to the a irpor t  and
community.  The pla n depict s  the
recommendat ions for  u lt imate land use
development  on  the a irpor t .  When
development  is proposed it  should be
dir ect ed to the a ppropriat e lan d use
area  depicted  on  th is  plan .
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F.A.R. P ART 77 AIR SP ACE P LAN

To protect  the a ir space a round the
a irpor t  and approaches to each  runway
end from hazards tha t  could  a ffect  the
sa fe and  efficien t  opera t ion  of a ir cra ft
a r r iving and  depar t ing the a irpor t ,
s tandards contained in Federa l Avia t ion
Regu la t ions (F.A.R.) Pa r t  77, Objects
Affect ing Na vigable Airspace, have been
est ablished for  use by loca l au thor it ies
to cont rol the height  of object s near  the
a irpor t .  The Par t  77 Air space P la n
included in  this ma ster  plan is a
graphic depict ion  of th is  regula tory
cr iter ion . The Par t  77 Airspace P lan  is
a  tool to a id loca l au thor it ies in
determining if proposed development
could present  a  hazard  to the a irpor t
and obs t ruct  t he approach  pa th  to a
runway en d.  Th e P ar t  77 exhibit  is
frequent ly a t tached by reference to the
City’s overlay zoning ordinance.

F.A.R. Par t 77 Imaginary  Surfaces

The Par t  77 Airspace P lan  ass igns
th ree-dimensiona l imaginary a reas to
each  runway.  These imagina ry su r faces
emana te from the runway center line
and are d imens ioned  according the
visibilit y minimums associa ted  with  the
approach  to the runway end a nd size of
a ircraft  to opera te on  the runway.  The
Par t  77 ima gina ry su rfaces include the
primary su r face, appr oach  su rface,
t r ansit iona l su r face, hor izonta l sur face,
and conical sur face.  Par t  77 im aginary
su rfaces a re descr ibed in  the following
par agra phs.

• Pr imary  Surface

The p rimary surface is  an  imaginary
surface longitudina lly centered on  the
runway.  The primary surface extends
200 feet  beyond ea ch r un way end.  The
eleva t ion  of any poin t  on  the primary
surface is the same as the eleva t ion
a long the neares t  associa ted  poin t  on
the runwa y cen ter line.  Under  Par t  77
regulat ions, the pr ima ry sur face for
Runway 15-33 is 250 feet  wide.

• Approach  Surface

An approach  su r face is a lso est ablished
for  ea ch runwa y.  The approach  su r face
begin s a t  t he same width  as the
primary sur face and  extends upward
and ou tward from the pr imary su r face
end and is cen tered  a long an  extended
runway center line.  The approach
su rfaces for  Runways 15 and 33 exten d
5,000 feet  from the end of the primary
su r face a t  an u pwar d slope of 20 to 1 to
a  width  of 1,250 feet .

• Trans i tiona l Surface

The runway has a  t r ansit iona l su r face
tha t begin s a t  the outs ide edge of the
primary su rface a t  the sa me eleva t ion
as the r unwa y.  The t r ansit iona l su r face
also connect s with  the approach
su rfaces of each  runway.  The su r face
r ises a t  a  slope of seven t o one u p to a
height  wh ich  is 150 feet  above th e
highest  runway eleva t ion .  At  tha t
point , the t ransit iona l su r face is
replaced by th e hor izonta l sur face.
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• Horizonta l Surface

The hor izon ta l su r face is esta blished a t
150 feet above th e highest  eleva t ion  of
the runway sur face. Ha ving no slope,
the hor izonta l surfa ce connects  the
t r ansit iona l and approach  sur faces to
the conica l sur face a t  a  dist ance of 5,000
feet  from the end  of the primary
su rfaces of ea ch  runwa y.

• Conica l Surface

The con ica l sur face begins a t  the outer
edge of the hor izonta l sur face.  The
conica l sur face th en cont inues for  a n
addit iona l 4,000 feet  hor izonta lly a t  a
slope of 20 to 1.  Therefore, at  4,000 feet
from the hor izonta l surface, the
eleva t ion  of th e conical sur face is 350
feet  above the h igh est  a irpor t  eleva t ion .

AP P ROACH ZONE AND
RP Z P LANS AND P ROFILES

The Approach Zone a nd RPZ Plans is a
sca led dr awing of the runwa y pr otection
zon e (RPZ), r unway sa fety a rea  (RSA),
obst acle free zone (OFZ), and object  free
area  (OFA) for  each runwa y end.  A
pla n  and profile view of ea ch  RPZ is
provided to facilit a te ident ifica t ion  of
obs t ruct ions tha t  lie with in  these sa fety
ar eas.  Deta iled obst ruct ion  and facility
da ta  is provided to iden t ify plan ned
improvemen t s and  the d ispos it ion  of
obstructions.

P ROP ERTY MAP

The P roper ty Map provides in format ion
on the acquisit ion  and ident ifica t ion  of
a ll land t racts owned by the city.  It
denotes wh ich  proper t ies were obta ined
by fee s imple t it le and  those tha t  a re
aviga t ion  easements.  It  a lso indica tes
the da te of acqu isit ion  for  each  t r act
and wh ich  proper t ies were obta ined
with  federa l funds under  federa l a id
program s.

S U MMAR Y

The airport layout  plan set  is designed
to assist  the Cit y of Reddin g in  making
decisions relat ive to future development
and growth  a t  Benton  Airpark.  The
pla n  provides for  development  to sat isfy
expected a irport  needs over  the n ext
twenty yea rs.  F lexibility will be a  key
to fu ture developm en t  sin ce a ct ivity
may not  occur  exact ly a s forecast .  The
pla n  has considered demands tha t  could
be placed upon the a irport  even  beyond
the twent y year  pla nn ing per iod to
ensure tha t  the facility is capa ble of
a ccom m od a t in g  a  v a r i e t y  of
circum sta nces.  The F .A.R. Par t  77
Air space P lan  should be used as a  tool
to en su re la nd u se compat ibilit y and
rest r ict  th e height s of fu ture st ructures
or a nt enn ae which pose a  hazard to a ir
naviga t ion .  Following the genera l
recommendat ions of the p lan , the
a irpor t  can  main ta in  it ’s  long term
viability and  cont inue to provide a ir
t ranspor ta t ion  services to the local area .
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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.
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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 
takeoff.

TOUCHDOWN ZONE (TDZ): The first
3,000 feet of the runway beginning at
the threshold.

TOUCHDOWN ZONE ELEVATION
(TDZE): The highest elevation in the
touchdown zone.

TOUCHDOWN ZONE (TDZ) LIGHT-
ING: 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/ OMNIDI-
RECTIONAL RANGE STATION
(VOR): A ground-based electronic navi-
gation aid transmitting very high
frequency navigation signals, 360
degrees in azimuth, oriented from 
magnetic north. Used as the
basis for navigation in the
national airspace
system. The VOR
periodically identifies
itself by Morse Code
and may have an
additional voice identifi-
cation feature.

VERY HIGH FREQUENCY OMNI-
DIRECTIONAL RANGE STATION/
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 facility
and having an air traffic control autho-
rization, may proceed to the airport of
destination in VFR conditions.
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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 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 
airspace.
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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 
firefighting

ARP: airport reference point

ARTCC: air route traffic control 
center

ASDA: accelerate-stop distance 
available

ASR: airport surveillance radar

ASOS: automated surface 
observation 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 
program

DME: distance measuring equip-
ment

DNL: day-night noise level
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DWL: runway weight bearing 
capacity for aircraft 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 
Regulation

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 runway alignment 
indicator lights

MIRL: medium intensity runway 
edge lighting

MITL: medium intensity taxiway 
edge lighting

MLS: microwave landing 
system

MM: middle marker

MOA: military operations area

MSL: mean sea level

NAVAID: navigational aid

NDB: nondirectional radio 
beacon

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 
committee

PAPI: precision approach path 
indicator

PFC: porous friction course

PFC: passenger facility charge

PCL: pilot-controlled lighting

PIW: public information 
workshop

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

TDZ: touchdown zone

Airport Consultants�

www.coffmanassociates.com�

A-15



TDZE: touchdown zone elevation

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 
collocated
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Appendix B
ECONOMIC BENEFIT ANALYSIS



 

 B-1 

ECONOM IC BENEFIT ANALYSIS                                                       Benton Airpark 
 

This report presents estimates of the economic 
benefits of Benton Airpark for the econom y of 
the airport service area, including the City of 
Redding and Shasta County, California.  The 
Benton Airpark is a general aviation airport 
with a service area similar to that of Redding 
M unicipal Airport.  However, the Airpark has 
its own unique characteristics that make it 
attractive to based aircraft owners and visitors 
coming to the area and records 18,000 
itinerant operations per year. 
 
There are 128 based aircraft on the airport, 
including 113 single engine planes, 12 multi-
engine aircraft, and 3 rotary craft.   
 
M easuring Econom ic Benefits 
 
The presence of an airport creates benefits for 
a community in diverse ways. Aviation related 
services such as support for law enforcement 
and fire control raise the quality of life for 
residents and maintain a competitive 
environment for economic development. 
 
Benton Airpark serves the Shasta County area 
and beyond as home to a major air ambulance 
service and an air unit of the California 
Highway Patrol. 
 
Benton Airpark provides a means for general 
aviation passengers to reach destinations 
without the delays and uncertainty of today’s 
airline flights.  General aviation air travel 
provides access to more than 5,300 airports in 
the nation, compared to approximately 546 
served by scheduled airlines (and considered 
commercial service airports.) 

Although qualitative advantages created by 
the presence of an airport are important, they 
are also difficult to measure.   In studying 
airport benefits, regional analysts have 
emphasized indicators of economic activity 
for airports that can be quantified, such as 
dollar value of output, number of jobs created, 
and earnings of workers and proprietors of 
businesses. 
 
Economic benefit studies differ from cost-
benefit analyses, which are often called for to 
support decision-making, typically for public 
sector capital projects.  
 
 Study of economic benefits is synonymous 
with measurement of economic performance.  
The methodology was standardized in the 
publication by the Federal Aviation 
Administration, Estimating the Regional 
Economic Significance of Airports, 
W ashington DC, 1992. 
   
Following the FAA methodology, this study 
views Benton Airpark as a source of 
measurable economic output (the production 
of aviation services) that creates employment 
and earnings for workers on and off the 
airport.   
 
Business spending on the airport injects 
revenues into the community when firms buy 
products from suppliers and again when 
employees of the airport spend for household 
goods and services.  
 
In addition, spending by air visitors produces 
revenues for firms in the hospitality sector as 
well as employment and earnings for workers. 

 
EXECUTIVE SUM M ARY 
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Benefit M easures 
 
The quantitative measures of economic 
benefits of the Benton Airpark are each 
described below. 
 
Output is the value in dollars of the 
production of goods and services by 
businesses or the budget of a government unit. 
 Output is equivalent to revenue or spending 
or sales.  
 
From the perspective of the business that is 
the supplier of goods and services, the dollar 
value of output is equal to the revenues 
received by that producer.  From the 
viewpoint of the consumer, the dollar value of 
the output is equal to the amount that the 
consumer spent to purchase those goods and 
services from the business. 
 
Earnings are a second benefit measure, made 
up of employee compensation (the dollar 
value of payments received by workers as 
wages and benefits) and proprietor’s income 
received by those who have their own 
business. 
 
Em ploym ent is the third benefit measure, the 
number of jobs supported by the revenues 
created by the presence of Benton Airpark.   
   
To measure the economic benefits of the 
airport, information on revenues, employment 
and earnings was obtained directly from  
suppliers and users of aviation services to 
tabulate the economic activity created by the 
presence of the airport.   
 
Data collection involved interviews and 
surveys of on-airport employers including 
private sector firms and government agencies 
and airport administrative staff.  Air visitors 
completed surveys on spending, length of 
stay, and purpose of travel.  Based aircraft 

owners were surveyed on expenditures and 
travel patterns.  
 
Benefit Sources 
 
Economic benefits (output, employment and 
earnings) are created when economic activity 
takes place both on and off the airport. The 
economic benefits of Benton Airpark for 2002 
are shown in Table B1. 
 
The total benefits of the airport, the sum of the 
direct benefits and the indirect benefits, which 
result as dollars re-circulate in the regional 
econom y, were calculated to be: 
 
• $12.3 M illion Revenues 
 
• $6.4 M illion Earnings 
 
• 247 Total Em ploym ent 
 
On-Airport Direct Benefits 
 
Including the revenues and employment 
created by outlays for airport capital projects, 
Benton Airpark employers were responsible 
for on-airport benefits of: 
 
• $6.4 M illion Revenues 
 
• $3.1 M illion Earnings 
 

• 108 On-Airport Jobs 
 
Operations on Benton Airpark supported a 
total of 5 private and public employers 
offering  FBO services, maintenance, repairs 
and parts;  food service and assistance with 
ground transportation; aircraft sales and 
rental; flight instruction; air ambulance and 
medical transport;  and law enforcement 
support for the region through an air unit of 
the California State Highway Patrol. 
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TABLE B1 
Sum m ary of Econom ic Benefits: 2002 
Benton Airpark 
 
 
 

 
BENEFIT M EASURES 

 
Source 

 
Revenues 

 
Earnings 

 
Em ploym ent 

 
On-Airport 
Aviation Benefits 

 
$6,100,000 $2,900,000 104 

 
Capital Projects 
(Budgeted 2003) 

 
300,000 200,000 4 

 
All On-Airport 
Econom ic Benefits 
 

 
6,400,000 3,100,000 

 
108 

 
Air Visitor Benefits 

 
550,000 

 
200,000 13 

 
Direct Benefits:  
Sum  of On-Airport &   
Air Visitor Benefits 

6,950,000 
 

3,300,000 

 
 

121 
 

 
Indirect Benefits 
(M ultiplier Effects of 
Secondary Spending) 

 
 

5,400,000 
 
 

 
 

3,100,000 
 
 

 
 

126 
 
  

 
TOTAL BENEFITS 

 

 
 

$12,350,000 
 

 
 

$6,400,000 
 

 
 

247 
 

 



 

 B-4 

Interviews with on-airport employers 
provided a tally of 104 aviation-related jobs.  
Of these, 75 (or 76 percent) were in the 
private sector.  These employees brought 
home annual earnings of $2.9 million in 2002. 
 
In addition to the revenues and employment 
created by on-airport businesses and 
government units, the Benton Airpark also 
creates jobs and injects dollars into the 
econom y whenever capital improvements 
projects are undertaken.  
 
Capital spending outlays for improvements in 
the most recent fiscal year (FY 2003) were 
budgeted at $293,000.  This spending 
supported the equivalent of 4 person-years of 
employment on the airport while the projects 
were under way. 
 
Combining employment from tenants and 
capital projects, the total employment on the 
airport during 2002 was 108 workers and 
combined payrolls to workers were $3.1 
million.   
 
Air Visitor Direct Benefits 
 
An additional source of aviation-related 
spending comes from visitors to the area that 
arrive at Benton Airpark.  W hen air travelers 
make off-airport expenditures these outlays 
create revenues (sales) for firms that supply 
goods and services to visitors.    
 
During a typical year, there are more than 
5,000 visiting general aviation private, 
governmental, corporate, or chartered aircraft 
that arrive at Benton Airpark.  
  
Visitors traveling for business or personal 
reasons spend for lodging, food and drink, 
entertainment, retail goods and services, and 
ground transportation including auto rental 

and taxis.  These outlays by general aviation 
visitors in 2002 created  annual airport service 
area output, employment and earnings of: 
 
• $550,000 Revenues 
 
• $200,000 Earnings 
 
• 13 Off-Airport Jobs 
 
The economic benefits from general aviation 
visitors are reviewed in more detail below, in 
a separate section of this report. 
 
Com bined Direct Benefits 
 
The combined direct benefits represent the 
sum of on-airport and off-airport (visitor) 
revenues, earnings and employment due to the 
presence of the airport.    Direct benefits are 
the “first round” impacts and do not include 
any multiplier effects of secondary spending.   
 
The direct benefits of on-airport and off-
airport economic activity related to Benton 
Airpark were:  
 
• $6.9 M illion Revenues 
 
• $3.3 M illion Earnings 
 
• 121 Jobs 
 
Combined revenue flows for businesses and 
employers on and off the airport summed to a 
value of $6.9 million for 2002. 
 
The airport presence created benefits to 
workers by providing income and earnings 
within the region of $3.3 million, which 
represents the paym ent for the labor 
component of airport economic activity.  
There were 121 jobs supported directly by the 
suppliers and users of aviation services. 
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Indirect Benefits (M ultiplier Effects) 
 
Indirect benefits  (multiplier effects) are 
created when the initial spending by airport 
employers or visitors circulates and recycles 
through the econom y.  
 
 In contrast to initial or direct benefits, the 
indirect benefits measure the m agnitude of 
successive rounds of re-spending as those who 
work for or sell products to airport employers 
or the hospitality sector spend dollars.   
 
For example, when an aircraft mechanic’s 
wages are spent to purchase food, housing, 
clothing, and medical services, these dollars 
create more jobs and income in the general 
econom y of the region through multiplier 
effects of re-spending.  
 
 Similarly, revenues earned by on-airport 
firms are injected back into the regional 
econom y to buy goods and services from  
suppliers.   This spending creates additional 
revenues, earnings and employm ent as well. 
 
The multiplier effects of spending created by 
the presence of Benton Airpark were 
calculated through application of the Implan 
input-output model based on data for Shasta 
County, California.   
 
The initial direct revenue stream in the service 
area of $6.9 million created by the presence of 
Benton Airpark was estimated to stimulate 
indirect benefits from multiplier effects within 
the airport service area of: 
 
• $5.4 M illion Revenues 
 
• $3.1 M illion Earnings 
 
• 126 Jobs 
 

 

 
In order to analyze general aviation traffic 
patterns at the airport, a database of 1,200 
general aviation flight plans was obtained 
from the FAA.  
   
Past years have often seen more than 18,000 
itinerant general aviation operations annually 
at Benton Airpark.  Operations involve both 
arrivals and departures.  It is necessary to 
differentiate between itinerant operations by 
based and transient aircraft.  
 
An itinerant operation typically involves an 
origination or destination airport other than 
Benton Airpark.   However, both based and 
non-based aircraft contribute to itinerant 
activity in any given day.  
 
 W hen a based aircraft returns to Benton 
Airpark from SFO (San Francisco), for 
example, that is an itinerant operation.  W hen 
an aircraft based at an airport other than 
Benton Airpark arrives at Benton, that aircraft 
is classified as a transient. 
 
According to analysis of flight records, there 
were 5,366 transient aircraft arrivals at Benton 
Airpark in 2002.  Of these, 471 brought 
overnight visitors and 4,895 were one-day 
visitors (Table B2). 
 
Separate analyses were conducted for those 
GA visitors with an overnight stay and those 
whose visit was one day or less in duration. 
To compute economic benefits based on 
visitor spending, one day aircraft were further 
partitioned into those staying less than 4 hours 
and 4 hours or more.  
 

 

GENERAL AVIATIO N VISITORS 
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Visitor spending estimates were computed 
only for those aircraft staying 4 hours or 
longer at Benton Airpark, reflecting the fact 
that many aircraft stop only for fuel or for 
some other short term purpose and travelers 
do not spend for food, retail shopping, or 
ground transportation off the airport. 
 
  
TABLE B2 
General Aviation Transient Aircraft 
Benton Airpark 
 
 

Item  
 
Annual Value 

 
 Itinerant  Operations 

 
18,000 

 
 Transient Arrivals 

 
5,366 

 
 Overnight Transients 

 
 471 

 
 One Day Transients 

 
        4,895 

Source: Derived from  FAA Flight Plan Data 
Base and Benton Airpark records,  2002 

 
O vernight GA Visitors 
 
Information on general aviation visitors was 
collected from a mail survey of aircraft 
owners and pilots arriving at  Benton Airpark. 
Visitors were asked the size of the travel 
party, their length of stay, type of lodging, and 
outlays on various expenditures categories.   
 
The travel patterns underlying the calculation 
of overnight GA visitor economic benefits are 
shown in Table B3.   
 
There were an estimated 471 transient 
overnight aircraft. The average party size was 
2.6 persons and the average overnight travel 
party stayed in the metropolitan area for 2.7 
days.  There were 1,367 overnight visitors for 
the year, including crew, with a combined 

total of 3,691 visitor days. 
 
The number of visitors shown as 1,367 
includes crew but average party size does not 
include crew.  Crew expenditures are included 
in calculations of spending per aircraft of 
$944.  The total spending by all GA overnight 
visitors summed to $440,000 for the year. 
 
 
TABLE B3 
General Aviation Overnight Visitors 
Benton Airpark 
 
 

Item  
 
Annual Value 

 
 Transient Arrivals 

 
5,366 

 
 Overnight Transients  

 
   471 

 
 Avg. Party Size 

 
   2.6 

 
Num ber of Visitors,     
 including crew 

 
1,367 

 
 Average Stay (nights) 

 
   2.7 

 
 Visitor Days 

 
3,691 

 
 Spending per Aircraft 

 
$944 

 
 Total Expenditures 

 
$440,000 

 
Source:  GA Visitor Survey 

 

 
Table B4 shows the percentage distribution of 
outlays by overnight travel parties at Benton 
Airpark.  These expenditures were made 
within the airport service area but off the 
airport.   
 
Lodging accounted for 44 percent of visitor 
spending, averaging $411 per aircraft travel 
party.  Food and drink made up 25 percent.  
Retail spending and transportation each 
contributed 12 percent to visitor expenditures. 
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TABLE B4 
Spending Per Overnight GA Aircraft 
Benton Airpark 
 
 
Category 

 
Spending 

 
Percent 
 

 
Lodging $411 44 
 
Food/Drink  236 

 
25 

 
Retail 114 

 
12 

 
Entertainm ent   71 

 
  7 

 
Transportation 112 

 
12 

 
TOTAL     $944 

 
100 

 
Source:  GA Visitor Survey 

 

 
Day GA Visitors 
 
According to flight operations records, 58 
percent of itinerant general aviation, or ninety 
one percent of transient general aviation 
aircraft arriving at Benton Airpark were 
transients that stayed on the airport for one 
day or less.   
 
During the year, there were 4,895 aircraft that 
stopped at the airport for one day.  Some were 
only on the ground for a few minutes while 
others were parked several hours when the 
travel party had their aircraft serviced, 
pursued a personal activity or conducted 
business. 
 
The economic benefits from arriving aircraft 
travel parties are of two types.  Those pilots or 
aircraft owners that buy fuel or have their 
aircraft serviced on the airport are making 
purchases which contribute to the revenue 
stream received by aviation businesses on the 

airport.  That type of spending creates output, 
employment, and earning on the airport.  
Those economic benefits are shown in Table 
B1 as on-airport benefits. 
 
However, if the aircraft travel party leaves the 
airport to visit a corporate site, conduct a 
business meeting, or attend a sporting or 
cultural event, these off-airport activities may 
generate off-airport spending that create jobs 
and earnings in the local community.    
 
 
TABLE B5 
General Aviation Day Visitors 
Benton Airpark 
 
 

Item  
 
Annual Value 

 
 Transient Arrivals 

 
5,366 

 
 One Day Transients 

 
4,895 

  Stay >/= 4 Hours 971 

 Average Stay               
 (Hours) 

5.6 

 
 Avg. Party Size 

 
2.1 

 
 Num ber of Visitors,    
  including crew 

 
2,067 

 
 Spending per Aircraft 

 
$113 

 
 Total Expenditures 

 
$110,000 

 
Source: Derived from  FAA Flight Plan Data 
Base and G A Visitor Survey 

 
Of the 4,895 transient aircraft that stopped at 
Benton Airpark during the past year, there 
were 971 that were parked for more than four 
hours but not overnight (Table B5).  
 
The average stay in the area for those travel 
parties was 5.6 hours, according to arrival and 
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departure records, with a range of 4 to 12 
hours.  
 
For the purposes of this study, those travel 
parties that arrived and departed within four 
hours were assumed to have not left the 
airport and not contributed any significant 
spending off the airport.  
 
 
TABLE B6 
Spending Per Day Visitor Aircraft 
Benton Airpark 
 
 
Category 

 
Spending 

 
Percent 
 

 
Lodging 

 
$ 0 

 
 

 
Food/Drink 56 

 
50 

 
Retail 29 

 
26 

 
Entertainm ent 10 

 
 8 

 
Transportation 18 

 
16 

 
TOTAL 

 
   $113 

 
100 

 
Source:  GA Visitor Survey 

 

 
Day trip aircraft brought 2,067 visitors, 
including crew, to the Redding area during the 
year.  The average spending per one-day 
aircraft averaged $113.  The total economic 
benefits created by off-airport spending by 
one-day general aviation visitors tallied to 
$110,000 of output (revenues or sales off the 
airport). 
 
The largest expenditure category for one-day 
visiting travel parties was food and drink, 
which averaged $56 per aircraft travel party 
for the day and accounted for 50 percent of 
outlays (Table B6). Spending for retail was 

the second largest category, at $29 per 
aircraft. 
 
Com bined GA Visitor Spending  
 
Table B7 shows a sum mary of economic 
benefits resulting from spending in the region 
by combined overnight and day general 
aviation visitors arriving at Benton Airpark.   
 
To recap, there were 5,366 transient general 
aviation aircraft that brought visitors to the 
airport during the year.  Of these, 471 were 
arriving overnight general aviation aircraft 
and 971 were one day visiting aircraft that 
were parked more than 4 hours, long enough 
to make off-airport expenditures.  
 
Each overnight travel party spent an average 
of $944 during their trip to the airport service 
area and travelers on each day visitor aircraft 
spent an estimated $113 per trip. 
   
M ultiplying the expenditures for each 
category of spending by the number of aircraft 
yields the total outlays for lodging, food and 
drink, entertainment, retail spending and 
ground transportation due to GA visitors 
during the year.  This spending summed to 
$550,000. 
 
Average daily spending by all GA air travelers 
in the service area exceeded $1,500.  The 
average economic impact of any arriving GA 
transient aircraft (combined overnight and day 
visitors staying more than 4 hours) was $381. 
 
The largest spending category by general 
aviation visitors was expenditures for lodging, 
with outlays of $200,000 or 36 percent of the 
total. Spending for food and beverages 
accounted for 29 percent of GA visitor 
spending and was the second largest category, 
with outlays of $160,000 for the year.  
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Taken together, these two categories 
accounted for 65 percent of the economic 
benefits from GA visitors to Benton 
Airpark. 
 
Of total spending of  $550,000 created by 
GA visitors, an average of 36 cents of 
each dollar was used within the service 
area by employers as earnings paid out to 
workers.  
 
 W ages taken hom e by tourism/visitor 
sector workers for spending in their own 
community summed to $200,000 during 
the year.  Earnings in the lodging industry 
accounted for nearly 36 percent of total 
earnings created from visitor spending as 
lodging workers took home $71,000. 

Expenditures by GA visitors created 13 
direct jobs in the tourist sector in the 
Benton Airpark service area.   
 
Food and Drink spending created the 
greatest number of jobs, 5, with earnings 
to workers and proprietors of $60,000.  
Food and Drink industry jobs accounted 
for 38 percent of the employm ent from  
visitor spending 
 
Lodging created 4 jobs and the retail, 
entertainment, and ground transportation 
industries combined to create an 
additional 4 jobs in the airport service 
area. 
 

 

 
 
TABLE B7 
Econom ic Benefits from  GA Visitors - Revenues, Earnings and Em ploym ent 
Benton Airpark 
 

 
Spending per AC 

 
 
Category  

Overnight 
 

Day 

 
 

Revenues 

 
 

Earnings 

 
 

Em ploym ent 

 
Lodging $411 

 
 $200,000 $71,000 4 

 
Food/Drink 236 $56 160,000  60,000 5 
 
Retail Sales 114 29  80,000  40,000 2 
 
Entertainm ent 71 10  40,000  14,000 1 
 
Ground 
Transport 

112 18  70,000  15,000 1 

 
TOTAL $944 

 
$113     $550,000       $200,000 13 

 
Note: Earnings and em ploym ent figures were derived from  the Im plan input-output m odel based on data for 
Shasta County  from  the California Em ploym ent Developm ent Departm ent and the United States Bureau of 
Econom ic Analysis.  Em ploym ent is not necessarily full tim e equivalents; includes full and som e part tim e 
workers, figures rounded to head counts.   
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The output, employm ent, and earnings from 
on-airport activity and off-airport visitor 
spending represent the computed direct 
benefits from the presence of Benton Airpark. 
For the service area, these direct benefits 
summed to $6.9 million of output (measured 
as revenues to firms and budgets of 
administrative units), 121 jobs, and earnings 
to workers and proprietors of $3.3 million. 
These figures for initial economic activity 
created by the presence of the airport do not 
include the “multiplier effects” that result 
from additional spending induced in the 
econom y to produce the initial goods and 
services. 

Production of aviation output requires inputs 
in the form of supplies and labor.  Purchase of 
inputs by aviation firms has the effect of 
creating secondary or indirect revenues, 
employment, and earnings due to the presence 
of the airport that should be included in total 
benefits of the airport. Airport benefit studies 
rely on multiplier factors from input-output 
models to estimate the impact of secondary 
spending on output, earnings and employment 
to determine indirect and total benefits, as 
illustrated in the figure below. 
 
The multipliers used for this study were from 
the IM PLAN input-output model based on 
data for Shasta County from the California 
Employm ent Development Department and 
the U. S. Bureau of Economic Analysis.  To 
demonstrate the methodology, average service 
area multipliers are shown in Table B8.  
 

 

 

 
INDIRECT BENEFITS: 
M ULTIPLIER EFFECTS 

 

The M ultiplier Process 
Benton Airpark  

M ultiplier 

Effects 

Indirect Benefits 

 Total
Econom ic
Benefits 

Direct Benefits  

On - Airport 

Air Visitors 
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The multipliers represent weighted averages 
for combined industries in each category.   For 
example, the visitor benefits multipliers 
shown combine lodging, food services, 
retailing, auto rental and entertainment 
multipliers used in the analysis.  
 
The multipliers in this table illustrate the 
process for calculating the indirect and total 
impacts on all industries of the regional 
econom y resulting from the direct impact of 
each aviation related industry.  The multipliers 
for output show the average dollar change in 
revenues for all firms in the service area due 
to a one-dollar increase in revenues either on 
the airport or through visitor spending.   
 
For example, each dollar of new output 
(revenue) created by on-airport employers 
circulates through the econom y until it has 
stimulated total output in all industries in the 
service area of $1.7656.  Or, put differently, 
the revenue multiplier of 1.7656 for on-airport 
activity shows that for each dollar spent on the 
airport there is additional spending created of 
$0.7656 or 76.56 cents of indirect or 
multiplier spending. 

 
Direct revenues from all sources associated 
with the presence of Benton Airpark were 
$6.9 million for the year.  After accounting for 
the multiplier effect, total revenues created 
within the service area were $12.3 million.  
Indirect or secondary revenues were $5.4 
million, the difference between total and 
direct revenues.  
 
The multiplier for earnings shows the dollar 
change in earnings for the service area 
econom y due to a one-dollar increase in 
earnings either on the airport or in the visitor 
sector.  The earnings m ultipliers determine 
how wages paid to workers on or off the 
airport stay within the econom y and create 
additional spending and earnings for workers 

in non-aviation industries.  For example, each 
dollar of wages paid for workers on the airport 
stimulates an additional $1.9354 of earnings 
in the total econom y. 
 
The initial direct wages of $3.3 million for 
aviation workers and proprietors on the airport 
were spent for consumer goods and services 
that in turn created additional earnings of $3.1 
million for workers and proprietors in the 
general econom y.    
 
The total earnings benefit of the airport was 
$6.4 million, consisting of $3.3 million of 
direct benefits and $3.1 million of indirect 
benefits. The economic interpretation is that 
the presence of the airport provided 
employment and earnings for workers, who 
then re-spent these dollars in the service area.  
 
The multipliers for employment show the total 
change in jobs for the service area econom y 
due to an increase of one job on or off the 
airport.  Each job on the airport is associated 
with 1.1198 additional jobs in the rest of the 
airport service area econom y.  Similarly, each 
job in the hospitality industry supported by air 
visitor spending is associated with 0.5384 
additional jobs in the general econom y.   
 
The overall result is that the 121 direct jobs 
created by the airport supported an additional 
126 jobs in the service area as indirect 
employment.  The sum of the direct aviation 
related jobs and indirect jobs created in the 
general econom y is the total employm ent of 
247 workers that can be attributed to the 
presence of the airport. 
 
The information above is intended for 
illustration only.  In the full analysis separate 
multipliers were used for on-airport aviation 
employers and visitor spending categories 
(lodging, eating places, retail, entertainment, 
and ground transportation).   
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TABLE B8 
Average M ultipliers and Indirect Benefits W ithin the Airport Service Area 
Benton Airpark 
 
 
 
Revenue Source 

 
 

Direct 
Revenues 

 
Average 
Output 

M ultipliers 

 
 

Indirect 
Revenues 

 
 

Total 
Revenues 

 
On-Airport Benefits 

 
$6,400,000 1.7656 

 
$4,900,000 $11,200,000 

 
Visitor Benefits 

 
550,000 1.9090 

 
500,000 1,050,000 

 
           Revenues 

 
$6,950,000 

 
 

 
$5,350,000 

 
$12,350,000 

 
 
Earnings Source 

 
 

Direct 
Earnings 

 
Average 
Earnings 
M ultipliers 

 
 

Indirect 
Earnings 

 
 

Total 
Earnings 

 
On-Airport Benefits 

 
$3,100,000 1.9354 

 
$2,900,000 

 
$6,000,000 

 
Visitor Benefits 

 
200,000 2.000 

 
200,000 400,000 

 
          Earnings 

 
$3,300,000  

 
$3,100,000 

 
  $6,400,000 

 
 
Em ploym ent Source 

 
Direct 

Em ploym ent 

 
Average 

Em ploym ent 
M ultipliers 

 
Indirect 

Em ploym ent 

 
Total 

Em ploym ent 

 
On-Airport Benefits 

 
108 2.1198 

 
119 

 
227 

 
Visitor Benefits 

 
13 1.5384 

 
7 

 
20 

 
         Em ploym ent 

 
121 

 
 

 
126 

 
247 

 
Notes:  M ultipliers above are weighted averages intended to illustrate how indirect and total benefits were calculated for 
Benton Airpark.  In the full analysis, separate multipliers were used for on-airport employers (FBO, other aviation 
businesses, non-aviation), and visitor spending (lodging, eating places, retailing, entertainment, and ground transportation).   
M ultipliers were for Benton Airpark Area as produced by the IM PLAN input-output model based on data from the 

California Employment Development Department and U. S. Bureau of Economic Analysis. 
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A survey of owners of aircraft based at 
Benton Airpark was conducted to compile 
information on private aircraft usage patterns, 
including number of trips per year, purpose of 
travel, average party size, and average 
distance flown per trip.  Questions were also 
posed concerning the importance of the 
airport for residential location and businesses 
of flyers. 
 
There were 128 based-aircraft at Benton 
Airpark in 2002 (Table B9). Of these, 113 
were single engine, 12 were multiengine 
aircraft, and 3 were rotary aircraft. A total of 
38 aircraft owners returned surveys for this 
study, to provide a response rate of 30 
percent. 
  
The presence of the airport as a factor 
affecting the personal quality of life and 
business success of aircraft owners was 
measured by survey questions asking 
respondents to rate the airport as “very 
important, important, slightly important, or 
not important” to their residential location 
decision and their business. 
 
The survey results show that Benton Airpark 
is a significant factor in influencing the 
success of business and professional activity 
of aircraft owners.   
 
• Eight out of ten aircraft owners (83% ) 
stated that the airport is “very important” 
or “important” to their residential 
location decision. 

• Seven out of ten of all responding based 
aircraft owners (72% ) said that the 
airport is “very important” or “important” 
to the success of their business location. 

 
 
 
TABLE B9 
Based Aircraft Profile  
Benton Airpark 

 
 

Type 
 
Num ber 

Total Based Aircraft 128 

Single Engine Piston 
 

113 

M ulti-Engine Piston 12 
 
Helicopter  

 
3 

 Source: Benton Airpark and Coffm an               
              Associates, 2002 

 
 
Those who reported the airport as important to 
their business were also asked for information 
about their business.  
 

• Firms represented by users of based 
aircraft for business purposes 
accounted for 900 employees in the 
county and surrounding area, and the 
businesses of the combined 
respondents accounted for more than 
$200 million of annual sales. 

 
Drawing from these results, it is evident that   
Benton Airpark plays a key role in the overall 
quality of life and level of economic activity 
in the Redding/Shasta County airport service 
area, and particularly supports the business 
community.  
 
 
 

 
BASED AIRCRAFT ANALYSIS 



 

 B-14 

 
TABLE B10 

Based Aircraft Characteristics – Benton Airpark 
 
 
 

Category 

 
 

All Benton Airpark 

Based AC 
 
Average Reported Aircraft Value $65,000 
 
Average M aintenance Outlays per Year $6,500 
 
Business Hours per Year 112 
 
Business Trips – Average Party Size 1.8 
 
Airport “Very Im portant or  “Im portant” to 
Business 

72%  

 
Total em ployees of owners of based aircraft 900 
 
 Annual Sales for Business with Aircraft $200,000,000 

 
Source: Based Aircraft Survey 

 

Characteristics of based aircraft at Benton 
Airpark are set out in Table B10. The table 
illustrates that the average value for an 
individual aircraft was $65,000 and annual 
outlays were $6,500.   
 
Based aircraft owners at Benton Airpark 
reported an average of 190 non-training hours 
per year (Table B11), or approximately 3.6 
hours per week.  The range of annual hours 
reported by aircraft owners included some 
who used one plane for up to 200 hours per 
year.   
 
The average aircraft based at Benton Airpark 
was flown 78 hours on personal trips per year. 
The typical round trip for pleasure, recreation 
or other personal reasons had 1.9 persons in 
the travel party (Table B12).  There were an 
estimated 18,525 passenger hours flown for 

personal reasons that originated at Benton 
Airpark during the year.   
 
Of all owners, 59 percent reported som e 
business use for their aircraft and among those 
who reported business use, the average was 
112 hours for business purposes per year. 
 
The typical business use for a general aviation 
aircraft had 1.8 persons in the travel party 
(Table B13).   Benton Airpark based aircraft 
flew 14,000 business hours for the year. 
Passenger hours flown on business were 
computed from multiplying average party size 
by hours flown, to obtain 25,200 passenger 
hours. 
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TABLE B11 
Based Aircraft Use Patterns 
Benton Airpark 

 
 

Use 
 
Annual Hours 

 
 Avg. Annual Hours 

 
190 

 
 Avg. Business Hours  

 
112 

 
Avg. Personal Hours 

 
78 

 
Percent Business  

 
49%  

 
Percent Personal  

 
41%  

 
 Source: Based Aircraft O wner Survey 
 

 
An estimate of the dollar value of travel on 
based aircraft may be obtained by computing 
the cost of making these same trips on a 
chartered flight.  This is one approach 
recommended by the Internal Revenue 
Service for valuation of aircraft travel use by 
corporations. 
 
 
TABLE B12 
Based Aircraft  - Personal Use 
Benton Airpark 

 
 

Item  
 
Annual Value 

 
Avg. Party Size 

 
1.9 

 
Avg. Personal Hours  

 
78 

 
All GA Personal Hours 

 
9,750 

 
Passenger Hours 

 
18,525 

 
Source: Based Aircraft O wner Survey 

 

 
 
TABLE B13 
Based Aircraft  - Business Use 
Benton Airpark 

 
 

Item  
 
Annual Value 

 
Avg. Party Size 

 
1.8 

 
Avg. Business Hours  

 
112 

 
All GA Business Hours 

 
14,000 

 
Passenger Hours 

 
25,200 

 
 Source: Based Aircraft O wner Survey 

 

 
The weighted average round trip hours for 
combined personal and business trips from the 
survey was 1.97 hours per trip.  The cost of 
charter flights varies by distance and type of 
aircraft and was calculated to be $221 per 
hour.   
 
Excluding helicopters the 125 based aircraft 
flew a total of 23,750 hours during the year.  
Assigning an average charter value of $221 
per hour, the “charter equivalent value” of 
general aviation travel originating at Benton 
Airpark for the year totaled $5.2 million.   
  
This  $5.2 million charter equivalent value of 
travel figure does not measure all the 
associated economic gains and benefits such 
as those from business trips, which may be 
substantial.  A single air trip can result in 
additional profits, fees, or revenues to a 
business firm. Trips for m edical reasons often 
have high economic value as well.   Further, 
the flexibility compared to scheduled airline 
travel and the time saved by general aviation 
travel compared to automobile use is often 
significant.  
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SUM M ARY &  FUTURE BENEFITS 

 
Airports are available to serve the flying 
public and support the regional econom y 
every day of the year. On a typical day at 
Benton Airpark, there are more than 95 
operations by aircraft involved in local or 
itinerant activity including flight training, 
corporate travel, or general aviation aircraft 
bringing passengers visiting the area for 
personal travel or on business. 
  
During each day of the year, Benton Airpark 
generates $34,000 of revenues within its 
service area (see box).  Revenues and 
production support jobs, not only for the 
suppliers and users of aviation services, but 
throughout the econom y. 
 

Each day Benton Airpark provides 108 jobs 
directly on the airport and in total supports 
247 local jobs in the airport service area.  
These workers bring home daily earnings of 
$17,500 for spending in their home 
communities. 
 
On an average day during the year, there are 
16 visitors in the area who arrived at Benton 
Airpark.  Some will stay in the Redding area 
for only a few hours while they conduct their 
business, and others will stay overnight.  The 
average spending by these visitors on a typical 
day injects $1,500 into the local econom y. 
 
Table B14 shows a summary of current 
economic benefits associated with the airport. 
Direct benefits to the service area, without 
including multiplier effects, include revenues 
of $6.95 million, 121 jobs and earnings to 
workers and proprietors of $3.3 million.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
Benton Airpark 

Daily Econom ic Benefits 
   

• $34,000 Revenue 
 

• 247 Local Jobs Supported 
 

• $1,500 Visitor Spending 
 

• 16 Air Visitors 
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TABLE B14 
Sum m ary of Econom ic Benefits: 2002 
Benton Airpark 
 

 
 

 
Revenues 

 

 
Earnings 

 
Em ploym ent 

 
On-Airport Activity $6,400,000 $3,100,000 108 
 
Air Visitors 550,000 200,000 13 
 
Direct Benefits 6,950,000 3,300,000 121 
 
Indirect Benefits 5,400,000 3,100,000 126 
 
Total Benefits $12,350,000 $6,400,000 247 
 
Note: Revenues, earnings and employment benefits reflect activity associated with 35,000 itinerant operations in 200 and 
capital improvement budget of  $300,000 for 2002 

 
 
Including indirect or multiplier effects, total 
benefits to the service area are $12.3 million 
in revenues, 247 jobs and earnings of $6.4 
million.  
 
Benton Airpark is the origin of thousands of 
general aviation trips per year.  Corporate and 
other private aircraft are used to visit other 
parts of the nation and the globe, and to bring 
visitors, customers and employees to the 
Redding area.  The estimated cost of 
chartering aircraft to serve the needs of these 
travelers was found to be $5.2 million.  In 
addition, the presence of the Benton Airpark 
provides unmeasured benefits in the form of 
flexibility in travel not found through reliance 
on scheduled air carriers. 
  
It is important for citizens and policy m akers 
to be aware that there are unmeasured but 
qualitative benefits from aviation that 
represent significant social and economic 

value created by airports for the regions which 
they serve.  In addition to exerting a positive 
influence on economic development in 
general, aviation often reduces costs and 
increases efficiency in individual firms. 
Annual studies by the National Business 
Aviation Association show that those firms 
with business aircraft have sales 4 to 5 times 
larger than those that do not operate aircraft.  
 
 In 2000, the net income of aircraft operating 
companies was 6 times larger than non-
operators.  Two thirds of the Fortune 500 
firms operate aircraft and 88 percent of the 
top100 have business aircraft (see National 
Business Aviation Association, Fact Book, 
2002). 
 
As aviation activity increases in the airport 
service area, the economic benefits of the 
airport to the regional econom y can be 
expected to increase.  As capital improvement 
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projects are typically extended over a number 
of years, this impact is included in the current 
year economic benefits, but excluded in the 
short, intermediate and long term forecasts.  
These forecasts are intended to demonstrate 
only those changes associated with direct on-
airport activity  and general aviation visitor 
presence. 
 
The short term planning horizon for the 
airport is associated with an increase in 
operations to an annual level of 38,100.  
Assuming commerce on the airport and in the 
community increases at the same pace, 
employment on the airport will rise to 113 
(not including workers for capital 
improvement projects) and jobs related to air 
visitors will increase to 14 (Table B15).  
Visitor spending will reach $600,000 
(measured in 2002 dollars) and the revenue 
benefits due to the presence of the airport will 
exceed $12.9 million, including all multiplier 
effects. 

The intermediate term planning horizon is 
based on 41,200 operations (Table B16).  
Employm ent on the airport will rise to 122 
jobs and the total employment impact on and 
off the airport after all multiplier effects are 
282 jobs, with earnings rising to $7.1 million. 
 Revenues will increase to $13.9 million 
(2002 dollars) in the intermediate term. 
 
The long term is defined as an airport activity 
level of 47,400 operations per year. The long-
term projections imply on-airport employment 
of 141 workers with earnings from on-airport 
jobs reaching  $4 million.  Spending by air 
visitors will be $750,000, with employment of 
18 workers in visitor industries. 
 
Accounting for all multiplier effects, jobs 
supported in the airport service area under the 
long-term assumptions total 324.  Revenues 
will be $16 million, and earnings will be $8.2 
million, measured in 2002 dollars (see table 
B17).  
 
 

 
 
TABLE B15 
Sum m ary of Econom ic Benefits: Short Term  
Benton Airpark 
 

 
 

 
Revenues 

 

 
Earnings 

 
Em ploym ent 

 
On-Airport Activity $6,600,000 $3,200,000 113 
 
Air Visitors    600,000    220,000 14 
 
Direct Benefits 7,200,000 3,420,000 127 
 
Indirect Benefits 5,700,000 3,200,000 133 
 
Total Benefits $12,900,000 $6,620,000 260 
 
Note: Revenues, earnings and employment for short-term forecast period reflect activity associated with 38,100 operations 
per year  
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TABLE B16 
Sum m ary of Econom ic Benefits: Interm ediate Term  
Benton Airpark 
 

 
 

 
Revenues 

 

 
Earnings 

 
Em ploym ent 

 
On-Airport Activity $7,200,000 $3,500,000 122 
 
Air Visitors     600,000     200,000 15 
 
Direct Benefits 7,800,000 3,700,000 137 
 
Indirect Benefits 6,100,000 3,400,000 145 
 
Total Benefits $13,900,000 $7,100,000 282 
 
Note: Revenues, earnings and employment for intermediate term forecast period reflect activity associated with 41,200 
operations per year  

 
 
 
 

 
TABLE B17 
Sum m ary of Econom ic Benefits: Long Term  
Benton Airpark 
 

 
 

 
Revenues 

 
Earnings 

 
Em ploym ent 

 
On-Airport Activity $8,200,000 $4,000,000 141 
 
Air Visitors     700,000     300,000 18 
 
Direct Benefits 8,900,000 4,300,000 159 
 
Indirect Benefits 7,100,000 3,900,000 165 
 
Total Benefits $16,000,000 $8,200,000 324 
 
Note: Revenues, earnings and employment for long term forecast period reflect activity associated with 47,400 operations 
per year  
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TAX IM PACTS 
 
Because of the spending, jobs, and earnings 
created by the presence of Benton Airpark, 
the facility is an important source of public 
revenues.  As airport activity expands, tax 
revenues will continue to grow. 
  
Estimated tax potential is set out in Table 
B18.  The table shows the revenues for each 
tax category that could potentially be 
collected based on current average tax rates 
relative to output and personal income 
(earnings) for California and Shasta County. 
  
The first column in Table B18 shows tax 
revenues associated with the current level of 
Benton Airpark operations. The total of 247 
workers with jobs supported by the presence 
of the airport have earnings of $6.4 million.  
Federal personal income taxes are estimated 
at $650,000,  the largest component of federal 
taxes. The second largest federal tax category 
is social security contributions of $648,000.  
Corporate profits taxes on a revenue base of 
$12.3 million are estimated as $140,000.    

Overall, federal tax revenues collected due to 
economic activity associated with Benton 
Airpark are estimated to be $1.6 million (in  
2002 dollars). 
 
State and local tax revenues are shown in the 
lower portion of the table.  State and local tax 
revenues sum to $800,000 for the current 
level of airport operations.   
 
The largest single component is sales taxes of 
$300,000 (this figure includes combined 
estimates for both state and local sales taxes). 
Property taxes are the second largest source of 
revenues, estimated as $200,000. 
 
Combined federal, state, and local taxes are 
$2.5 million at the current level of operations 
and are projected to rise to $2.7 million at the 
short term operations level of 38,100.  The 
long-term level of 47,400 operations would 
bring tax revenues of $2.2 million federal 
taxes and $1.1 million state and local 
revenues. 
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TABLE B18 
Tax Im pacts From  On-airport and Off-Airport Econom ic Activity 
Benton Airpark 
 

Federal Taxes 
 
Revenue Category 

 
Current 

 
Short 
Term  

 
Interm ediate 

Term  

 
Long Term  

Corporate Profits Tax $140,000 $150,000 $160,000 $190,000 

Personal Incom e Tax 650,000 700,000 770,000 890,000 

Social Security Taxes 648,000 700,000 760,000 875,000 

All Other Federal Taxes 240,000 250,000 280,000 320,000 

Total Federal Taxes $1,678,000 $1,800,000 $1,970,000 $2,275,000 

State and Local Taxes 

 
Revenue Category 

 
Current 

 
Short 
Term  

 
Interm ediate 

Term  

 
Long Term  

Corporate Profits Tax $31,000 $35,000 $37,000 $43,000 

M otor Vehicle Taxes 10,000 10,000 13,000 14,000 

Property Taxes 200,000 200,000 230,000 260,000 

Sales Taxes 300,000 335,000 360,000 420,000 

Personal Incom e Tax 140,000 150,000 165,000 190,000 

All Other State &  Local Taxes 130,000 150,000 150,000 170,000 

Total State &  Local Taxes $811,000 $880,000 $955,000 $1,097,000 

TOTAL TAX REVENUES $2,489,000 $2,680,000 $2,925,000 $3,372,000 

 
Notes:  All figures are in 2002 dollars.  Derived from average tax rates in Shasta County , California and federal sources.  
Current impact estimate based on economic activity associated with 35,000 operations.  Short term operations = 38,100 
intermediate term = 41,200; long term = 47,400 
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Appendix C 

ENVIRONMENTAL OVERVIEW  
 
The protection and preservation of the local environment are essential concerns in the 
master planning process.  Now that a program for the use and development of Benton 
Airpark has been proposed, it is necessary to review environmental issues to ensure 
that the program can be implemented in compliance with applicable environmental 
regulations, standards, and guidelines. 
 
All of the improvements planned for Benton Airpark, as depicted on the Airport Layout 
Plan (ALP), will require compliance with the National Environmental Policy Act 
(NEPA) of 1969, as amended.  While many of the improvements will be categorically 
excluded and will not require NEPA documentation, the proposed runway extension 
will likely require the preparation of a NEPA document.  Compliance with the 
provisions of NEPA for this project will be required prior to the extension of the 
runway and is outside the scope of this master plan.  As detailed in FAA Order 
5050.4A, Airport Environmental Handbook, compliance with NEPA is generally 
satisfied with the preparation of an Environmental Assessment (EA).  In cases where a 
categorical exclusion is issued, environmental issues such as wetlands, threatened or 
endangered species, and cultural resources are further evaluated during the federal, 
state, and/or local permitting processes. 
 
In addition, because the airport is located in California, it may be required to comply 
with the California Environmental Quality Act (CEQA).  CEQA requires consideration 
of the environmental impacts of the entire improvement program prior to local 
adoption of the Airport Master Plan.  Compliance with CEQA is typically satisfied with 
the preparation of an Initial Study or Environmental Impact Report. 
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This section of the master plan is not intended to satisfy NEPA or CEQA=s 
requirements; rather, it is intended only to supply a preliminary review of 
environmental issues that would need to be analyzed in more detail within the NEPA 
or permitting processes.  Consequently, this analysis does not address mitigation or 
the resolution of environmental issues.  The following pages consider the 
environmental resources as outlined in FAA Order 5050.4A. 
 
 
 
Review of Environmental Resources 
Proposed Facility Improvements 
 

Environmental Resource 
 

Anticipated Impacts 
 
Noise.  The Yearly Day-Night Average 
Sound Level (DNL) is used in this study to 
assess aircraft noise.  DNL is the metric 
currently accepted by the Federal Aviation 
Administration (FAA), Environmental 
Protection Agency (EPA), and Department 
of Housing and Urban Development (HUD) 
as an appropriate measure of cumulative 
noise exposure.  These three agencies have 
each identified the noise contour as the 
threshold of incompatibility.  Within the 
State of California, the Community Noise 
Equivalent Level (CNEL) is used in place of 
DNL. 

 
$ Noise contours were prepared for 

existing and forecast (2022) conditions. 
Exhibits prepared on aerial 
photography base maps have been 
included at the conclusion of this 
appendix. 

$ Benton Airpark serves Design Group I 
and II aircraft and has annual 
operations of 35,000.  Long-term 
annual operations are forecasted to be 
47,000.  There is no noise- sensitive 
development within the existing or 
forecast 65 CNEL contours. 
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Review of Environmental Resources (Continued) 
Proposed Facility Improvements 
 

Environmental Resource 
 

Anticipated Impacts 
 
Compatible Land Use. The compatibility 
of existing and planned land uses in the 
vicinity of an airport is usually associated 
with the extent of noise impacts related to 
that airport.  In this context, the noise 
analysis described above concludes that 
there is no significant impact. 

 
$ Land use to the northeast and 

northwest of the airport are existing 
residential areas.  Land use directly to 
the north, off Runway 15, is open space 
and is owned by the airport.  To the 
east of the airport are mixed land uses 
including office buildings, a church, 
and a school.  To the south, southwest, 
and west of the airport is a capped 
landfill.   

$ Land use off the end of the runways 
are compatible with the airport.  Due to 
the low number of operations, noise 
contours do not extend off airport 
property.  Therefore, there are no 
impacts to noise-sensitive development. 

$ The On-Airport Land Use Plan 
coordinates the uses of airport property 
in a manner compatible with the 
functional design of the airport facility. 
 This plan helps ensure that those 
areas essential to the safe and efficient 
operation of the airport are secure.  In 
addition, the plan determines 
compatible land uses for the balance of 
the property which would be most 
advantageous to the airport and 
community. 
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Review of Environmental Resources (Continued) 
Proposed Facility Improvements 
 

Environmental Resource 
 

Anticipated Impacts 
 
Social Impacts.  These impacts are often 
associated with the relocation of residents 
or businesses or other community 
disruptions. 

 
• The proposed projects will not involve 

the need to relocate any residence or 
business. 

$ The proposed project includes the 
construction of a perimeter road 
around the north end of the airfield to 
prevent the potential for runway 
incursions.  This road will remain on 
airport property and is not anticipated 
to impact the local transportation 
network. 

$ Additional traffic to the executive 
hangars west of the runway may 
increase traffic on South Street.  This 
increase is not anticipated to be 
significant.   

 
Induced Socioeconomic Impacts.  
These impacts address those secondary 
impacts to surrounding communities 
resulting from the proposed development, 
including shifts in patterns of population 
growth, public service demands, and 
changes in business and economic activity 
to the extent influenced by airport 
development. 

 
$ Shifts in patterns of population 

movement or growth, or public service 
demands, are possible as a result of the 
proposed development.  It could be 
expected, however, that the proposed 
development would potentially induce 
positive socioeconomic impacts for the 
community over a period of years.  The 
airport, with expanded facilities and 
services, would be expected to attract 
additional users.  It is also expected to 
encourage tourism, industry, trade, 
and to enhance the future growth and 
expansion of the community=s economic 
base.  Future socioeconomic impacts 
resulting from the proposed 
development would be primarily 
positive in nature. 
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Review of Environmental Resources (Continued) 
Proposed Facility Improvements 
 

Environmental Resource 
 

Anticipated Impacts 
 
Air Quality.  The US Environmental 
Protection Agency (EPA) has adopted air 
quality standards that specify the 
maximum permissible short-term and long-
term concentrations of various air 
contaminants.  The National Ambient Air 
Quality Standards (NAAQS) consist of 
primary and secondary standards for six 
criteria pollutants which include: Ozone 
(O3), Carbon Monoxide (CO), Sulfur 
Dioxide (SO2), Nitrogen Oxide (NO), 
Particulate matter (PM10), and Lead (Pb).  
Various levels of review apply within both 
NEPA and permitting requirements.  

 
$ Benton Airpark is located in Shasta 

County, which is in non-attainment for 
Ozone (O3) and Particulate Matter 
(PM10).  To determine potential impacts, 
further analysis and coordination is 
required.  

 

 
Water Quality.  Water quality concerns 
associated with airport expansion most 
often relate to domestic sewage disposal, 
increased surface runoff and soil erosion, 
and the storage and handling of fuel, 
petroleum, solvents, etc.  

 
$ The runway safety area would extend 

into the Benton Landfill which is 
located south of Runway 33.  Further 
coordination with both the California 
Integrated Waste Management Board 
and the California Regional Water 
Quality Control Board is necessary in 
order to ensure that the design concept 
is not detrimental to the integrity of 
the landfill, thus compromising water 
quality. 

$ The airport will need to comply with  
current NPDES operations permit 
requirements. 

$ With regard to construction activities, 
the airport and all applicable 
contractors will need to comply with 
the requirements and procedures of the 
construction-related NPDES General 
Permit, including the preparation of a 
Notice of Intent and a Stormwater 
Pollution Prevention Plan, prior to the 
initiation of product construction 
activities.  
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Review of Environmental Resources (Continued) 
Proposed Facility Improvements 
 

Environmental Resource 
 

Anticipated Impacts 
 
Section 4(f) Lands.  These include 
publicly-owned land from a public park, 
recreation area, or wildlife and waterfowl 
refuge of national, state, or local 
significance, or any land from a historic site 
of national, state, or local significance. 

 
$ There are two recreational areas on 

airport property: a dog park (until such 
time that it can be relocated to a 
mutually agreeable site) and proposed 
fly-in camping area.  Within the 
proposed plan, these areas will be 
preserved. 

 
Historical and Cultural Resources 

 
$ Coordination with the Northeast 

Center of the California Historic 
Resource Information System indicated 
that the project is located in an area 
considered to be sensitive for 
prehistoric, protohistoric, and historic 
cultural resources. 

$ Airport property has never been 
surveyed for cultural resources; 
therefore, a cultural resource survey of 
the unpaved portions of the project area 
will be required to determine potential 
impacts prior to future development. 

 
Threatened or Endangered Species 
and Biological Resources 
 

 

 
$ Coordination received from the United 

States Department of the Interior Fish 
and Wildlife Service indicated several 
listed species which may occur in the 
area or be affected by the proposed  
projects.  Many of these species are 
fish, invertebrates, or amphibians 
whose habitat is aquatic.  However, the 
bald eagle and northern spotted owl are 
known to reside in the area.     

$ A biological survey will be required to 
determine if protected species are 
present on airport property or in the 
project=s vicinity prior to future 
development. 

 
Waters of the U.S. Including Wetlands 

 
$ According to the National Wetland 

Inventory Map, there are no wetlands 
or waters of the U.S. present on airport 
property.  
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Review of Environmental Resources (Continued) 
Proposed Facility Improvements 
 

Environmental Resource 
 

Anticipated Impacts 
 
Floodplains 
 

 
$ According to a Federal Emergency 

Management Agency Flood Insurance 
Rate Map, Benton Airpark is not 
within a 100-year floodplain.   

 
Wild and Scenic Rivers 

 
$ No impacts. The airport is not near any 

designated wild and scenic rivers. 
 
Farmland 

 
$ Information received from the Natural 

Resource Conservation Service 
indicated the presence of four soil types 
in the airport vicinity.  These soils 
(perkins gravelly loam, red bluff 
gravelly loam, redding gravelly loam, 
and newton gravelly loam) all have a 
fair-to-poor rating for topsoil due to 
high gravel content.  Therefore, it is 
not anticipated that any prime or 
unique farmland will be affected by the 
proposed projects.   

 
Energy Supply and Natural Resources 

 
$ No significant impacts anticipated.  

The proposed improvements will not 
have a measurable effect on local 
energy supplies or natural resources.  

 
Light Emissions 

 
$ No significant impacts anticipated.  

 
Solid Waste 

 
$ No significant impacts anticipated.  

Solid waste generation will not be 
appreciably different than would exist 
without the action. 
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Appendix D
CAPITAL IMPROVEMENTS PROGRAM





KANSAS CITY
(816) 524-3500

237 N.W. Blue Parkway
Suite 100

Lee's Summit, MO  64063

PHOENIX
(602) 993-6999

4835 E. Cactus Road
Suite 235�

Scottsdale, AZ 85254

Airport Consultants




