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Chapter One

This master planning effort was
undertaken by the Oregon International
Port of Coos Bay to update the master
plan done in May 1997 by David Evans
and Associates in association with David
Miller and Associates for the North Bend
Municipal Airport. The plan created in
1997 called for a number of
improvements to the airport that need to
be revised due to changed circumstances
and situations. This Master Plan was
developed through the coordinated
efforts of W&H Pacific, Inc./The IT
Group, Beaverton, Oregon, Coffman
Associates, Lee’s Summit, Missouri,
Landrum & Brown, Seattle, Washington,
Richard Turi Architecture & Planning,
North Bend, Oregon, and The
Benkendorf Associates, Portland,
Oregon.

In addition to the consultants and Port
staff who were involved in the
development of the master plan, a
planning advisory committee (PAC) was

assembled to review and comment on
the drafts of the master plan chapters as
they were developed. The planning
advisory committee consisted of
representatives from the Port, the Coast
Guard, the cities of North Bend and
Coos Bay, local business persons and
local pilots. As the sections of the master
plan were developed, they were
distributed to the PAC, the FAA and the
Oregon Department of Aviation two
weeks prior to the PAC meetings. A total
of six PAC meetings were held to review
any comments on the chapters. In
addition, two public information
workshops were held to inform the
public of the progress on the master plan
and receive input. The master plan
consists of eight different chapters, as
follows:

• Executive Summary
• Inventory
• Forecasts
• Facility Requirements

Executive Summary
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•  Airport Alternatives
•  T erm inal S iting/ Alternatives
•  Financial Plan
•  Airport Plans

IN VEN T OR Y

The Nor th  Bend Mu nicipa l Airport  is
loca ted in  the nor thern  par t  of the City
of Nor th  Bend, a city on  the southern
coast  of Or egon .  The a irport  is bordered
on the nor th /nor thwest  by Coos Bay and
on th e east  by Pony Slough.  The a irpor t
is in  a  mar ine clima te, with  mild and
somewha t  humid  weather .  The a rea
economy is based in  fish ing, t imber , and
sh ipping, bu t  cont inu es to evolve.
Tour ism is another  cont r ibu tor  to the
loca l economy, with  des t ina t ion  sigh t s
such  as  the Oregon Coast  Lighth ouses,
Bandon  Dunes resort  Golf Course, a
walk-th rough sa fa r i, and Sh ore Acres
S ta te Park.  The a irport  t ermina l is
approximately 1 mile from Highwa y
101, the a rea ’s m ajor  h ighwa y.

The a irpor t  was or igina lly const ructed
a s a  milit a ry a irpor t  in  1943.  The
a irpor t  has t hree aspha lt  runwa ys, one
of which  is no longer in u se.  Run way 4-
22 is the pr ima ry inst rument  runway
and Runway 13-31 is the primary
gener a l aviat ion  runway.  There a re two
main  pa ra llel t axiwa ys.  A fixed ba se
opera tor  to serve genera l avia t ion  and
the Un ited St a tes Coast  Guard opera te
out  of t he a irpor t .  The a irpor t  has
commercia l service through Sea t t le-
based Hor izon  Air lines, with  four  fligh ts
a  day, in  and ou t  of the a irpor t .
Hor izon  Air, Fed Ex a nd  Amer ifligh t
also opera te a ir  cargo services out  of the
a irpor t .

FO R ECAS T S

Avia t ion  dem a n d for eca st s wer e
prepa red for  the p lanning hor izon  years
of 2005, 2010, and 2020.  Pa ssen ger
enplanements a re projected to increa se
from the current  level of 29,034 (year
2000) to 70,000 by 2020.  Tota l annua l
opera t ions ar e projected t o increa se
from 39,016 to 58,100.  The number  of
based a ircra ft  a re expected to gr ow from
67 to 85, and  reflect  an  increas ing
t ransit ion  from s ingle-engine t o mult i-
engine a ircra ft a nd light  business jets.

FACILIT Y R EQ U IREMEN T S

The facility requ irem ents eva lua t ion
t ransla ted forecast  demand in to needed
facilit ies and eva lua ted th e airpor t ’s
compliance with  FAA design sta nda rds.
A ben efit/cost  ana lysis has indica ted
tha t the a irport  is eligible for  68 percent
federa l funding of an  a irpor t  t ra ffic
cont rol tower .

AIR P O R T  AL T ER N AT IVES

The overa ll object ive of the a irpor t
a lter na t ives effor t  was t o achieve a
ba lan ced a ir side and landside complex
to serve fu tur e a via t ion demand.  A
ser ies of development  a lterna t ives  were
developed wh ich  cou ld wor k  in
conju nct ion  with  severa l loca t ions
wh ich  were ident ified  for  fu ture
p a s s e n g e r  t e r m in a l  fa ci l i t i e s .
Consequ en t ly, t he fina l decision wit h
regard to the r ecommended mast er  pla n
concept  was d r iven  by the fu ture
termina l loca t ion .
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TERMINAL SITING/
ALT ER N ATIVES

In  2000, Richard Tur i wa s a sked by t he
Por t  Commission  to ana lyze the
existing ter mina l building an d prepa re
opt ions for  reconfigur in g/r econst ruct ing
the facility.  It wa s la ter  determined
tha t a  new building is more cost
effective than  renovat ing the exist ing
bu ildin g.  As  a  resu lt , a  layout  for  a  new
termina l was developed based on  the
needs dicta ted by forecas ted  passenger
dema nd.  Based  on  demand, the
t ermina l developmen t  is recommended
to occur  in  two phases.  A layou t  for  the
t ermina l is provided in t he chapter .
Also included in t he development  of the
new termina l ar ea  is a  r ecommenda t ion
to replace t he exist ing ARF F bu ildin g.
The veh icle ba ys in  the exist ing
bu ildin g a re not  la rge enough for
modern -size firefight ing vehicles.

There were three opt ions  for  the
loca t ion  of the a irpor t  t ermina l.  The
loca t ions were a t  the exist ing t ermina l,
th e existing lar ge ha ngar  (just  nor th of
the exist ing termina l), and the pla t eau
on the nor thwest  side of the a irpor t .
The three a lterna t ives  were eva lua ted
based on  gener a l layout  and site
con dit ions ,  expa n sion  ca pa bilit y,
con st r u ct ion  cost s, en vir on m en t a l
effects, in fras t ructure, funct ion  and
oper at ions ,  deve lopm en t  ben efit s,
const ruct ion  ph asin g, community views
a n d  t s u n a m i s u r v i v a l .   T h e
recommenda t ion  presen ted to the PAC
was Alterna t ive #1, a t  the exis t ing
termina l site.  After  reviewin g the
a lt er n a t ives, t h e P AC r equ est ed
addit iona l cos t  in format ion  on  the
alt ernat ives.  A fea sibilit y cost a na lysis
was then per formed on  the a lter na t ives

and brought  back  to the PAC (see the
appendix for  cons t ruct ion  cos ts for  the
t ermina l a lt erna t ives).  The PAC
decided tha t  they preferred Alterna t ive
#2 because it  facilita ted t he r emoval of
the old hanga r  and a llowed the use of
the exist ing ter mina l for  FBO’s .  The
Por t  Commission  then approved t h is
a lter na t ive.

FINAN CIAL P LAN

The financia l plan  presen t s t he
development  schedu le an d examines
poten t ia l funding sources  for  the
program.  With in  t h is  eva lua t ion , the
a irpor t ’s opera t ing fund  was  examined
for  its cont inuing ability to suppor t
fu ture capita l impr ovemen ts.  The 20-
year  $35 million  development  program
will be eligible for  $28 million  in federa l
funding assist ance.

The dir ect ion  tha t  the Por t  has chosen
to take optimizes the opportunities
ava ilable to the a irpor t .  Renovat ion  of
the exist ing termina l, removal of old
buildings, and specific a irport  facility
imp r ovemen t s  wil l  com bine  t o
rejuvena te the a irpor t .  However ,
revenue enhancemen t  will be necessary
to support  the overa ll pr ogra m.

The loss of t ax levy, combined with  the
loss of lease r ent s (as bu ildings ar e
rem oved) will cur ta il cash  flow.  Given
the added  burden  of t he cost  of
improvemen ts, the Por t  will be asked to
wisely determine a  direction  tha t  both
genera tes new revenue and seeks
financia l ba cking in  the form of federa l
a id and  loans .  Market ing and  sound
management  will con t r ibu te a  grea t
dea l to th is impet us.  The Airport
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Business Park Master Plan  indicat es a
market ing s t ra tegy for  grea ter  revenue
product ion .

AIR P O R T  PLAN S

The airport plan s a re one of th e last
pieces of the mas ter  planning effor t .
The plans a re a  visua l representa t ion  of
the improvemen t s t o the a irpor t  t hat
have been  eva lua t ed and decided upon
during the course of the Facility
Requirements and  the Airpor t  and
Termina l Sit ing Alter na t ives.  The
pla ns  pr ovide a  pictor ia l repr esenta t ion

of the capit a l improvemen t  project s t ha t
a re pr esen ted in  the financial pla n , and
incorpora te how those changes affect
the differen t  a spects of the a irpor t .
There a re n ine pla n  sheets  in  the
mast er  pla n  dr awin g set .  They are: the
cover sheet , the a irpor t  layout  p lan , the
t ermina l a r ea  plan , t he a irpor t  a ir space
pla n , the runway approa ch  and
pr otection zone pr ofiles, and t he land
use pla n .  The a irport  layout  pla n  is the
one sh eet  in  the set  tha t  is appr oved by
the FAA.  The other  sheets a re reviewed
by the FAA, but  a re produced for  the
a irport  for  reference and  applica t ion  of
the mas ter  plan .
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Chapter Two

INTRODUCTION

The first part of the master planning
effort is to update the inventory. The
inventory chapter will summarize
economic and population changes
around the airport, as well as the airport
facilities, and operations information. By
establishing a thorough and accurate
inventory, an appropriate forecast,
financial plan and airfield and landside
development can be determined.

LOCATION AND GEOGRAPHY

North Bend Municipal Airport is located
in the City of North Bend, Oregon in
Coos County. The City of North Bend,
along with the Cities of Coos Bay and
Charleston, make up the “Bay Area” of
Coos County on the Southern Oregon
Coast. The “Bay Area” is approximately
110 miles north of the Oregon/California
border, and midway between Seattle,
Washington and San Francisco
California. Exhibit 2A depicts the airport
within its regional setting.

The airport is situated in the northern
part of the city, bordered by the Coos

Bay, Oregon’s largest bay and natural
deepwater port. The airport is
surrounded by water on two sides: on
the north/northwest by Coos Bay, and
on the east by Pony Slough, a mud flat
area stemming from the bay. The airport
is surrounded by varied terrain, which is
generally flat in the immediate area of
the airport and to the west toward the
Pacific Ocean, but is hilly to the north,
east and south. These hills are covered
with tall evergreen trees. The Oregon
Dunes National Recreation Area is
northwest of the airport. There is
commercial development to the south of
the airport, and a residential
neighborhood to the southeast.

North Bend has a marine climate, which
results in mild and somewhat humid
weather. The highest maximum daily
average temperature (1961-1990) was
67.1 degrees Fahrenheit, occurring in
August. The lowest average daily
minimum temperature was in January at
38.9 degrees Fahrenheit. The average
total precipitation for the most recent
recorded 30-year period was 63.48
inches, with approximately 161 days of
rain with over 0.10 inches of precip-
itation. The rainfall is induced by the

Inventory
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Exhibit 2A
LOCATION MAP
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Exhibit 2B
EXISTING FACILITIES
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PAVEMENT CONDITIONS RATINGS
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Source: Klamath Falls Sectional 
 Chart, US Department of
 Commerce, National
 Oceanic and Atmospheric
 Administration
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Exhibit 2D
AREA AIRSPACE & REGIONAL AIRPORTS
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Exhibit 2E
CITY OF NORTH BEND ZONING MAP
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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.

Airport Consultants�
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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 pre-planned IFR
departure procedure.

STANDARD TERMINAL ARRIVAL
(STAR): a pre-planned IFR arrival pro-
cedure.

STOP-AND-GO: a procedure wherein
an aircraft will land, make a complete
stop on the runway, and then commence
a takeoff from that point.  A stop-and-go
is recorded as two operations: one 
operation for the landing and one oper-
ation for the takeoff.

STRAIGHT-IN LANDING/APPROACH:
a landing made on a runway aligned
within 30 degrees of the final approach
course following completion of an
instrument approach.

TACTICAL AIR NAVIGATION
(TACAN): An ultra-high frequency elec-
tronic air navigation system which
provides suitably-equipped aircraft a
continuous indication of bearing and
distance to the TACAN station.

TAKEOFF RUNWAY AVAILABLE
(TORA): see declared distances.

TAKEOFF DISTANCE AVAILABLE
(TODA): see declared distances.

TAXILANE: the portion of the aircraft
parking area used for access between
taxiways and aircraft parking positions.

TAXIWAY: a defined path established
for the taxiing of aircraft from one part
of an airport to another.

TAXIWAY SAFETY AREA (TSA): a
defined surface alongside the taxiway
prepared or suitable for reducing the
risk of damage to an airplane uninten-
tionally departing the taxiway.

TETRAHEDRON: a device used as a
landing direction indicator.  The small
end of the tetrahedron points in the
direction of landing.

THRESHOLD: the beginning of that
portion of the runway available for
landing.  In some instances the landing
threshold may be displaced.
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TOUCH-AND-GO: an operation by an
aircraft that lands and departs on a run-
way without stopping or exiting the
runway.  A touch-and-go is recorded as
two operations: one operation for the
landing and one operation for the take-
off.

TOUCHDOWN ZONE LIGHTING
(TDZ): Two rows of transverse light
bars located symmetrically about the
runway centerline normally at 100-foot
intervals. The basic system extends
3,000 feet along the runway.

TRAFFIC PATTERN: The traffic flow
that is prescribed for aircraft landing at
or taking off from an airport. The com-
ponents of a typical traffic pattern are
the upwind leg, crosswind leg, down-
wind leg, base leg, and final approach.

UNICOM: A nongovernment commu-
nication facility which may provide

airport information at certain airports.
Locations and frequencies of UNI-
COM’s are shown on aeronautical
charts and publications.

UPWIND LEG: A flight path parallel to
the landing runway in the direction of
landing. See “traffic pattern.”
VECTOR: A heading issued to an air-
craft to provide navigational guidance
by radar.

VERY HIGH FREQUENCY/
O M N I D I R E C T I O N A L
RANGE STATION
(VOR): A ground-
based electronic
navigation aid trans-
mitting very high
frequency navi-
gation signals, 360
degrees in azimuth, orient-
ed from magnetic north. Used as the
basis for navigation in the national air-
space system. The VOR periodically
identifies itself by Morse Code and may
have an additional voice identification
feature.

VERY HIGH FREQUENCY 
OMNIDIRECTIONAL RANGE STA-
TION/TACTICAL AIR NAVIGATION
(VORTAC): A navigation aid providing
VOR azimuth, TACAN azimuth, and
TACAN distance-measuring equipment
(DME) at one site.

VICTOR AIRWAY: A control area or
portion thereof established in the form
of a corridor, the centerline of which is
defined by radio navigational aids.

VISUAL APPROACH: An approach
wherein an aircraft on an IFR flight
plan, operating in VFR conditions under
the control of an air traffic control facili-
ty and having an air traffic control
authorization, may proceed to the air-
port of destination in VFR conditions.

VISUAL APPROACH SLOPE INDI-
CATOR (VASI): An airport lighting
facility providing vertical visual
approach slope guidance to aircraft dur-
ing approach to landing by
radiating a directional pattern of
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high intensity red and white focused
light beams which indicate to the pilot
that he is on path if he sees red/white,
above path if white/white, and below
path if red/red. Some airports serving
large aircraft have three-bar VASI’s
which provide two visual guide paths
to the same runway.

VISUAL FLIGHT RULES (VFR): Rules
that govern the procedures for conduct-
ing flight under visual conditions. The
term VFR is also used in the United
States to indicate weather conditions
that are equal to or greater than mini-
mum VFR requirements. In addition, it
is used by pilots and controllers to indi-
cate type of flight plan.

VOR: See “Very High Frequency Omni-
directional Range Station.”

VORTAC: See “Very High Frequency
Omnidirectional Range Station/Tactical
Air Navigation.”

WARNING AREA: see special-use air-
space.
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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 fire-
fighting

ARP: airport reference point

ARTCC: air route traffic control 
center

ASDA: accelerate-stop distance 
available

ASR: airport surveillance radar

ASOS: automated surface obser-
vation station

ATCT: airport traffic control 
tower

ATIS: automated terminal infor-
mation service

AVGAS: aviation gasoline - 
typically 100 low lead 
(100LL)

AWOS: automated weather obser-
vation station

BRL: building restriction line

CFR: Code of Federal Regula-
tions

CIP: capital improvement pro-
gram

DME: distance measuring equip-
ment

DNL: day-night noise level

DWL: runway weight bearing 
capacity for air
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craft with dual-wheel type
landing gear

DTWL: runway weight bearing 
capacity for aircraft with 
dual-tandem type landing 
gear

FAA: Federal Aviation Adminis-
tration

FAR: Federal Aviation Regula-
tion

FBO: fixed base operator

FY: fiscal year

GPS: global positioning system

GS: glide slope

HIRL: high intensity runway 
edge lighting

IFR: instrument flight rules 
(FAR Part 91)

ILS: instrument landing system

IM: inner marker

LDA: localizer type directional 
aid

LDA: landing distance available

LIRL: low intensity runway edge
lighting

LMM: compass locator at middle 
marker

LOC: ILS localizer

LOM: compass locator at ILS 
outer marker

LORAN: long range navigation

MALS: medium intensity 
approach lighting system

MALSR: medium intensity 
approach lighting system 
with sequenced flashers

MALSR: medium intensity 
approach lighting system 
with runway alignment 
indicator lights

MIRL: medium intensity runway 
edge lighting

MITL: medium intensity taxiway 
edge lighting

MLS: microwave landing sys-
tem

MM: middle marker

MOA: military operations area

MSL: mean sea level

NAVAID: navigational aid

NDB: nondirectional radio bea-
con

NM: nautical mile (6,076 .1 feet)

NPIAS: National Plan of Integrat-
ed Airport Systems

NPRM: notice of proposed rule-
making
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ODALS: omnidirectional approach 
lighting system

OFA: object free area

OFZ: obstacle free zone

OM: outer marker

PAC: planning advisory com-
mittee

PAPI: precision approach path 
indicator

PFC: porous friction course

PFC: passenger facility charge

PCL: pilot-controlled lighting

PIW: public information work-
shop

PLASI: pulsating visual approach 
slope indicator

POFA: precision object free area

PVASI: pulsating/steady visual 
approach slope indicator

RCO: remote communications 
outlet

REIL: runway end identifier 
lighting

RNAV: area navigation

RPZ: runway protection zone

RTR: remote transmitter/
receiver

RVR: runway visibility range

RVZ: runway visibility zone

SALS: short approach lighting 
system

SASP: state aviation system plan

SEL: sound exposure level

SID: standard instrument 
departure

SM: statute mile (5,280 feet)

SRE: snow removal equipment

SSALF: simplified short approach 
lighting system with 
sequenced flashers

SSALR: simplified short approach 
lighting system with run-
way alignment indicator 
lights

STAR: standard terminal arrival 
route

SWL: runway weight bearing 
capacity for aircraft with 
single-wheel type landing 
gear

STWL: runway weight bearing 
capacity for aircraft with 
single-wheel tandem type 
landing gear

TAF: Federal Aviation Adminis-
tration (FAA) Terminal 
Area Forecast

Airport Consultants�

www.coffmanassociates.com�

A-15



TACAN: tactical air navigational 
aid

TORA: takeoff runway available

TODA: takeoff distance available

TRACON: terminal radar approach 
control

VASI: visual approach slope 
indicator

VFR: visual flight rules (FAR 
Part 91)

VHF: very high frequency

VOR: very high frequency omni-
directional range

VORTAC: VOR and TACAN collo-
cated
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Chapter Three
AVIATION DEMAND FORECASTS  North Bend

Municipal Airport



Chapter Three

Facility planning must begin with the
definition of the demand that may
reasonably be expected to occur over the
twenty-year planning period. In airport
master planning this involves forecasts
of aviation activity indicators that define
the level of airport demand. Forecasts of
commercial service and general aviation
are used as the basis for facility
planning, financial projections, and
environmental analysis.

It is virtually impossible to predict with
certainty year-to-year fluctuations of
activity when looking twenty years into
the future. Because aviation activity can
be affected by many influences at the

local, regional, and national level, it is
important to remember that forecasts are
to serve only as guidelines and planning
must remain flexible enough to respond
to unforeseen facility needs. This makes
it important to review the airport’s
activity on a regular basis to determine if
changes to the guidelines are necessary.

The last master plan was completed in
1997, but based on 1993 data. Annual
passenger volumes have continued to
increase, reflecting strong regional

demands for air service. The air cargo
industry has had a sustained period of
growth which has created increasing
demands on companies providing feeder
services.

The following forecast analysis examines
recent developments, historical
information, and current aviation trends
for North Bend Municipal Airport to
provide an updated set of passenger and
operational projections. The intent is to
permit the Oregon International Port of
Coos Bay to make the planning
adjustments necessary to ensure that

Aviation Demand Forecasts
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the facility meet s pr ojected dema nds  in
an  efficien t  and  cos t  effect ive manner .

N ATIO N AL
AVIAT IO N  T R E N D S

Each year , the Federa l Avia t ion
Admin ist ra t ion  (FAA) pu blish es it ’s
na t iona l avia t ion  forecast .  Included in
th is publica t ion  a re forecasts for  ma jor
a ir  ca r r ier s , r egion a l/com m u t er s ,
genera l avia t ion , and FAA workload
mea sur es.  The forecasts a re prepa red
to meet  budget an d plan ning needs of
the const ituen t  un it s of the FAA and to
provide in format ion  tha t  can  be used by
sta te an d local aut horities, the avia t ion
indu st ry, and by the gen era l pu blic.
The current  edition when th is chapter
was prepa red was FAA Aerospace
Forecasts- Fiscal Y ears 2000-2011. The
forecast  uses  the economic per formance
of the Unit ed St a t es as  an  ind ica tor  of
fu tu re a via t ion  in du st ry growth .
Sim ila r  economic ana lyses ar e applied
to the out look for  avia t ion  growth  in
in terna t iona l market s.

For  the U.S . avia t ion  indust ry, the
out look for t he n ext  twelve yea r s is for
modera te economic growth , declinin g
rea l fuel pr ices (a fter  an  expect ed one-
year  spike in  2000), an d modera te
infla t ion .  Based on  th ese assu mpt ions,
avia t ion  act ivity by fiscal yea r  2011 is
forecast  to incr ea se by 18.9 percent  a t
combined FAA and cont ract  towered
a irpor t s and 24.6 per cen t  a t  a ir  rou te
t ra ffic cont rol cen ters.  The genera l
avia t ion  a ct ive fleet  is projected to
increa se by a lmost  12.5 percen t , while
gener a l avia t ion  hours flown are
forecast  to increa se by 18.1 percent .
S ch e d u l e d  d om e s t ic p a s s e n g e r

enplanements ar e forecast  to increa se
54.6 percent  -- a ir  car r iers increas ing
52.8 percent  and  regiona l/ commuters
growing by 90.1 percent .

COMMERCIAL AVIATION

The commercia l avia t ion  indust ry
recorded it s seven th  consecut ive yea r  of
s t rong t ra ffic growth  in 1999.  To a
la rge exten t , growth  in  both  domest ic
and in terna t iona l markets  was  dr iven
by the cont inued str ong expansion  in
the U.S. and world economies. Domest ic
pa ssen ger en planem en ts grew by 3.5
percen t , wh ile load factors r eached 70.8
percen t , down 0.1 percent  from the
previous year , due t o a  4.6 percen t
increa se in  ava ilable sea t -miles in  1999.

Although  opera t ing profits  were down
$702 million  in  1999, it  was the second
highest  yea r  for  opera t ing profit s since
der egu la t ion  of the indust ry in  1978.
The indust ry opera t ing pr ofit in  1998
was $9.3 billion . In  1999 t he opera t ing
profit  was $8.6 billion .  The sign ifica nt
decline in  the growth  ra te of opera t ing
expenses in  1998 and 1999 was du e,
la rgely, to the low cost  of fuel.

The commercia l avia t ion  indust ry will
need sim ila r  or  h igher  pr ofit s over t he
next  severa l year s if th e indu str y is to
be a ble to fina nce the replacement  and
new a ircra ft  needed to accommodate
fu ture growth  and  meet  the federa lly
ma nda ted noise regulat ions.

New a ircra ft  deliver ies tota led 623 in
FY 1997, a 36.2 percent  increa se over
the sa me per iod in  1996.  The rela t ively
la rge increa se in  new a ircra ft  deliver ies
in  1997 is due, in  la rge pa r t , t o the
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indu st ry’s disma l fin ancia l per formance
during the ea r ly 1990s, a  per iod dur ing
which  there were r ela t ively few orders
for  new a ircra ft .  As such , new a ir cra ft
deliveries slowed considerably du r ing
the 1995-96 period.

The demand for  nar rowbody a ircr a ft
cont inues to out pace the demand for
widebody a ircraft , account ing for  near ly
60 percen t  of deliver ies last  year .
However , th is  does  not  reflect  the
increa sin g dem and for  the new r egiona l
jet s am ong th e comm ut er a irlines.
While the number  of regiona l jets in
worldwide service now tota l less t han
400, orders for  the 30 to 75 sea t
r egiona l jet s cur ren t ly total in excess of
700.

While there a re a  number  of posit ive
sign s tha t  point  towa rds a  cont inua t ion
of the cur ren t  r ebound in  commercia l
avia t ion , th ere ar e also a  number  of
uncer ta int ies tha t  could  limit  the
growth  of the economy, and u ltim a tely,
th e dema nd for a viat ion services.

These include h igher  fa res bein g pa id
by bu sin ess  t r a veler s, in cr ea sin g
per sona l debt  wh ich  ma y affect
d iscret ionary t ravel, and  cont inuing
sta gnat ion in m iddle class incomes.

The FAA’s projections for  domest ic and
in t er n a t ion a l com m er cia l ser vice
pa ssen ger  en pla n em en t s in dica t e
rela t ively str ong growth .  Domest ic
enplanements a re projected to grow at
an  average annua l r a te of 3.6 percent
through the year  2011.  Int erna t iona l
enplanements a re project ed to grow a t
an  average annua l r a te of 5.8 percen t .

REGIONAL/COMMUTER AIRLINES

The regiona l/comm ut er a irline industr y
is defined a s t he a ir  ca r r ier s providing
regu la r ly schedu led passen ger ser vice
with  fleet s composed pr imar ily of
a ir cra ft  ha ving 60 seat s or  less.  (Note:
Carr iers such  as  Hor izon  Air , who
opera t e a ir cra ft  in  both  size cat egories,
repor t  pa ssen ger t r a ffic as both
schedu led air carr iers a nd comm ut ers,
requir ing an  adjustment  by the FAA to
avoid du plicat ion).  However , th is
defin it ion  is expected  to change in  the
fu ture as  regiona l a ir lines add la rge
regiona l jets t o th eir opera ting fleets.

Sim ila r  to the commercial a ir car riers,
the smaller regiona l/commuter  a irlines
experienced cont inued growth  in 1999,
but  a t  a  h igher  ra te than  experienced by
th e comm ercial jet a irlines.

Th e r egion a l /com m ut e r  i ndu s t r y
cont inues to be the st rongest  growth
sector  of the commercia l a ir  ca r r ier
indu st ry.  Dramat ic growth  in code-
shar ing a greemen ts with  the m ajor
car r iers, followed by a  wa ve of a ir
car r ier  acquisitions a nd pu rcha ses of
equ ity in t erest s, has r esu lted in  the
t ransfer  of la rge numbers of shor t -haul
jet  rou tes  to their  regiona l par tners and
fueled th e indu st ry’s growth .

Indus t ry growth  is expected  to cont inue
to ou tpace tha t  of the lar ger commercia l
a ir  ca r r iers. The int roduct ion  of new
sta te-of-the-ar t  a ircraft , especia lly h igh-
speed tur boprops and r egiona l jets wit h
ranges of up to 1,000 miles, is expected
to open  up new oppor tun it ies for  growth
in   non-t radit iona l  market s.   While the
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pr im a ry role of the r egiona l a ir line
indust ry will remain  tha t  of feeding
t r a ffic t o the ma jor  and na t iona l
car r iers, the regiona l jet  should provide
new gr owth  oppor tunit ies to serve
dista nt  point-to-point m ar kets.

The regiona l a ir line indu st ry will
cont inue to benefit  from the cont inued
in tegra t ion  with  the lar ge air carr iers.
The fu r ther  need for  la rger  commercia l
a ir  ca  r  r  iers t  o r  edu  ce cost  s a  n  d fleet size
will insur e th at  th ese car r iers cont inue
t o t r a n sfer  sm a ller ,  m a r gin a lly
pr ofitable rout es t o the r egiona l a ir
car r iers.

Likewise, the increa sed use of regiona l
jet s is expected to lead to another  round
of route ra t iona liza t ion  by th e lar ger
commercia l ca r r ier s, pa r t icu la r ly on
low-densit y routes in  the 500-mile
range.  Regiona l jet  a ircra ft  can  serve
th ese mark ets with  the speed and
comfor t  of a  lar ge jet , while at  th e sam e
t im e p rov id in g  g rea t er  ser vice
frequency tha t  is not  economica lly
fea sible with  the la rger  jet .  This is
expected to con t r ibu te to st rong growth
during the ea r ly port ion  of the p lanning
period, a lthough th is  phenomenon is
expected to diminish du ring the mid to
lat ter port ion of the plann ing period.

Passen ger enplanements a re expected
to increase a t  an average annua l ra te of
5.5 percent  du r ing F AA’s 12-year
forecast  per iod from 1999 t o 2011, with
annua l enplanements  increas ing from
72.4 million  in  1999 to 137.5 million  by
2011.  (Actua l enplanements for  1999
were 72.3 million). The a vera ge seat s
per  aircraft is also p rojected to grow,
from 36 seats in 1999 to 44.3 seats in
2011.  Ex h ib it  3A depict s pa ssen ger

and fleet  mix forecast s for t he U.S.
Regiona l/Commuter  market .

GEN ER AL AVIATION

By most  st a t ist ica l mea su res, genera l
avia t ion  recorded  it s  fifth  consecut ive
year  of gr owth . F ollowing m ore than  a
decade of decline, the gen era l avia t ion
indust ry wa s r evit a lized wit h  the
pa ssage of the General Aviat ion
R evita lizat ion  Act in 1994 (federa l
legisla t ion  which  limit s the liability on
gener a l avia t ion  a ircraft  to 18 years
from the da te of manufacture).  Th is
legisla t ion  spa rked an  inter est  to renew
the manufactur ing of genera l avia t ion
a ir cra ft  due to the reduct ion  in  product
liability and a  renewed opt imism for  the
indu st ry.  The h igh  cos t  of product
liability insurance was a  major  factor  in
the decisions by m any Am erican
a ir cra ft  manufactu rer s to slow or
d iscont inue the product ion  of genera l
avia t ion  a ircra ft .

Accordin g to the Gen era l Avia t ion
Manufacturers Associa t ion  (GAMA),
a ir cra ft  sh ipm en ts a nd billings grew for
the fifth  consecut ive year  in 1999,
following four teen  yea r s of annua l
declines.  In t he first t hr ee qua rt ers of
1999, gen er a l a via t ion  a ir cr a ft
manufacturers sh ipped a  tota l of 1,692
a ircra ft .  For  1999, aircra ft  sh ipment s
were up 10.8 percent  for  piston  a ir cra ft
and 26.2 percent  for  jet s. In  1996,
gener a l avia t ion  a ircraft  manufacturers
sh ipped a  tota l of 1,130 a ircra ft  tota ling
$3.1 billion .

The tot a l pilot  popula t ion is projected to
increa se from 640,113 in 1999 t o
824,490 by 2011, an  annua l increase of
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2.1 percent  over t he 12-year  forecast
period. The pilot ca tegory sh owing the
largest  increa se over the forecas t  per iod
are studen t  pilot s, up 3.4 percent. In
1999, historical stu dent  pilot st ar ts
increa sed for  the th ird consecut ive year ,
increa sin g by 4.4 percent  over 1998.
These studen t  pilot s a re the fu ture of
gener a l avia t ion  and  are one of the key
factors impact ing the fu ture direct ion  of
the genera l avia t ion  indu st ry. This
increa se, combined wit h  the increases
in  piston-powered a ircra ft  sh ipments
and a ircra ft  p roduct ion , a re a  s igna l
tha t many of the indu st ry init iat ed
programs to revita lize gener a l avia t ion
are t aking hold.

The most  notable t rend  in  genera l
avia t ion  is the con t 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 aviat ion  a ircra ft  handled a t  en
rou te t ra ffic cont rol centers increased
for  the eigh th  consecu t ive year ,
sign ifying the cont inued  growth  in  the
use of the more soph ist ica t ed genera l
avia t ion  a ir cra ft .  In 1998 (th e lat est
year  of recorded  da ta), the number  of
hours flown by th e combined use
ca tegor ies of business and corpora te
flying represen ted 23.9 percent  of tota l
gener a l avia t ion  act ivity.  In  1990, the
number  of hours flown by t he combined
use ca tegor ies of business and corpora te
flying represen ted 21.8 percent  of tota l
gen era l avia t ion a ct ivity.

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  var iety
of program s. For  exam ple, P iper
Air cra ft  company has crea ted Piper
F inancia l Services (PFS) to offer

com pet it ive in t eres t  r a t es  and/or
leasing of P iper  a ircra ft .

The most  st r ik ing indust ry t rend  is  the
con t in u ed  gr owt h  in  fr a ct ion a l
own er sh ip  p r ogr a m s . F r a ct ion a l
ownersh ip pr ograms a llow businesses
and individuals to pur cha se an  inter est
in  an  a ir cra ft  and pay for  on ly the t ime
th a t  t hey use t he a ircra ft.  This ha s
a l l ow e d  m a n y b u s in es s e s  a n d
individu a ls to own a nd u se genera l
avia t ion  a ircraft  for  bus iness and
corpora te uses.  Air cra ft  manufacturers
such  as  Raytheon, Bombardier , a nd
Da s sa u lt  F a lcon  J et s  h a ve a ll
es t a blish ed fr a ct ion a l own er sh ip
program s.  In du st ry lea der  Execut ive
J et  Avia t ion  has expanded their
p rogram to include Boeing Business
J et s and Gulfst ream Aircra ft .

Exh ibit 3B  depicts t he F AA forecast  for
a ct ive genera l avia t ion  a ircra ft  in  the
Un ited Sta tes.  The FAA forecast s
gener a l avia t ion  act ive a ir cra ft  to
increa se a t  an  avera ge an nua l ra te of
0.9 percent  over  the 12 yea r  pla nning
period. Genera l avia t ion  a ir craft  a re
p rojected to increa se from 204,710 in
1998 to 230,995 in  2011.  Over  t he
forecast  per iod, th e act ive fleet  is
expect ed to increa se by a lmost 2,000
annua lly (th is a ssumes a pproximately
2,000 annua l r et ir ements of older  piston
a ir cra ft  and n ew a ircra ft  pr odu ct ion  a t
4,000 a nnu a lly). Tu r bin e-p ower ed
a ir cra ft  a r e project ed to grow fa st er
than a ll other  segments of the na t iona l
fleet and  grow 3.2 percent  annua lly
through the year  2011.Turbojet  a ircra ft
a re projected t o provide the lar gest
port ion  of th is growth  and grow a t  1.2
percent  annua lly. Turboprop a ir cra ft
a re projected  to grow a t  1.2 percent
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annua lly. The st rong growth  projected
for  the turbojet  a ircraft  is  the r esu lt  of
the st rong growth  in  the fr act iona l
ownersh ip indust ry, new p roduct
offer ings (which inclu de both  new ent ry
level a ircraft  and  long range globa l
jet s), and a  sh ift  from commercia l a ir
t r a vel by m a n y t r a veler s  a n d
corpora tions.

AIRP O R T  S ER VICE AREA

The ser vice a rea  is gener a lly defined by
the pr oximit y of other  a irpor t s.  As
noted previously, there a re only a few
pu blic and pr iva te u se facilit ies in  the
immedia te a rea .  From a  commercia l
ser vice perspect ive, severa l factors
a ffect  the decision to fly from Nor th
Bend Municipa l Air por t : d rive time to
Eugene, Medford, or  Por t land (wh ich
are 130 miles, 175 miles, and 220 miles
f r om  N or t h  B e n d / C oos  B a y ,
respect ively), ava ilability of fligh ts and
equipment , a irfar es, an d the type of
t raveler  (business vs. pleasure), to name
but  a  few.

From a  gener a l avia t ion  perspect ive,
the service a rea  is genera lly m ore
closely defined  around the a irpor t  s ince
other  general aviat ion a irport s in  t he
area  will provide services to smaller
a ircra ft .  However , th is factor  is
influenced by th e need for  many genera l
avia t ion  opera tor s t o have the level of
services provided  a t  Nor th  Bend
Mun icipal Airport , including longer
ru nwa ys, mechan ica l a nd a ir frame
services, and in st rumen t  capa bilit y.

Therefore, it  is difficu lt  t o draw a
specific line a round the a irpor t  and
define it  a s the t rue  service a rea .

However ,  with   th e  heaviest
concen t ra t ion  of popu la t ion  ba sed in
C o o s  C o u n t y ,  s o c i o e c o n o m i c
character ist ics of th is one coun ty will be
u sed  in  su bsequ en t  for ecas t in g
an alyses.  I t  is  recognized  tha t  the
surrounding coun t ies  in  southwes tern
Or egon  - Dougla s, C u r r y, a n d
J osephine- cont r ibu te to loca l avia t ion
dema nds.

Nor th Bend Mu nicipa l Airport  is
classified as  a  “non-hub” primary
commercia l ser vice a irport , enpla n ing
less t ha n  0.05 percen t  of the tota l
pa ssen ger  en p la n em en t s  r epor t ed
na t iona lly.  It fun ct ions a s a  commuter
ser vice a irpor t , feed ing passengers in to
Por t lan d a nd Sea t t le.

It  a lso serves  an  impor tan t  funct ion  to
the U.S. Coast  Guard  for  a ir -sea  rescue
opera tions. The Coas t  Guard ba ses five
Aerospa t ia le Dau phin h elicopter s on
their  property which h as t h rough-th e-
fence access to the a irpor t .

Increas ing dema nds  for  a ir  cargo and
a ir  ma il services  a re met  by severa l a ir
cargo opera tors and  Hor izon  Air .  There
a re 67 a ircra ft  based a t  Nor th  Bend
Municipa l Air por t . The loca l fixed base
facility is Coos Aviat ion , providing
fueling service, a ircra ft  ma int enance,
a ircra ft  ren ta l, and pilot t ra in ing.

LOCAL DEMOGR APHICS
AN D  EC O N O MY

The popu lat ion  in Coos County in 2000
was est ima ted to be 62,968. P roject ions
were resea rched from T he Com plete
Econom ic and  Dem ograph ic Data
S ource, 2000 (CEDDS ) as maint a ined
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by Woods and  Poole Economics,
Wa shingt on , D.C. and t he Oregon
Employmen t  Depar tment .  These reflect
a  projected average annua l growth  ra te
of 0.7 percent  from 2000 to the year
2020. These scena rios a re pr esent ed in
Table  3A.  Both  h ist or ica l and forecast
da ta  for  Coos County an d the st a te of
Oregon indicate a  moder a te increa se in
employmen t  and Per  Capit a  Per sona l
Income (PCPI), with  popula t ion  for
Oregon and, par t icu lar ly, Coos Coun ty,
increa sing at  a  slower pace.

The communit ies  of Coos  Bay and
Nor th Bend repr esent  the immedia te
service a rea  for  Nor th  Bend Municipa l
Air por t  with  a  cur ren t  combined
popula t ion  of 25,625. The In t erna t iona l
Por t  of Coos Bay, t he la rgest  deep dra ft
ha rbor  between  San  Francisco and
Puget Soun d, is th e second bu siest
mar it ime commerce cent er  in  Oregon .
The Por t  has au thor ity over  the a irpor t
and the Foreign  Trade Zone No. 132,
wh ich  inclu des sit es a t  four  mar ine
termina ls and the a irpor t .

Severa l of t he a rea ’s la rges t  employers
are dir ectly r ela ted to mar it ime
commerce: Roseburg Forest  Pr oducts,
wh ich  receives t imber by ship and
export s plywood pr oducts; Southern
Oregon  Mar ine, a su pplier of bar ges;
and Ha llmark F isher ies, a   producer  of
seafood products.

The service sector  has experienced
growth  over t he pa st  two decades  and is
represen ted by t he la rgest  employer in
the a rea , the Bay Area  Hospit a l, with
it s a ssocia ted medica l and hea lth
services.  As popu la t ion  has grown a fter
losses in  the 1980s, so have loca l
govern m en t  a n d s ch ool dis t r ict s

increa sed in employment  nu mbers t o
provide needed services.

Hist or ica lly the a rea  su ffered economic
setbacks in  the recession of th e 1980s.
Th is was compoun ded by a loss of
manufactur ing jobs in t he 1980s an d
1990s, a s a  resu lt  of increased  pressure
to rest rict t imber ha rvests on  federa l
lands. This had been  a  ma inst ay of the
loca l economy. A t ransit ion  is underway
to diversify the economy, with  emph asis
on  a growing tour ism indust ry, forest
and timber finishing indust ries, and the
fisher ies an d agricultu ra l sectors.
Another  compoun ding factor  in  the
economic downturn  of the a rea  st ems
from th e fact th at  ma ny jobs are
s e a s o n a l l y  r e l a t e d ,  i n c l u d i n g
agricultu re, logging, const ruction, and
tourism and  are reflected by a  seasona l
employmen t  ebb and flow.

Employment  growth  and  growth  in
PCPI in Coos County ha ve rem ained
rela t ively slow over  the r ecordin g
period. Forecast s predict  increa ses  in
em ploymen t  a t  slower  ra tes of ga in
than a t  h istor ica l levels, down from 1.53
percent  to 1.13 percent . Lik ewise, t he
PCPI from 1980 t o 2000 avera ged 1.53
percent  growth  and  the forecast
increa se in  PCPI avera ges 1.13 percent
growth . While nomina l income ha s
increa sed sligh t ly, rea l income (or
pur cha sin g power ) has  r ema ined
stagnan t . J ob losses in  h igh pa ying
occupa tions, like manufactur ing, have
played a m ajor r ole in t his t ren d.

While PCPI for  Coos Coun ty has
increa sed, the percentage of capture of
the tota l PCP I for  the sta te of Oregon
has decreased, dr oppin g Coos County to
rank 27 t h  of 36 count ies in 1995.
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Expected increases  in   an   older
popula t ion , resu ltin g from the a rea’s
a t t r act ion  of the ret irem en t  comm unity,
will   fu r ther    r educe   per sona l   income

becau se most  sen iors r ely on  t ransfer
payments (Social Secur ity, Medica re,
Veteran’s benefit s, e tc.), typically lower
th an  wages.

TABLE 3A
Socioe cono mic Fo recasts
No rth B en d Mun ici pa l Airpo rt

HISTORICAL FORECAST

1990 1995 1999

% Annual
Average
Increase
1990-99 2005 2010 2020

% Annual
Average
Increase
2000-20

C oos  Cou n t y

Popula t ion 60,100 62,824 61,350 0.23% 62,968.00 66,759.00 71,040.00 0.70%

Employment 28,057 29,922 32,160 1.53% 32,619.00 36,313.00 40,708.00 1.13%

PCPI $15,995 $16,634 $18,342 1.53% $19,819 $21,078 $23,871 1.26%

St a t e of Or egon

Popula t ion 2,858,551 3,141,000 3,335,404 1.73% 3,613,000 3,803,000 4,177,000 1.08%

Employment 1,637,899 1,870,403 2,117,249 2.89% 2,352,479 2,536,687 2,909,949 1.53%

PCPI $18,753 $20,099 $22,577 2.08% $24,599 $26,218 $29,530 1.29%

C i t y P o p u l a t i on s

Nor th  Bend 9,614 9,883 9,995 0.43% na na na na

Coos Ba y 15,076 15,633 15,630 0.40% na na na na

na=Not Availa ble
Source: County fr om  Woods & Poole, CEDDS 2000; Cit y P opulat ions from Or egon  Economic Developm ent
Depar tm ent , Oct. 2000.

COMMERCIAL SER VICE
FO R ECAS T S

Commercia l service act ivity a t  Nor th
Bend Municipal Airport  consists of
regiona l/commuter  ca r r ier s.  Regiona l/
commuter  car r iers who opera t e a ir cra ft
with  60 sea t s or  less a re r equ ired by t he
FAA to file DOT Form 298-C.  Carr iers
who opera te both  la rge a ircra ft  with
over 60 sea t s a nd smaller  a ircra ft  a re
required to file DOT Form 41. (H or izon
Air  opera tes smaller  a ircra ft  ou t  of
Nor th Bend and a  mix of lar ge an d
sm a ll a ir car r ier a ircra ft  in oth er
ma rk ets). U pon  r eceipt  of t h is

informat ion , the FAA is able to
ca lcu la te the d is t r ibu t ion  formulae for
a irpor t  improvement  funds each year .
Enplanement  figures for  CY 2000 will
be used to ca lcula te en t it lements for  FY
2002.

To determine the types and sizes of
fa ci l it i es  n eces sa r y t o p rop er ly
accommodate presen t  and future a ir line
act ivity, two basic elements must  be
forecast : an nu al enplan ed passengers
and annual a ircraft  opera t ions .  From
project ions of these two indica tors, peak
per iod act ivity levels will be ca lcu lat ed
and a pplied to var ious facility needs
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assessments in subsequent  cha pter s of
the mas ter  plan .

AIR SER VICE

Nor th Bend Mun icipal Airpor t  offers
schedu led a ir  ca rr ier  service to the
southern  coas ta l region  and  much of
southwes tern  Oregon. All a ir  ser vice is
cur ren t ly pr ovided by Horizon Air, a
r egiona l comm ut er owned by Alaska
Airlines, and based in  Sea t t le. H or izon
has been  the dominant  ca r r ier , in the
loca l ma rket a t N ort h Bend since the
1980s, when Hor izon  was  a  subs id ia ry
a ir line of Un ited Airlines. In  1998
Horizon  changed opera t ing a ircraft  from
the Swear ingen  Met roliner , which  had
served it s market s for  the prior  decade,
to the De Havilland (DHC) Dash  8-200.
Th is twin t urbo prop a ircra ft  sea t s 37-
39 persons. H orizon flies four  fligh ts
da ily from Nor th  Bend to Port lan d, with
one connect ing fligh t  da ily to Sea t t le.
These fligh ts h ave except iona lly h igh
pa ssen ger loads, averaging approxi-
mately 18 passengers per  flight  in  2000.

In  a  recent  fleet u pgra de, a s r eported in
the J anuary 15, 2001, Aviation Week
and S pace T echnology , Hor izon  Air
received th e first  of fift een Bombardier
Q-400 tu rboprop regiona l tra nsport s,
the most  recent  Dash-8 ser ies. Horizon
inaugura t ed ser vice of the Q-400 in
Febr uary, 2001, u sing 70-sea t  a ircra ft
on  severa l of t he h igh  den sit y
Nor thwes tern  routes . Hor izon  repor t s
tha t  the older  Da sh  8-100s will be
gradua lly ret ired, wh ile reta in ing the
newer Q-200s in  addit ion  to the newly
acquired Q-400s. Routes have not yet
been determined.

Air  service in  Nor th  Bend has
fluctua ted with  regard  to routes  and
scheduling. In  1990 Hor izon  Air offered
over sevent y flights per  week  to four
dest inat ions (Sea t t le, Por t lan d, Eu gene,
and Sa lem). By 1992 the number  of
fligh ts and dest ina t ions h ad been  cu t  in
ha lf, on ly ser ving Por t land and Eugene.
Des pit e  t h i s  pe r iod  of s er vice
uncer ta in ty, Nor th  Bend enplanements
rem ained fa ir ly st ea dy.

The figures in dicate st ea dy growth  in
enplanements from 1990 unt il a  s ligh t
declin e  in  1994.  En pla n em en t s
rebounded the following year , 1995, and
peaked a t  20,824, according to th e FAA
Term inal Area Forecast (T AF) report s.
A decline followed for  the next t wo
year s. Dur ing t h is t ime service was  cu t
to Eugene, with  the, now a ging
Metr oliner  fleet, serving only Port lan d.
Although  reta in ing a  good enplanement
base for  a ir  service with  over 18,000
enplanements annually, a ir  service
declined a ga in t o appr oxima tely 34
fligh ts per  week  to Por t land . The
decline in  enplanements subsided by
mid 1997. The new Dash  8-200s were
brought  on  line in  ea r ly 1998. A fa re
promot ion  tha t  coincided with  the new
a ircra ft  helped to st imu lat e t icket  sales,
achieving an  a ll t ime h igh  enplanement
figure of 25,188 a nd capt ur ing a  h igh
0.039 percent  of the Un ited S ta tes
(U.S .) market .

This growth  of enpla nemen ts, plu s t he
stability of the consumer  base, poin t  to
the st amina  of t he market , despit e
uncer ta in  economic t imes in  th is r egion
throughout  the 1990s . In  1999 Nor th
Bend Mun icipal Airport  sur passed th e
previous     year ’s    h igh     with     29,633
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enplan ement s, captur ing 0.040 percent
of th e U.S. market . It  is likely tha t  1999
enplanement  st a t ist ics may have been
ar t ificia lly spiked by local event  induced
enplanements.  In  th is  case the
redu ct ion  of 2000 enplanements a re not
seen  as pa r t  of an  overa ll downward
t rend in  enplanemen t s, r a ther  an
adjus tment  back  t o a  more gradua l
increa se.

EN P LANE MEN T FORE CASTS

Severa l ana lyt ica l techniques have been
used to examine t rends in passen ger
growth .  These have included t ime
ser ies extr apolat ion , popu lat ion-based
regression , an d ma rket shar e an alysis.
While the poten t ia l t ime fra mes used
for  regression a nd t ime series an alysis
can  be rat her  exten sive, the past  t en-
year  per iod was considered to be a  good
reflection of recent  tr ends.

The accept ability of t ime ser ies or
regress ion  an alysis is  based  upon the
cor rela t ion  between the da ta .  The
cor rela t ion  coefficien t  (Pearson’s  “r”)
measu res the associat ion  between
ch a n ges in t h e depen den t  a n d
independen t  var iables.  If the r -squared
va lue (coefficien t  of det ermina t ion) is
grea ter  than  0.95, it  indicates good
pr edict ive relia bilit y.  A va lue below
0 . 9 5 m a y  b e  u s ed  wi t h  t h e
un derst anding tha t  the predict ive
reliability is lower.

A t ime ser ies regression wa s per formed
on h is tor ica l enplanement  da ta  for  the
1990-2000 t ime per iod.  This provided a
r a t h e r  l o w  c o r r e l a t i o n  ( r -
squ a r ed=0 .825); t h er efor e,  loca l
enplanements were ext rapola ted to

2005, 2010, and 2020, wit h  the
under standing tha t  the r eliability is
lower. This was t he h ighest  r -squared
va lue in  a ser ies of a t tempted
regressions. Therefore, it  is t he only
regress ion  to be used a nd, t hen , on ly a s
a  t rend lin e r a ther  than  for  specific
milestone iden t ifica t ion. The remainder
of the forecas ts will use market  share
evaluat ions. The resu lt s of the t ime
ser ies regress ion , as in dicated in
Exh ibit 3C, Enplan em en ts Forecast,
project  tha t  enplanements for  Nor th
Bend Mun icipal Airport  will increa se to
35,512 enplanements by t he shor t  t erm
(2005), 42,883 enpla nem en ts by the
in termedia te term (2010), and 57,623
by t he long t erm, (2020).

The popula t ion  of Coos County has been
used for compa risons with  avia t ion
act ivity s ince it  may in  turn  a ffect  the
demand for  avia t ion  ser vices. P er  capit a
ra t ios were det ermined bet ween  Coos
County popula t ion  and  the number  of
repor ted enplanements. Forecast s were
t h e n  e xt r a p ola t e d  for  a n n u a l
enplanements for  the year s 2005, 2010,
and 2020. As in dicated in  Table  3B ,
there were 0.238 enplanements per
capita  in 1990.  By 1995, th is per  capit a
ra t io had in crea sed  to 0.331. With  the
except ion  of 1996 and 1997, the ra t io
cont inued to climb, doubling the
enplanement  per  capita  ra t io in  2000
(compa red to tha t of 1990). Therefore, a
foreca st  wa s developed  usin g an
increa sin g ra t io of enplanements per
capita  scena rio. The resu lting forecast
is depicted in  Table  3B  and Exh ibit
3C a s t he Enplanement s Per  Capit a  -
Increas ing  Ra t io pr oject ion. (A
pr oject ion  a t  a  Const an t  Ra t io was
formula ted and r ejected due to a
rela t ively fla t  ou tcome, based on  the
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fact  t ha t  popu la t ion  gr owth  project ions
are modera te). The r a t io t rend lin e
dep ict s  a n  increa sin g sha r e of
enplanements per  capita  (per  one
thousand popu la t ion ), wh ich  ha s
h istor ica lly been the pat tern at  Nor th
Bend.   With   an  increasing ra t io of .55,

.60, a nd .70 (for  2005, 2010, and 2020)
the forecast  shows  enp lanemen t s
increas ing from 35,646 in t he shor t
t erm, to 40,056 in  the in termedia te
term, and, fina lly, to a lmost 50,000 by
the long t erm  plan ning period.

T A B L E  3 B

E n p l a n e m e n t s  P e r  C a p i ta  F o r e c a s t

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

Ye a r

N o rt h  B e n d

E n p l a n e m e n t s

C o o s  C o u n t y

P o p u la t io n

E n p la n e m e n t s  p e r

C a p i t a

1990  14 ,377  60 ,409  0 .238  

1991  15 ,283  60 ,887  0 .251  

1992  16 ,489  61 ,825  0 .267  

1993  18 ,830  62 ,533  0 .301  

1994  18 ,622  62 ,697  0 .297  

1995  20 ,824 62 ,824  0 .331

1996  20 ,054  62 ,659  0 .320  

1997  18 ,970  62 ,519  0 .298  

1998  25 ,188  62 ,164  0 .405  

1999  29 ,633 62 ,593  0 .473

2000  29 ,034 62 ,968  0 .462

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

2005  32 ,405  64 ,810  0 .500  

2010  33 ,380  66 ,760  0 .500  

2020  35 ,520  71 ,040  0 .500  

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

2005  35 ,646  64 ,810  0 .550  

2010  40 ,056  66 ,760  0 .600  

2020  49 ,728  71 ,040  0 .700  

Sour ce: E n p la n em en t s  fr om  N or t h  B en d  M u n icip a l Ai r p or t  r ecor d s ; Cou n t y p op u la t ion s  fr om

C E D D S

The market  sh a re a na lysis pr esented in
Table  3C indica tes tha t  Nor th Bend’s
market  sha re of the tota l U.S. ma rket  of
regiona l/commuter  enplanemen t s has
remained rela t ively cons tan t  over  the
past  t en  yea rs. Sta r t ing with  0.038
percent  of the en t ire U.S. Regiona l/
Commuter  market  in  1990, Nor th
Bend’s sha re ra te increa ses t o 0.041
percent  of the U.S. in 1999. With  the
except ion  of a  few lower yea rs, t he
figure of 0.039 percent  has been  very
consisten t .  The two forecast s a t

cons tan t  and increas ing market  sha res
of th e entire U.S. enplan ement s (a s
forecast  by t he FAA) a re depicted in
Ex h ib it  3C and Table  3C.

A grea t  dea l of credibility is given to the
U.S. Regiona l/Commuter  forecast  a s
pr oduced by t he F AA. These h ave been
studied and r evised on  an  annua l ba sis
by aviat ion  expert s a nd have been
hist or ica lly good predictors of growth
ra tes.    With    the   consistency   of   the
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market  sh a res sh own over t ime by t he
enplanement   st a t ist ics  for N ort h Bend,

a  pla nning pr oject ion  sh ould place
added weight t o th ese figur es.

T A B L E  3 C

M a r k e t  S h a r e  E n p l a n e m e n t s  F o r e c a s t

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

Ye a r

N o rt h  B e n d

E n p l a n e m e n t s

U .S . R e g io n a l/C om m u t e r

E n p l a n e m e n t s

N o rt h  B e n d  Ma rk e t

S h a r e  o f U .S .

1990 14 ,377 37 ,700 ,000 0 .038%

1991 15 ,283 38 ,700 ,000 0 .039%

1992 16 ,489 44 ,700 ,000 0 .037%

1993 18 ,830 49 ,200 ,000 0 .038%

1994 18 ,622 55 ,300 ,000 0 .034%

1995 20 ,824 55 ,800 ,000 0 .037%

1996 20 ,054 60 ,100 ,000 0 .033%

1997 18 ,970 61 ,900 ,000 0 .030%

1998 25 ,188 64 ,600 ,000 0 .039%

1999 29 ,633 72 ,400 ,000 0 .041%

2000 29 ,034 78 ,200 ,000 0 .037%

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

2005 40,170 103,000,000  0.0390%

2010 51,363 131,700,000 0.0390%

2020 79,365 203,500,000 0.0390%

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

2005 41 ,200 103 ,000 ,000 0 .0400%

2010 53 ,339 131 ,700 ,000 0 .0405%

2020 83 ,435 203 ,500 ,000 0 .0410%

Sour ce:  Nort h  Bend  Municipa l Airpor t , as r eport ed by regiona l/commuter  a irlines ;
  FAA Aerospa ce Forecas t s - FY 2000-2012 an d ea r lier documents for  1990- 1995 da ta

The spr ead between  the h igh and low
forecast s is a  rea sonable window with in
wh ich  actua l enplanement  numbers
may fa ll in  t he fu ture, based upon
severa l  factor s: number  of loca l
airlines, fr equency, equ ipment , fa res,
non-stop des t ina t ions, a nd t he loca l
economy.  For  pla nning purposes, a
mid-range forecast  is genera lly chosen ,
if it provides a r easonable growth  ra te.
Therefore, the selected  forecas t  is  one
tha t  closely mir rors the percent  of U.S.
t rend a t  a  constan t  ra t io, bu t  a t  a
sligh t ly lower va lue over  t ime: 35,000

enplanements by 2005; 45,000 by 2010;
and 70,000 enpla nements by 2020.

FLEET MIX AND
OP ER ATIONS  FORE CASTS

The fleet mix defines a  number  of key
p a r a m et er s  in  a ir por t  p la n n in g,
includin g cr it ica l a ircra ft , st age len gth
capa b il it i e s , a n d t er m in a l ga t e
configura t ions.  A fleet  mix project ion
for  Nort h Bend Mun icipal Airport  ha s
been developed, recognizing the changes



3-13

which ha ve ta ken place over t he pa st
few yea rs in  the fleet  composit ion, and
with   familia r iza t ion   of the most  recent

informa t ion  available on  the new
a ircra ft  being pu rchased by the car r iers
serving the a irpor t .

TABLE 3D
Schedu led  Carr ier  F lee t  Mix  and Operations  Forecas t
No rth  Be n d Mun ic ip al Airpo rt

Forecas t

F le e t Mix  S e at in g  Capac ity
Actual

2000 2005 2010 2020
40-70 (55avera ge) 0% 0% 12% 25%
20-39 (36 avera ge) 100% 100% 88% 75%

Tota l 100% 100% 100% 100%

Avera ge Seat s Per Depart ur e 36 36 38 41
Boarding Load Factor 0.56 0.55 0.56 0.57
Enplanements  Per  Depar ture 20 20 21 23

Annua l Enplanements 29,034 35,000 45,000 70,000
Annual Depar tures 1,460 1,800 2,100 3,000
Annual Opera t ions 2,920 3,600 4,200 6,000

Sour ce:  Horizon  Air  Landin g Repor t s, a s repor ted to Nor th  Bend Municipa l Airpor t .

Changes in  equipmen t , a ir frames, and
engines ha ve a lways  had a  sign ifica nt
impa ct  on  a irlines and a irport  pla nning.
There a re many on-going progr a ms by
t h e  m a n u fa ct u r e r s  t o im p r ove
per formance character is t ics .  These
programs are focusing on  improvements
in  fuel efficiency, noise su ppression, and
th e reduction of air em issions.

Reg ion a l /com m u t e r  a ir l in es  a r e
t ransit ion ing to advanced  turboprop
a ircra ft  an d sma ll regiona l jets t o fit
their  respect ive market  needs.  The
FAA views t he in t rodu ct ion  of regiona l
jet s as  the most  sign ificant  change in
the composit ion  of t he fu tu re r egiona l/
commuter  fleet .  These a ircra ft  have
grea ter  seat ing capacity, stand-up
headroom, and lower  oper a t ing cost s.  A
good exa mple of th is t ransit ion, a s

a lready explored in t h is chapter , is the
recent  a ircra ft  upgr ade by Hor izon  Air
to Dash8-200 a ircraft  and  the newly
acqu ired Q-400 a ircra ft .

The long ter m out look in  fleet t r ansit ion
is depen den t  on  t r a ffic growth ,
t echn ologica l impr ovem en t s, a n d
a ir field facilit ies which  can  meet
a ir cr a ft  de m a n ds .  Table  3D
su m m a r izes t h e fleet  m ix a n d
opera tions pr ojections.

The fleet  mix project ions have been
used to ca lcu lat e the avera ge seat s per
depa r ture, wh ich  (a fter  applying a  load
factor ) were used  to project  annual
depar tu res.  The fleet mix is expected to
rema in  the same through the shor t
term (2005). However, sea t ing is near
capacity a t  the present . The shor t  t erm
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forecast  proposes a n  increa se in
depar tu res, t ypically weekda y flights,
br inging down the load  factor s ligh t ly.
This load factor  increases gradua lly
from th is poin t  th rough the long t erm.
Star t ing in  the in termedia te term
(2010) addit iona l a ircraft  offer ing
higher  sea t ing capacity, a re int roduced
in to the fleet  mix. By the long ter m
(2020) the enplanements  a re forecast  to
be able to su ppor t  fur ther  t ransit ion  in
the fleet  mix t o accommodate severa l
fligh ts per  da y th a t  opera te with  h igher
sea t ing capa city. This is indica ted by
the 25-75 mix percentage.

However , sh ould the a irlines choose not
to t ransit ion  to lar ger a ircra ft , th en
opera t ions will increa se a t  a  fa st er  ra te.
It  shou ld be noted tha t  the projected
growth in  average sea t ing capa city by
2010 closely m ir rors the project ions
developed by the FAA a t  a  na t iona l
level.

AIR  C AR G O /
AIR MAIL FO R ECAS T S

At Nor th  Ben d Mu nicipa l Airport , a ir
freigh t  is ha ndled by both  a ll-ca rgo
car r iers and t he schedu led pa ssenger
a ir  car r ier , Hor izon  Air . Air  ma il is
solely handled by Horizon. Th e a ir  cargo
opera t ions a t  Nort h  Bend can  be
segrega ted into four  distinct ar eas of
opera tions: Amer iflight , In c., ha ndlin g
UPS cargo; Empire Air , which ha ndles
FedEx a ir  cargo; Hor izon  Freight ; and
Horizon  Air  Mail service. The curren t
a ir cra ft  fleet  used  a t  Nor th  Bend
Municipal by th e a ll-ca rgo ca r r iers
consist s of Cessna  208 Caravans ,
opera ted by E mpir e; the Beech  1900
and the Cessna  402 opera ted by

Amer iflight ; and the Dash  8-200,
opera ted  by Hor izon .

To pu t  a ir  ca rgo opera t ions a t  Nor th
Bend int o perspect ive, it  is valuable to
review a ir  cargo indust ry t rends. The
a ir  ca rgo indust ry has seen  t remendous
expa nsion over t he past  decade. The
cargo fleet size ha s doubled in the pa st
t en  year s t o over 1,600 jet  freigh t ers.
Worldwide cargo increa sed from 54.8
billion  ton-miles in  1990 to an
est ima ted 102.8 billion  ton-miles in
2000, averaging an  annua l growth  ra te
of a bout  6.5 percen t . Over  the n ext
twenty yea rs a ir  freigh t  t ra ffic is
forecast  to grow at  an  avera ge annua l
ra te of abou t  6 percen t . Although
captur ing less t han  2 percent  of the
overa ll tonnage shipped wor ldwide, a ir
freigh t  moved 40 percen t  of the “h igh-
va lue” goods.  As im mediacy a nd
reliability a re given  h igher  pr iorit y in
sh ipping, so will th e air car go indust ry
cont inue to expand to meet  th is
dema nd.

The FAA Aerospace Forecasts- FY  2000-
2011, indica te tha t  domest ic a ll-cargo
car r ier  Reven ue Ton-Miles (RTMs) will
increa se a t  annual ra tes  of 6.4 percent
over the 12 year  forecast  per iod.
Sm aller growth  is predicted for  ma il
RTMs as elect ronic a ltern a t ives reduce
mail volum e tha t  moves  by a ir .
Domest ic m a il RTMs ar e projected to
increase a t  an  annua l ra te of 3.8
percent  for  the domest ic market .

The fu ture levels of a ir  freigh t  and a ir
ma il will a lways be sen sit ive to t he
con t ract s which  the individua l ca r r iers
may have with  loca l companies . The
Por t  of Coos Ba y, in  addit ion  to
management  of the a irport , is
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responsible for  the management  and
development  of the in terna t iona l por t .
Recent  act ivit ies include development  of
the Airpor t  Bus iness Park  and the
Business En terprise Cent er  across from
the a irpor t ; deepening of t he deep dra ft
channel t o make the Por t  of Coos Bay
more commercia lly viable to sh ipping;
pla n  development  to r epa ir  the r a il
br idge, keeping ra il service to the a rea ;
and renova t ion  of exist ing fa cilit ies for
the  fishing and t our ism indust ries. It  is
perceived tha t  th is  determina t ion  and
will for  the por t  to succeed  on  many
levels will ma inta in  a  market  base tha t
suppor t s additiona l car go opera tions a t
the a irpor t .

Both  t ot a l fr eigh t  and a ir  ma il for
Hor izon  Air , is indica ted  in  Table
3E ,Horizon Air Cargo an d Air Mail
Forecas t . Hor izon ’s freight  numbers
a lso indica te good, con sisten t  ca rgo
business both  in and out  of Coos
County. The following Table  3F  depict s
for eca st s of fr eigh t  weigh t  a n d
opera t ions for  t he a ll ca rgo a ir cra ft  a t
Nor th Ben d, u sin g FAA forecast s for  a ir
cargo: 6.0 percent  an nu al increa ses for
a ir  ca rgo a nd 3 .8 per cen t  for  a ir  ma il.
Becau se the r eport ing per iod for  the a ll-
cargo a ir  car r iers was  limited , the
forecast s a re project ed from the la test
figures without  considera t ion  of any
long-term  hist orica l tr end.

T A B L E  3 E

H o r i z o n  A i r  C a r g o /A i r  M a i l  F o r e c a s t s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

Ye a r

Ai r  F re ig h t

In  ( lb s )

A i r

F re ig h t

O u t  (l b s )

A i r  M a i l

In  ( lb s )

A i r  M a i l

O u t  (l b s )

An n u a l

O p s

P o u n d s

p e r

O p e ra t io n

T o t a l  Ai r

F r e i g h t /M a i l

1995 106 ,020  225 ,198  2 ,096  8 ,633  4 ,118  135 341 ,947  

1996 99 ,903  204 ,753  3 ,126  9 ,788  4 ,040  76 317 ,570  

1997 78 ,762  200 ,067  2 ,844  4 ,667  3 ,432  83  286 ,340  

1998 61 ,720  225 ,536  2 ,458  5 ,633  2 ,788  106  295 ,347  

1999 53 ,863  243 ,533  4 ,126  5 ,148  2 ,708  113  306 ,670  

2000 52 ,518  305 ,568  5 ,061  4 ,849  2 ,920  126  367 ,996  

F o r e c a s t

2005 68 ,000  397 ,000  6 ,600  6 ,300  3 ,540  135  478 ,000  

2010 84 ,000  489 ,000  8 ,100  7 ,800  4 ,200  140  588 ,000  

2020 116 ,000  672 ,000  11 ,100 10 ,700  6 ,027  134  810 ,000  

Sour ce: N or t h  Bend  Lan d ing  Repor t s ; An n u a l O p er a t ion s  F or eca s t  fr om  T a b l e  3 D .

Table  3F  indicates the freigh t  weigh t
and opera t ions  for  Empir e Air  and
Amer fligh t .   Although  the cargo figures

for  t he two pr iva t e a ll-cargo car r iers
cover only par t  of 1999 and eleven
months  of  2000, th ey do provide a base
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line.  What  is eviden t  is t ha t  a ll car go
hau ling a ir cr a ft  a t  Nort h  Bend
Mun icipal   Airport    combined  to  move

approximately 1.58 million  pounds of
ca rgo and mail in  2000.

T A B L E  3 F

A ll  Ca r g o  C a r r i e r s  - A ir  F r e i g h t  a n d  O p e r a t i o n s  F o r e c a s t

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

E m p i r e  A i r Am e r ifl i g h t

Ye a r

T o t a l  Ai r

F re ig h t 1

( l b s ) O p e ra t i o n s

P o u n d s /

O p e ra t io n

T o t a l  Ai r

F re ig h t 2

( l b s ) O p e ra t i o n s

P o u n d s /

O p e ra t io n

T o t a l  Ai r

F re ig h t

(l b s )

1999 296 ,880 282 1 ,067 495 ,419 1 ,264 392 792 ,299

2000 526 ,278 514 1 ,024 669 ,875 1 ,920 349 1 ,196 ,153

F o r e c a s t

2005  700 ,000 700 1 ,000 864 ,000 2 ,700 320 1 ,564 ,000

2010  850 ,000 850 1 ,000 1 ,072 ,000 3 ,350 320 1 ,922 ,000

2020  1 ,200 ,000  1 ,200 1 ,000 1 ,472 ,000 4 ,600 320 2 ,672 ,000

S ou r ce :  N or t h  B e n d  La n d i n g R ep or t s

   1E m pire  r epor t ing  p er iods :  7 /99-12 /99 , 1 /00-11 /00

   2Am er ifl ig h t  r ep or t in g p er iod s : 6 /99-12 /99 , 1 /00-11 /00

MILIT AR Y O P ER AT IO N S
FO R ECAS T

The FAA Form 5010-1, Airport Master
R ecord , as  recorded  by the Nor th  Bend
Mun icipal Airport , indica t e tha t  3,342
it inerant  milit a ry opera t ions  were
per formed a t  Nor th  Bend Municipa l
Air por t  in  the la test  recorded yea r . This
est imat e (since there is no tower),
accounts for  the tota l milit a ry act ivity.
The report ed levels  of act ivity have
remained  the same through 2000. Th is
is expected to change very lit t le an d is
forecast  to remain a t  3,500 it iner a n t
milita ry opera t ions, with  no loca l
t ra in ing act ivity.

AIR T AXI
O P ER AT IO N S  FO R ECAS T

There is  cur ren t ly on e FBO, Coos
Avia t ion , on  the a ir field wh ose

opera t ions include air t axi opera tions.
By normal definit ion , Air  Ta xi would
include the Air  Cargo car r iers and  the
schedu led service ca r r ier. However,
th ese ha ve been addressed previously
with in  th is text. With  no cont rol tower
st a t ist ics and with  no oth er providers of
th is service on  the field, the est ima ted
a ir  t axi opera t ions  a re determined to
rema in  a t  300 annual opera t ions
thr oughout  the plann ing period.

It  is recognized th a t  th is figur e will
change over  the shor t  t erm, by which
t ime a  cont ract  cont rol tower will be
able to provide reliable st a t ist ics. The
project ions have been su mmarized in
Exh ibit  3E, Fo reca st  Su m m ary .

G EN E R AL  AVIAT IO N
FO R ECAS T S

Genera l a via t ion  is defined a s tha t
por t ion  of civil avia t ion  which
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encompa sses a ll facet s of avia t ion
except  comm ercial opera tions.  To
det ermine th e types an d sizes of
facilities tha t  shou ld be planned to
accommodate genera l avia t ion  act ivity,
cer t a in  element s of th is activity mu st  be
forecast .  These ind ica tors of genera l
avia t ion  dem and in clude: based a ircraft ,
a ir cr a ft  fleet  m ix, a n d  a n n u a l
opera tions.

BASED AIRCRAFT AND
FLEE T MIX P ROJ ECTION S

The number  of based  a ircr a ft  on  the
a irpor t  is  the most  bas ic ind ica tor  of
gener a l aviat ion deman d.  By first
developin g a  forecast  of based a ircra ft ,
the gr owth  of other  genera l avia t ion
act ivit ies (and demands) can  be
projected.  In  2000, there were 67
a ircra ft  based  on  the a irpor t . The
number  of based a ir cra ft  has hovered a t
67  or   68 over   t he past  five year s.  The
fleet mix has gradua lly t r ansit ioned to
a  m ix wh ich  in clu d es  h igh e r
p er for m a n ce a ir cr a ft .  Ther e a r e
cur ren t ly n ine mult i engine a ircra ft  and
one jet  repor ted to be ba sed  on  the
a irpor t .

The total num ber of aircraft r egistered
in  Coos County in 2000 wa s 157, wh ich
compa res to 149 a ircraft  tha t  were
regist ered in t he County in 1988. At
tha t t ime Nort h Bend Mun icipal Airport
captured 43 percen t  of the County
a ircra ft - the same as in  2000. Th is
figure has fluctua ted  h is tor ica lly, bu t
only sligh t ly.  Th is in dicates a  rela t ively
st able a ircraft  popula t ion , with  respect
to Coun ty registr at ions.

The FAA has projected a n  increa se in
the tota l number  of act ive U.S . a ircra ft ,
s ince it  a ppea r s t ha t  t he genera l
avia t ion  indu st ry is in r ecovery, after  a
decade of decline.  N ot  on ly a re new
a ircra ft  being manufactured , bu t  the
FAA is recording an  increa se in
opera t ions a t  en  rout e t ra ffic con t rol
cent ers.  The cont inued  use of gener a l
avia t ion  a ircra ft  for  business and
corpora te uses will be reflected in  a  rise
in  both  the use of loca l a ircraft
regist ered in  the Coos  County a rea  and
the use of a ir cra ft  based elsewhere to
access the loca l a r ea .

The based aircraft pr ojections h ave
been summarized in  Exh ibit 3D . These
have been developed using a  market
share project ion  a t  both  cons tan t  and
increa sing market  sh a res, a  sh own  in
Table  3G.  The ma rket  share
project ions use the number  of a ir cra ft
per  1,000 popu la t ion of Coos Coun ty to
project   based   a ircraft   numbers  for  the
shor t  t erm (2005), in termediate t erm
(2010), and long ter m (2020). Severa l
regressions were a t tempted , bu t  fa iled
t o pr ovide s ta t is t ica l ly r e l iable
projections. The selected ba sed a ircra ft
forecast , as well as t he represen ta t ive
fleet  mix, is pr esented in  Ex h ib it  3D .

The fleet composit ion  is expected to
cont inue to t rans it ion  to grea t er
percentages of tu rboprop, tu rbofan s,
and helicopt er s in  the fu ture, cons is ten t
with  na t iona l t rends, a lthough sin gle
engine piston  a ircra ft  will con t inue to
gr ow (more not iceably aft er  2005) as
grea ter  nu mbers of new a ircraft  a re
manufactur ed.  A fleet  mix project ion
has been  developed in  Table  3H .
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TABLE 3G
Based  Aircraft  Forecas t  - Market  Share  Project ion
No rth  Be n d Mun ici pa l Airpo rt

Year
N o rt h B e n d B a se d

Airc ra ft County  Popu lat ion
Aircraft p e r 1,000

Popu lat ion

1980 93 63,940 1.45 

1985 65 59,940 1.08 

1990 64 60,410 1.06 

1995 68 62,820 1.08 

1998 68 62,160 1.09 

1999 67 62,590 1.07 

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

2005 70 64,810 1.08 

2010 72 66,760 1.08 

2020 77 71,040 1.08 

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

2005 71 64,810 1.10

2010 78 66,760 1.18 

2020 89 71,040 1.25 

S ou r ce: E n p la n em en t s  fr om  Air p or t  r ecor d s ; Cou n t y p op u la t ion s  fr om  C E D D S

T A B L E  3 H

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

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

E XIS TIN G F O R E CAS T

T y p e 2 0 0 0 %  2 0 0 5 % 2 0 1 0 % 2 0 2 0 %

S in gle E n gin e 51  76 .12% 53 76.50% 56 76 .50% 62 74 .00%

M u lt i-E n gin e 9  13 .43% 10 13 .75% 10 13 .00% 11 12 .50%

T u r bop r op 0  0 .00% 1 1 .00% 2 2 .00% 3 4 .00%

J et 1  1 .49% 1 1 .50% 2 2 .00% 3 3 .00%

H elicop t er 5  7 .46% 5 7 .25% 5 6 .50% 6 6 .50%

U lt r a ligh t 1  1 .49% 0 0 .00% 0 0  0  0  

T ot a ls 67  100 .00% 70 100 .00% 75 100 .00% 85 100 .00%



FLEET MIX BY AIRCRAFT TYPE

BASED AIRCRAFT

Exhibit 3D
BASED AIRCRAFT AND
FLEET MIX FORECAST

Source: Coffman Associates Analysis.
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ANN UAL OP ER ATIONS
P ROJ ECTION S

There a re two types of genera l avia t ion
opera t ions a t  an  a irpor t : loca l and
it ineran t .  A loca l opera t ion  is a  t ake-off
or  landin g per formed by an  a ir cra ft  t ha t
opera tes wit h in  sit e of the a irpor t , or
wh ich  execut es s imula ted approaches or
touch-and-go opera t ions a t  the a irpor t .
I t in er a n t  oper a t ion s  a r e t h os e
performed by a ircra ft  with  a  specific
or igin or  des t ina t ion  away from the
a irpor t .  Gen era lly, loca l opera t ions a re
character ized by t ra in ing opera tions.
Typica lly, it ineran t  opera t ions increa se
with  business an d comm ercial use s ince
business a ircra ft  a re opera ted a t  a
h igher  frequ en cy.

Opera t ions per  based a ircra ft  (OPBA)
ra t ios can  range from 300 to 800 a t
a ir por t s sim ila r  t o Nort h  Bend
Mun icipal Air por t .  I f the airport h as a
grea t  dea l of t ra in ing a ctivit y, t he
OPBA ra t io may be higher .  In 2000,
the r a t io for  Nor th  Bend Municipa l
Air por t  was 448 opera t ions per  67 based
a ircra ft , for  a  tota l 30,020 gener a l
avia t ion  opera t ions . The 30,020 tota l for
the year  2000 was a significan t increase
over the previous yea r’s 18,166 tot a l
gener a l avia t ion  opera t ions . I t ineran t
gener a l avia t ion  opera t ions have been
ca tegor ized as la rge (over 12,500
pounds) or  small aircra ft , as presen ted
in  a irport  records. Loca l genera l
avia t ion  opera t ions (as a  percentage of
tot a l gener a l avia t ion  opera t ions) a re
est ima ted a t  approxima tely one t hird of
the tot a l genera l avia t ion  opera t ions a t
Nort h Bend Mun icipal Airport .

The forecas ts ind ica te tha t  loca l and
it inerant  opera tions will main ta in  a
one- th ird/two-th irds split  in  opera t ions,
respect ively. With  a  cons tan t 500
opera t ions per  based a ircra ft  the tota l
gener a l aviat ion opera tions a re forecast
to increa se to 35,000  by t he shor t  t erm,
37,500 by the in termedia te t erm, and to
42,500 by the long t er m.  Table  3J
sum ma rizes th e opera tions forecast s.

P EA K IN G
CHARACTER IST ICS

Most  facility pla nning rela tes t o levels
of peak act ivity.  The following p lanning
definitions a pply to th e peak  periods:

• Peak Month  - The ca lendar  month
when peak passenger en planements
or  a ircraft  opera t ions  occur .

• Design  Da y - The average da y in
the peak  month .

• Busy Day - The busy da y of a
typical week in t he peak m ont h.

• Design  Hour  - The peak  hour
wit h in  the design  da y.

The design da y is normally der ived by
dividin g th e peak  month  opera tions or
enplanements by the number  of da ys in
the month .  However , since commercia l
act ivity is heavier  on  weekda ys, a 10
percent  ad jus tment  has been  applied to
the avera ge day figures to reflect  the
peak weekda y act ivity.
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TABLE 3J
Gene ra l Aviation  Operat ions  Forecas t
No rth  Be n d Mun ici pa l Airpo rt

Year It in e ra n t Local Tot a l GA Based  AC

Op s p e r
B a se d

Airc ra ft

Large
I t ineran t

Small
I t ineran t

1995 4,695 8,956 6,724 20,375 68 300 

1996 3,912 9,563 6,637 20,111 68 296 

1997 2,437 9,696 5,976 18,109 68 266 

1998 1,647 8,690 5,091 15,428 68 227 

1999 5,104 7,067 5,995 18,166 67 271 

2000 5,231 14,882 9,907 30,020 67 448 

Gener a l Avia ti on O p era ti ons Foreca st

2005 5,700 17,800 11,500 35,000 70 500 

2010 6,100 19,000 12,400 37,500 75 500 

2020 6,900 21,600 14,000 42,500 85 500 

It  is impor tan t  to r ecognize tha t  on ly
the peak m onth  is an  absolut e peak
with in  a  given  yea r . All of the others
will be exceeded a t  var ious t imes dur ing
the yea r .  However , th ey repr esen t
rea sonable p lanning standa rds  tha t  can
be applied to fut ur e facility needs.

Th e pea k m on t h  for  pa ssen ger
enplanements in  2000 wa s August , with
9.8 percent  of the a nnua l t ota l. Th is
percen tage has  been  applied  to the
forecast s of annua l enplanements. As
indica ted in  Table  3K, the des ign  hour
enplanements were es t ima ted a t  33
percent  of des ign da y a fter  reviewin g
the peak hour ly depar tures, a ircra ft
sea t ing capacity, a nd average load
factors .   P ea k  m on t h ly a ir lin e
opera t ions wer e pr ojected a t  n ine
percen t .  Design  hour  opera t ions  were

ca lcu la ted a t  25 percent  based  upon a
review of the current  schedu le.

The pea k month  for  genera l avia t ion
opera t ions in 2000 wa s August , with
10.8 percent  of the annua l tota l.  The
forecast  of busy day opera t ions  a t  the
a irpor t  was ca lcu lat ed a s 1.25 tim es
design  da y act ivity.  Design  hour
opera t ions were est ima ted a t  15 percent
of design day opera tions.

AN N U AL INS T R U MENT
AP P R O ACHES

F or eca st s  of a n n u a l inst r u m en t
appr oaches (AIAs) provide gu ida nce in
determining an  a irport ’s r equirem ent s
for     na vigat iona l    aid    facilit ies .    An
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ins t rument  approach is defined by t he
FAA as “an  approach  to an  a irpor t  with
the in ten t  to land  by an  a ir cr a ft  in
accordance with  an  ins t rument  fligh t
ru le (IF R) fligh t  pla n , when  visibilit y is
less than  th ree miles  and/or  when the
ceiling is at  or  below the minimum
init ial a ppr oach  a ltit ude”.

For  Nort h Bend Mun icipal Airport ,
h ist or ica l da ta  was obta ined from FAA
Air T raffic Activity (va r ious yea rs) and
from records ma in t a ined  by the
Headquar ters Office of the FAA in
Washington , D.C. The da ta  is recorded
for  fisca l yea rs, a nd reflects the
ins t rument  appr oaches by a ir  car r ier ,
a ir  t axi, genera l avia t ion , and m ilita ry
t ra ffic.

TABLE 3K
P ea k P eriod F orec asts
No rth  Be n d Mun ici pa l Airpo rt

FORECASTS

Actu al 2000 2005 2010 2020 

Ai r l i n e En p l a n em e n t s

Annua l 29,034 35,000 45,000 70,000
Peak Mont h  (9.8%) 2,856 3,430 4,410 6,860
Design  Day 95 114 147 228
Design  Hour  (33%) 31 38 49 75

Ai r l in e O p er a t i on s

Annua l 2,756 3,600 4,200 6,000
Peak Mont h  (9%) 246 324 378 540
Design  Day 8 11 13 18
Design  Hour  (25%) 2 3 3 5

G en er a l  Av i a t ion  O p er a t i on s

Annua l 20,113 35,000 37,500 42,500
Peak Month  (10.8%) 2,172 3,800 4,050 4,590
Busy Day 91 158 169 191
Design  Day 72 127 135 153
Design  Hour  (15%) 11 19 20 23

In  Ta ble  3L, An n u a l In s tru m e n t
Approach Foreca sts , figur es ar e
shown for t he h istorical and forecast
n u m b e r  of a n n u a l in s t r u m e n t
appr oaches, t he number  of t ot a l a irpor t
opera tions, and the percen t  of tot a l
a irpor t  opera t ions tha t a re AIAs . As  the
t able indicates , the number  of h istor ica l
instr ument  opera t ions  fluctua tes  from
1996 to 1999, bu t  shows growth  over
the las t  two year s. AIAs a lso increa sed

as a  percent  of the tota l a irpor t
opera tions.

Table  3L a lso ind ica tes  the percent  of
appr oaches a t t r ibut able to th e three
a ir cra ft  ca tegor ies. Based on  AIAs a s a
percen tage of tota l a irpor t  opera t ions,
a  constan t  of five percent  has been
considered to be a  reasonable a verage
percent  of tota l a irport  opera t ions t o be
applied    for    forecast    pur poses.    F ive
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percent  is used as a  (const an t )
multiplier  of the t ot a l forecast  a irpor t
opera t ions to a r r ive at  th e tota l AIAs
forecast s. The average percen t  of t ot a l
opera t ions over t he four  year  r ecorded
period, is used t o determine AIAs by
type opera t ion .  The project ions a re
summar ized  in  Table  3L.

FO R ECAS T  S U MMAR Y

This chapter  has  out lined  the var ious
avia t ion  demand levels an t icipa ted over
the planning per iod.  Long-term
avia t ion      growth      a t      Nor th     Bend

Mun icipal Airport  will be sust a ined by
growth  in  the loca l economy and  the
t ren ds experienced a t  the na t iona l level.
In  some a rea s, loca l avia t ion  act ivity is
expected to exceed na t iona l tr ends. The
next  s tep  in  the mas ter  planning
process will be to assess the capacit y of
exist ing facilit ies, t heir  ability t o meet
forecast  dem and, a nd t o iden t ify
changes to the a irfield or lan dside
facilit ies which  will crea te a  more
funct iona l facility.  The a via t ion
forecast s have been summarized in
Ex h ib it  3E .

T A B L E  3 L

A n n u a l  I n s t r u m e n t  A p p r o a c h  F o r e c a s t s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

Ai r C a rr ie r /Ai r T a x i G e n e r a l Av i a ti o n M i l i t a r y

Ye a r O p e ra t i o n s

% o f

T o ta l

AIAs O p e ra t i o n s

% o f

T o ta l

AIAs O p e ra t i o n s

% o f

T o ta l

AIAs

T o ta l

AIAs

1996  587  66 .41% 270 30 .54% 26 2 .94% 884 

1997  676  66 .61% 256 25 .22% 82 8 .08% 1,015  

1998  800  65 .63% 352 28 .88% 66 5 .41% 1,219  

1999  847  60 .81% 473 33 .96% 72 5 .17% 1,393  

4  Ye a r

Av e r a g e 6 4 .8 6 % 2 9 .6 5 % 5 .4 0 %

F o r e c a s t

2005  1 ,500  690  110  2 ,300

2010  1 ,625  750  125  2 ,500

2020  1 ,885 870  145  2 ,900  
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FORECAST SUMMARY
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SUMMARY OF AVIATION FORECASTSSUMMARY OF AVIATION FORECASTSSUMMARY OF AVIATION FORECASTS
Historical Forecasts

20202010
ANNUAL ENPLANEMENTS
Airport Total 29,034 35,000 45,000 70,000
ANNUAL OPERATIONS
Itinerant    
 Air Cargo 2,434 3,400 4,200 5,800
 Air Carrier 2,920 3,600 4,200 6,000
 Air Taxi 300 300 300 300
 General Aviation 20,113 23,500 25,100 28,500
 Military 3,342 3,500 3,500 3,500
Total Itinerant 29,109 34,300 37,300 44,100
Local
 General Aviation 9,907 11,500 12,400 14,000
Total Operations 39,016 45,800 49,700 58,100 
ANNUAL INSTRUMENT APPROACHES (AIA's)
Airport Total 1,392 2,300 2,500 2,900
BASED AIRCRAFT
Single Engine  51 53 56 62
Multi-Engine 9 10 10 11
Turboprop 0 1 2 3
Jet 1 1 2 3
Helicopter 5 5 5 6
Other 1 0 0 0
Total Based Aircraft 67 70 75 85
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Chapter Four

To properly plan for the future of North
Bend Municipal Airport, it is necessary
to translate forecast aviation demand
into the specific types and quantities of
facilities needed to adequately serve this
identified demand. This chapter uses
established planning criteria to
determine specific airside and landside
facility requirements. Airside
development includes runways,
taxiways, navigational aids, and lighting.
Landside development includes the
passenger terminal building, aircraft
parking apron, automobile parking, and
hangar development. The terminal area
needs will be addressed separately
within this report.

The objective of this effort is to identify,
in general terms, the adequacy or
inadequacy of existing airport facilities,
outline what new facilities may be
needed, and establish when these may
be needed to accommodate forecast
demands. After identifying these facility
requirements, alternatives for providing
these facilities will be evaluated
(Chapter Five). The alternatives 

evaluation will help determine the most
functional and efficient means for
implementing further development of
the facility.

AIRFIELD REQUIREMENTS

Airfield requirements include the need
for facilities related to the arrival,
departure, and ground movement of
aircraft. The following facilities are
associated with the airfield:

• Runways
• Taxiways
• Navigational and Approach Aids

The Federal Aviation Administration
(FAA) has established criteria for use in

Facility Needs Evaluation
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determining the appropria te s ize and
design  of a ir field facilit ies. The select ion
of appropr ia te FAA design sta nda rds for
the development  of a ir field facilit ies is
based primar ily upon the character -
ist ics of the a ircraft  which  a re expected
to use the a irpor t .  P lanning for  the
design  requ iremen t s of fu tu re a ir cra ft
use is par ticula rly import an t becau se
the incorrect  sizing of a irfield facilit ies
could be ext rem ely cost ly to modify at  a
la ter  da te.

The most  importan t  character ist ics in
a ir field p lanning are the approach
spe e d  and the w ingspan  of the
cr it ica l de s ig n  a ircra ft  an t icipa ted to
use the a irpor t  now or in  the future.  An
a ircra ft 's approach ca tegory is based
upon 1.3 t imes it s s ta ll speed in  landin g
configura t ion a t  the pa r t icu la r  a ir cra ft 's
maximum cer t ified weight .  The five
approach  ca tegories  used  in  a irpor t
plann ing are a s follows:

Cate go ry A: Speed less than 91 knots.

Category  B: Speed 91 knots or  more,
but  less th an  121 knots.

Cate go ry C: Speed 121 kn ots or  more,
but  less th an  141 knots.

Cate go ry D: Speed 141 knots or  more,
but  less th an  166 knots.

Cate go ry E: Speed 166 knots or  more.

The second basic design  cr it er ion
rela tes to the size of an  a irpla ne.  The
a irpla ne design group (ADG) is based
upon wingspan . The six groups a re as
follows:

Group I: Up to but  not  including 49
feet .

Gro u p II: 49 feet  u p t o bu t  n ot
including 79 feet .

Gro u p III: 79 feet  u p  t o bu t  n ot
including 118 feet .

Grou p IV: 118 feet  u p t o bu t  n ot
including 171 feet .

Grou p V: 171 feet  u p  t o bu t  n ot
including 214 feet .

Gro u p VI: 214 feet  u p t o bu t  n ot
including 262 feet .

FAA Ad visory Circular 150/ 5300-13,
Airport Design , iden t ifies a  codin g
system which  is used t o rela te a irpor t
design  crit eria t o the opera t iona l and
ph ysical cha ra cter istics of the a irpla nes
int ended to opera te a t  the a irpor t . Th is
code, ca lled the Air por t  Reference Code
(ARC), ha s two componen ts: the first
component , depicted by lett er, is th e
a ircra ft  appr oach  ca tegory defined
above (opera t iona l character is t ic); the
second component , depicted by a  Roman
numera l, is t he a irpla ne design  group
a l s o  d e fi n e d  a b ov e  (p h y s i ca l
ch a r a ct er is t ic).  Ta ble  4A  l is t s
r epr esen t a t ive a ir cr a ft  p er  ARC
category and  grouping.

Gen era lly, a ircra ft  appr oach  speed
applies to runwa y length , while
a irplane design  group pr ima r ily relat es
t o s ep a r a t ion  cr it er ia  in volvin g
taxiwa ys and t axilanes.  In order  to
determine facility requ irements , the
Air por t  Reference Code (ARC) should
fir st  be determined , and  then  the
a irpor t  design criter ia  a s conta ined
with in  AC 150/ 5300-13 can be a pplied.
Exh ibit 4A provides a  list ing of t ypica l
a ircra ft  and t heir a ssocia ted ARC.



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

A-I

Lear 25, 35, 55
Israeli Westwind
HS 125

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

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

C-II, D-II

Super King Air 200
Cessna 441
DHC Twin Otter

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

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

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

C-IV, D-IV

DHC Dash 7
DHC Dash 8-200
DC-3
Convair 580
Fairchild F-27
ATR 72
ATP

A-III, B-III

B-747 Series
B-777

D-V

less than 12,500 lbs.

B-II
less than 12,500 lbs.

B-I, II
over 12,500 lbs.

Exhibit 4A
AIRPORT REFERENCE CODES

Note: Aircraft pictured is identified in bold type.
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T A B L E  4 A
R e p re se n ta t iv e  Ge n e ra l  Av i a t io n  Airc ra f t  by  AR C
N o r t h  B e n d  M u n i c i p a l  A i r p o r t

A i r p o r t
R e f e re n c e

C o d e Ty p ic a l  Ai rc ra ft

A p p ro a c h
S p e e d

(k n o t s ) Wi n g s p a n  ( fe e t )

M a x im u m
T a k e o ff We i g h t

(l b s )

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

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

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

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

T u rb o p ro p

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

A -I I I Da sh  8-200 – 85 .0 36 ,300

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

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

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

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

T u rb o p ro p

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

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

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

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

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

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

T u rb o p ro p

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

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

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

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

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

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

B -I I Cessn a  Ci ta t ion  E xcel 114 55 .7 19 ,400

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

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

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

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

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

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

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

T u rb o p ro p

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

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

C -I I C essn a  C it a t ion  X - 64 34 ,500

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

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

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

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

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

D -I I G u lfs t r e a m  I V 145 78 .8 71 ,780
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The FAA recommends des igning a irpor t
funct iona l element s to meet  the
requ irements of the most  demanding
ARC for  t ha t a irpor t .  Air line, milit a ry,
or  corpora te jet  a ircra ft  cu r ren t ly
u t ilizing the a irpor t  fa ll in to Approach
Categor y B and C (appr oach speeds less
than 141 knots), an d wit h in  Groups I,
II, or  III, (wingspans up to 171 feet ).
The most  dema nding aircra ft  wingspan
cur ren t ly opera t ing is t he Dash  8-200
(A-III). Project ions  for  the highest  ARC
aircra ft  may include the rep lacement
a ir cra ft  for  Hor izon  Air’s Dash  8-200,
the Q100 or  Q200 (each  a  39-sea t
a ir cra ft  with  an  ARC B-III) or  the Q400
(70 sea t s with  an  ARC C-III). Corpora te
jet s will fall with in  B-I, C-I, B-II, C-II,
and D-II ca tegories , definin g the cr it ica l
approach speed.

The exist ing ARC for  Runways 4-22 and
13-31 a t  Nor th  Bend Municipa l Airpor t
is B-III . Runway 16-34, proposed by the
1997 Master Plan  for  fu ture closu re, is
cur ren t ly mainta ined a s ARC B-I. ARC
C-III design st anda rds pr ovide a
p r im a r y  r u n wa y len gt h  wh ich
accommoda tes Approach  Ca tegor y A, B,
and C a ircra ft , an d pr ovide separ a t ion
distances between a irfield elemen ts
wh ich  accommodate th e Group III
cr it ica l a ir cra ft . This ARC ser ves a ll
gener a l avia t ion  a ir craft , milita ry, and
commercia l a ircraft  cur ren t ly serving
(or  forecast  to serve) the a irpor t .

The following a irfield facilit ies are
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 h e a ir p or t 's  role
throughout  the planning per iod.  The
airfield facility requirem ent s out lined in
th is cha pter corr espond t o th e design
s t a n d a r d s  d e s c r i b e d  i n  t h e
AC150/ 5300-13.

RUNWAYS

The adequacy of the exist ing runway
system was ana lyzed from a  number  of
perspect ives includin g a ir field capa city,
runway or ien ta t ion , runway length ,
runway width , and pavement  s t rength .
From this informat ion , requ irements for
runway improvemen ts were determined
for  the a irpor t .

Airfield Capacity

A demand/capa city a na lysis measu res
the capa city of the a ir field facilit ies  (i.e.
runways and taxiwa ys) for t he pu rpose
of iden t ifying and plan n in g for
addit iona l system needs.  The capacity
of the a irport  was determined  using
FAA Ad visory Circular (AC) 150/ 5060-
5, Airport Capacity and  Delay for  the
configura t ion  of a  dua l, in tersect ing
runway syst em: Runways 4-22 and 13-
31. As pr eviously ment ioned Runwa y
16-34 is lit t le used, proposed for  closu re,
and, ther efore, not  considered a s
con t r ibu t in g t o a i rpor t  ca pa cit y.
Pur suant  to FAA AC 150/ 5060-5, the
a n n u a l  se r v ice  volu m e of a n
in t er sect ing r u n wa y con figu r a t ion
norma lly exceeds 230,000 an nua l
opera tions. Annua l opera t ions forecast s
(lon g term = 58,100) determine tha t  the
a ir field opera t ions will not  exceed
capacity within  the plann ing period.

FAA Order 5090.3B Field  Form ulation
of the N ational Plan  of In tegrated
Airport S ystem s (N PIAS ) indica tes t ha t
improvemen ts should be considered
when opera t ions  reach  60 percent  of the
a ir field’s annua l ser vice volume (ASV).
Even if th e projected long r ange
planning hor izon  level of opera t ions
comes to fru it ion  prior  to projections,
the a ir field’s ASV will not  exceed the 60
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percent  level by the long range pla nning
hor izon . Therefore, no addit iona l
a ir field  im pr ovem en t s a im ed a t
increa sin g a irfield capa city will be
requ ired for  the p lanning per iod .
Improvements which  will enhance
a ir field efficiency, such a s t axiway
im provemen ts, h owever , ma y be
necessary and m ay a lso impr ove a ir field
capacity in  the fu ture.

Runw ay Orientat ion

The runway sys tem a t  the a irpor t
includes primary Runway 4-22 and
secondary Runways 13-31 a nd 16-34.
Runway 4-22 is or ien ted in  a  nor theast -
sout hwest   dir ect ion . Runwa y 13-31 is
or ient ed in  a  nor thwest -sout hea st
dir ect ion . The t hird and least  used is
Runway 16-34, t he nor th-south runway.
Runway or ien ta t ion  has been ana lyzed
a ccor din g t o va r i ous  cros swin d
components and calcu la ted for  a ll-
wea t h er  con dit ions.  Tab le  4B
summarizes wind coverage da ta  for  the
a irpor t  a s determined from Ex h ibits
4B an d 4C.

FAA design  s tandards recommend
a ddit iona l runway or ient a t ions when
t h e pr im a r y r u n wa y or ien t a t ion
provides less than  95 percent  wind
covera ge.  As indica ted, t he combina t ion
of Runways 4-22 and 13-31 achieve a
98.23 percent  wind coverage a t  a
crosswind velocit y of 10.5 knots and
99.98 per cen t  coverage a t  a  crosswind
velocity of 20 knots. All combined the
runways achieve 100 percen t  coverage
with  20 knot  cross-winds. As Table  4B
indicat es, and  a irpor t  records  confirm ,
Runway 13-31 is the favor ed runway for
pr eva iling winds . Use of Runway 4-22
increa ses with  the onset  of IF R weather
condit ions, as  a ll p recis ion  ins t rument
appr oaches with  the lowest  minimums

(ILS 4, GPS 4, an d MLS 22) a re
determined for t h is r unwa y.

Run w ay Leng th

The determina t ion of runwa y len gth
requirem ent s is based u pon five
prima ry factors:

< Crit ica l a ir cra ft  type expected to use
the runway

< Stage lengt h  of t he longest  non-stop
t r ip dest ina t ion

< Mean maximum tempera ture of the
hot test  month

< Air por t  eleva t ion
< Runway gradient

Air cra ft  per for m a n ce d eclin es a s
eleva t ion , t empera tu re, and runway
gradien t  factors increase. Calcu la t ions
of runway length  requ irements a t  Nor th
Bend Municipa l Air por t  consider t he
a irpor t  eleva t ion  of 17 feet  above mea n
sea  level (MSL) and a  mean maximum
da ily tempera ture of 67.1° F  for  the
hottest  month of the year  (August ).  For
r u n wa ys a ccom m oda t in g a ppr oa ch
ca tegor y C and  D a ircraft , a  maximum
of 1.5 percen t  runwa y gradien t  is
a llowed.  The exist ing runway gradien t
for  each  of the two main  runwa ys is
below 1.0 percen t .  The two ma in
runwa ys a re Runway 4-22 (length
5,330') and Runwa y 13-31 (length
4,820').  Runwa y 16-34 is 2,300 feet  in
len gth .

The cur ren t  mix of a ircra ft  opera t ing a t
the a irpor t  include jet  a ir cra ft  such  a s
the loca lly based F a lcon  2000. The
t u r b op r op  m ixt u r e  of a i r cr a ft
determining cr it ica l a ircraft  as  the
Dash  8-200, Beech  1900, Cessna  402,
and the Cessna  208 Ca ravan .  Regiona l
a ir cra ft  in  t he fu tu re may include the Q
ser ies Dash  8 turboprop or  regiona l jet .
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T A B L E  4 B

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

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

R u n w a y

4 -2 2

R u n w a y

1 3 -3 1

C om b i n e d

C o v e ra g e

(R u n w a y s  4 -

2 2 /1 3 -3 1 )

R u n w a y

1 6 -3 4

C om b i n e d

C o v e ra g e

(Al l

R u n w a y s )

Wi n d

S p e e d

Al l -

We a th e r

Al l -

We a th e r

Al l -

We a th e r

Al l -

We a th e r

Al l -

We a th e r

1 0.5  k n ot s

1 3 k n ot s

1 6 k n ot s

2 0 k n ot s

84 .42%

89.39%

94.90%

98.27%

94.28%

97.04%

99.12%

99.78%

98.23%

98.91%

99.86%

99.98%

96.13%

98.09%

99.49%

99.86%

99.81%

99.96%

99.99%

100.00%

O bser va t ion  P er iod :  19 91  - 20 00 , N or t h  B en d  M u n icip a l Ai r p or t , N or t h  B en d , O r egon

The cr it ica l a ircraft  on  the a ir field
opera te a t  rela t ively shor t  st a ge
length s, bu t  in  some cases , h igh  gross
weights.  Regiona l corpora te jet s u se the
a irpor t  with  some frequency.  The
forecast  (both n a t ionwide and a t  Nor th
Bend) is  for  the regiona l jet  t ra ffic to
make up a n  increa sing percent age of
the ent ire U .S. fleet.

The fleet m ix forecas t  for  Nor th  Bend
Mun icipal Air por t  shows the addit ion  of
severa l regiona l jet s  th rough the long
t er m  p la n n in g per iod.  Wh er ea s
pa ssen ger a ir  t ra ffic (both  exis t ing and
fu ture routes) will be confined to
loca t ions with in  the Nor thwes t Region ,
r egiona l jet s will opera te wit h  st age
length s of up t o 2,000 miles.

Therefore, in  determin ing runway
length  requirements  for  the a irpor t ,
st age lengths of 2,000 miles for  jet s
were assu med. The F alcon 2000 is a
based jet  having over 500 a nnua l
opera tions. Th is ARC B-II  a ircra ft  is
typica l of the jet t ra ffic experienced at
the a irpor t . Accordin g to a irport  records
other  it ineran t  jets in clude: t he
Gulfst r eam  II,  III  an d IV;  Cita tion II,

III and X, Lear  25 an d 35, and a n
occasiona l Boeing 737, which  is limited
as t o the weight  a t  which it  can la nd.
Gen era lly, th is gr ouping of a ir cra ft  will
be cla ssified as ARC B-II, C-II and
occasiona lly D-II.

The FAA’s design  software (Version
4.2A) was used t o verify length
requirements, which a re su mmarized in
Table  4C.  For  75 percent  of a ircraft
weigh ing less than  60,000 pounds, a t  60
percent  u sefu l load, t he program
recommends a  min imum of 5,230 feet ,
wh ich  is met  by the cur ren t  pr imary
runway length .

Run w ay Width

The width  of each  of the exis t ing
r u n wa ys was a lso examined t o
d et er m in e t h e n eed for  fa cilit y
requirem ent s.  Cur ren t ly, a ll runways
a re 150 feet wide.  This width
accommoda tes the requirement  for  ADG
III, wh ich  will only be necessary on
Runway 4-22through  the p lanning
period.
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TABLE 4C
Ru n w ay  Len gt h s, FAA De sign  So ftw are

Air por t  eleva t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 feet
Mean  da ily maximum tempera tu re of the hot test  month . . . . . . . . . . . . . . 67.10 F.
Maximum difference in  runway center line eleva t ion . . . . . . . . . . . . . . . . . . . 5 feet
Length  of ha ul for a irplan es of more t ha n 60,000 poun ds . . . . . . . . . . 2,000 miles
Wet  and s lippery runwa ys

RUNWAY LEN GTHS  RECOMMEN DED  FOR AIRP ORT D ES IGN

Small airplan es with  approach speeds of less tha n 30 knots . . . . . . . . . . . 300 feet
Small airplan es with  approach speeds of less tha n 50 knots . . . . . . . . . . . 800 feet
Sm all airplanes with  less than  10 pa ssen ger sea t s

  75 percent  of these sm all airplanes . . . . . . . . . . . . . . . . . . . . . . . . . . 2,280 feet
  95 percent  of these sm all airplanes . . . . . . . . . . . . . . . . . . . . . . . . . . 2,810 feet
100 percent  of these sm all airplanes . . . . . . . . . . . . . . . . . . . . . . . . . . 3,330 feet

Sm all airplanes with  10 or  more passen ger sea t s . . . . . . . . . . . . . . . . . . 3,870 feet

Lar ge airplanes of 60,000 poun ds or less
  75 percent  o f these  large  a irplanes  a t  60 percent  use fu l load . . . . . 5,230 fe e t

  75 percent  of these la rge a irplanes a t  90 percent  useful load . . . . . 6,620 feet
100 percent  of these la rge a irplanes a t  60 percent  useful load . . . . . 5,460 feet
100 percent  of these la rge a irplanes a t  90 percent  useful load . . . . . 7,000 feet

Airplan es of more t ha n 60,000 poun ds . . . . . . . . . . . . . . . Appr oxima tely 7,610 feet

REFERENCE : Chapter  2 of AC 150/ 5325-4A, R unway Length  Requirem ents for
Airport Design , Cha nge 4 included.

P ave me nt S treng th

The most  impor tan 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 ificant
weigh t . The cur ren t  st ren gth  ra t ing on
Runway 4-22 is 106,000 pounds s ingle
wheel loading (SWL), 113,000 dual
wheel loading (DWL), an d 190,000
poun ds dua l t a ndem wheel loading
(DTL).  Th is st rength  ra t ing 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.

For  Runwa y 13-31, t he curren t  st ren gth
ra t ing is 124,000 pounds SWL , 186,000
DWL, and 335,000 pounds DTL. Th is

st r en gt h  r a t in g is  su fficient  t o
accommodate the loading requ irements
of the a ircra ft  current ly ser vin g, a nd
expected to serve, the a irpor t  in  the
fu tu re, including la rge a ircra ft .

The cu r ren t  st r ength  r a ting for  Runway
16-34 is 45,000 pounds SWL, 60,000
DWL, and 100,000 pounds DTL a nd is
a ble to serve the major ity of a ircra ft
tha t  use the a irpor t .

TAXIWAYS

Ta xiwa ys a re primar ily const ructed to
facilita te a ircraft  movements  to and
from the runway syst em.  Pa ra llel
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taxiwa ys grea t ly enhance a ir field
capacity and  are essent ia l to a ircraft
movemen t  about  an  a irfield. The two
most  cr it ica l design  considera t ions for
t a xiwa ys  a r e  r u n w a y -t a x i w a y
separat ion  d i s tance  and w idth .

Runway 4-22 is suppor ted by a  pa r t ia l
pa ra llel t axiway (Ta xiway C) wh ich  is
offset  325 feet  from r unwa y cen ter line
to taxiway center line. Four  connect ing
taxiwa ys provide access to Ta xiway C.
These will be sufficien t  to meet  demand
through the planning per iod, based
upon the win gspan  of the crit ica l
a ircra ft : 93.25 feet  for  the Q400, which
meets Group III design st andar ds,
requir ing a  runwa y-taxiway separa t ion
dis tance of 246.6 feet .  (The standard for
a  Group III t axiway-r unway separa t ion
is typica lly 350'. Calcu lat ions a re based
on the Group I II  standard for  the
cr itica l air cra ft  a s cited a bove.)

Runway13-31 is suppor ted by a  fu ll-
len gth  pa ra llel t axiway (Taxiway A),
which  is  a lso offset  325 feet  from
r u n wa y ce n t er l in e  t o t a xiw a y
center line. Other  t han a  t axiway shared
with  Runway 4-22 (Taxiway C1), th ere
are  five t axiwa ys connecting the
runway sys tem to the groun d facilit ies.
These will be sufficien t  th rough  the
plan ning period.

Runway 16-34 does not h ave a  pa ra llel
taxiway a nd is not  proposed for  one.
Access is provided by taxiing on to
connect ing Ta xiwa y B and back taxiing
for  takeoff from Runwa y 16. Taxiwa y E
is a ligned with  the exten ded center line
of Runway 16 a ccessing the sou th
gener a l aviat ion a rea  an d th e Coast
Gu ard facility.

The design st anda rds for  t axiways a re
ba sed on  the wingspan  of the cr it ica l
a ir cra ft  using th e runwa y associa ted
taxiwa y.  Aircra ft  using Run ways 4-22
and 13-31 include th ose in Group III
design  sta nda rds, which  require a
taxiway width  of 50 feet.  This sta nda rd
is met  by each pa ra llel t axiway and a ll
of the connectin g taxiways, wit h  the
except ion  of Taxiway K, which is 37 feet
and is loca ted a t  the south  end of
Runway 13-31, adjacen t  to the sou th
genera l avia t ion  hangar .

Hold ing aprons pr ovide an  a rea  for
a ir cra ft  to prepare for  depar ture in  a
way tha t  does not  obst ruct  other
a ircra ft . The depa r ture end of Runway
4 is equipped with a  holding apron .
There a re no other  holdin g aprons
specifica lly design a ted on  the a irpor t .

AIRF IELD  MARKING,
LIGHTIN G AND  SIGNAGE

In  order  to facilit a te the safe movement
of a ircraft  about  the a ir field , a irpor t s
use pavement  markings , ligh t ing and
signage to dir ect pilot s t o their
destina tions.  Runway markings  a re
designed according to th e type of
ins t rument  approach  ava ilable on  the
runway.  FAA AC 150/ 5340-1H,
Mark ing of Paved Areas on A irports,
provides the guidance necessa ry to
design airport m ar kings.

Runway 4-22 ha s t he necessary
pr ecision  runwa y markings for t he ILS,
GPS, and MLS inst rument  appr oaches
tha t serve t he runwa y.  Basic markings
exist on  Runways 13-31 and 16-34. Non-
pr ec i s ion  m a r k in gs  sh ou l d  b e
considered for  Runwa y 13-31. Basic
markings  will su ffice for  Runway 16-34
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through the p lanning per iod.  Hold lines
and ma rk ings for  Runways 4-22 and 13-
31 should be upgraded, including glass
beads for :

1) Runway side stripes;
2) Taxiway edge ma rk ings;
3) Displaced th reshold mar kings; and
4) Demarca t ion  base.

Taxiway and a pron  areas  a lso require
marking.  Yellow cent erline str ipes a re
cur ren t ly pa int ed on  a ll ta xiway
surfaces a t  the a irpor t  to provide th is
gu idance to pilots .  The t ermina l apron
and genera l avia t ion  apron  su r faces
have centerline mar kings to indica te
the a lignment  of ta xilanes with in th ese
areas.  Besides rout ine main tenance of
the taxiway st r ipin g, these m arkings
will be sufficien t  th rough the pla nning
period.

Air por t  ligh t ing system s provide crit ica l
gu idance to pilots du r ing n ight t ime a nd
low visibility opera t ions.  Run way 4-22
is equ ipped wit h  h igh  in tensit y runway
edge light ing (HIRL), while Runway 13-
31 is  equipped wit h  mediu m in tensit y
runway edge light ing (MIRL).  Runway
16-34 is not ligh ted.  These systems will
be adequa te for t he plann ing period.

Effective ground movemen t  of a ir cra ft
a t  n ight  is enh anced by the ava ilability
of t axiway light ing. Mediu m in t ensity
taxiway ligh t ing (MITL) is  in  place on
t a xiwa ys, wit h  edge ligh t ing or
reflectors in u se on  taxilanes. The
exist ing a ir field ligh t ing systems, wh ile
adequa te in  in ten sit y, will need  rout ine
ma in tenance and u pgr ades dur ing the
plan ning period.

Airfield sign age provides another  means
of not ifying pilot s as  to their  loca t ion  on
the a irpor t .  A system of signs pla ced at
severa l a ir field in tersect ions on  the

a irpor t  is the best  method a vailable to
provide this guidan ce.  Signs loca ted at
in ter sect ions of runways and t axiways
provide crucia l informat ion  to avoid
conflict s between  moving a ircra ft .
Direct iona l signa ge instr ucts pilots as to
the loca t ion of t axiwa ys and t ermina l
apr ons.  Airfield signa ge ha s been
upda ted (1993) to reflect  cur ren t  FAA
standa rds  and sh ould be adequa te
thr ough  the plann ing period.

NAVIGATIONAL AND
AP P ROACH AIDS

Electr onic and visua l guidance to
ar r iving a ircraft  enhance the safety and
capacity of the a ir field.  Such facilities
are vita l t o the success of the a irpor t ,
and provide additiona l safety t o
passengers usin g the a ir  t ranspor ta t ion
system.  While in st rumen t  approach
a ids a re especia lly h elpful dur ing poor
weather , they ar e oft en  used by
commercia l pilots  when  visibilit y is
good.  The Nort h Bend Mun icipal
Air por t  has  six published appr oaches,
three of which ar e precision a pproaches.

Inst rument  approaches  a re ca tegor ized
as either  precis ion  or  nonprecis ion .
Precision  inst ru ment  approach a ids
provide an  exa ct  a lignment  and  descent
pa th  for  an  a ir cra ft  on  fina l approach  to
a  r u n w a y  whi l e  n on -p r e ci s ion
ins t rument  approach a ids provide only
runway a lign ment  in format ion .  Most
e x i s t i n g  p r e ci s i on  i n s t r u m e n t
appr oaches in  the United  Sta tes  a re
instr um ent  landing systems (ILS).

With  the advent  of t he Globa l
Pos it ion ing System (GPS), sta nd-a lone
inst rument  a ssist ed a pproaches will
even tua lly be est ablished tha t  pr ovide
ver t ica l gu ida nce down to visibilit y
minimums curren t ly associa ted with
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pr ecision  ru nwa ys.  As a  resu lt , a irpor t
design  st anda rds  tha t  former ly were
associat ed with  a  t ype of ins t rument
procedure (precis ion/non-precis ion) a re
now revised to rela te instead to the
designa t ed or  pla n n ed a ppr oa ch
visibilit y minimum s.  I t  is  expected  tha t
fu ture inst rument  approaches  to the
a irpor t  will involve the use of GPS t o
provide vert ica l guidance and runway
a lignment  in format ion  with  visibilit ies
of th ree-four th s mile or less.

E xi st in g  In s tru m e n t  Ap p ro a ch e s

Pr ecision  ins t rument  approaches  a re
ava ilable to Runways 4 and 22. The ILS
approa ch  to Runway 4 is t he approach
having th e lowest ceilings a nd visibility
minimums, a llowing a ircra ft  to land in
IFR weather  with  ceilings as  low as 200
feet  a nd visibility reduced to three-
four ths mile. The other  appr oaches
range from 500 feet a nd one mile to
1,100 feet  and  three miles  and are
provided by the Nort h Bend (OTH)
VOR/DME, Emire NDB, and GPS
transmit ter .

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

The advancement  of technology has
been  one of the most  impor tan t
cont r ibu t ing factors in  the growth  of the
avia t ion  indust ry. Much of civil avia t ion
and aerospace t echn ology has been
der ived and enhanced from the in it ia l
d e ve l op m e n t  of  t e ch n ol ogi ca l
improvemen ts for m ilita ry pur poses.
The use of orbit ing sa tellit es t o confirm
an aircraft's locat ion is th e lat est
milita ry development  to be ma de
a va ila ble  t o t h e civil a via t ion
community.

The FAA ha s  a lready approved  the
publica t ion  of t housands of "over lay"
GPS instr um ent  appr oach procedures.
S tand-a lone GPS appr oaches us ing the
Wide Area  Augmen ta t ion  system
(WAAS) will gra dua lly be phased in  to
p rovide  Ca t egor y I  a ppr oa ch es
(est imated 2015-2020), while Loca l Area
Augmen ta t ion  Systems (LAAS) will
provide Cat egory I/II/III approaches.
Approach light ing and runway ligh t ing
systems will cont inue to be required for
th e desired approaches.

Ap pro ac h  Lig h tin g

Approach light ing syst ems pr ovide th e
ba sic mea ns t o tr an sit ion  from
ins t rument  fligh t  to visua l fligh t  for
landin g.  Runway 4 h a s a  four  ligh t
visua l appr oach  slope indica tor  (VASI-
4) sys tem on  the r igh t  hand s ide of the
runway. Runway 31 ha s a  four  ligh t
pr ecision  approach  pa th  indica tor
(PAPI-4) approach , loca ted to the left  of
Runway 31. The a ddit ion  of a  mediu m
in tensity appr oach  ligh t ing syst em
(MALS) wit h  r u n wa y a lign m en t
indica tor  light s (RAIL), or  MALSR, and
a  runway visua l range (RVR) visibilit y
repor t ing syst em would  resu lt  in  the
improvement  of the ILS approach from
three/four ths mile visibilit y t o a  CAT I
capa bilities.

The New Generat ion RVR system s ar e
capable of repor t ing t he RVR of a
runway down to the lowest CAT III
limits (150 feet ), determined by spacing
of the baseline t ransmit t ing sta tions. A
two hundr ed-foot  spacing would a chieve
a  RVR between 800 an d 3,000 feet .
J ust ifica t ion  for  the improved approach
is det ermined by t he percen tage of IFR
weather  experienced. Based on pr evious
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weather  da ta , IF R wea ther  and below
IFR weather  condit ions a re experienced
a t  Nor th  Ben d Mu nicipa l Airpor t  t en
percent  of the t ime. The two percent  of
weather  condit ions t ha t  a re below
min imums (and tha t cur ren t ly preclude
a irpor t  use) would be reduced  by the
addit ion  of the RVR. Schedu led a ir
car r ier  service would r espond wit h
fewer cancelled  fligh ts and  landings at
a lt erna te des t ina t ions. Relia bility is an
often  cited  cont r ibu tor  to passenger
sa t is fact ion , which  in  turn  genera tes
h igher  enplanements  for  the a ir  car r ier .

Approach  improvemen ts to Runway 22
were considered in  an  effor t  to provide
an a lt erna t ive to the approach  to
Ru n wa y 31 . Howeve r ,  ex is t i n g
obst ruct ions would hinder  appr oaches
by a ll bu t  ligh t  single engine a ircra ft .

Visual Approach  Aids

In  most  insta nces, the lan ding pha se of
any fligh t  must  be conducted in  visua l
condit ions. To provide pilot s with  visua l
gu idance informat ion dur ing landin gs
to the runwa y, elect ronic visua l
approach  a ids a re commonly provided
a t  a irport s.  As men t ioned, t he exist ing
visua l appr oach aids cons is t  of a  four -
box visua l approach slope indica tor
(VASI-4) for  Runway 4 and a  PAPI-4 for
Runway 31.  Considera t ion should be
given  to inst a lla t ion  of pr ecision
approach  pa th  indica tors (PAPI-4) on
Runway 13 and 22. As most  a irpor t s  a re
rep lacing older VASIs with  the PAPI
system, Runway 4 should a lso consider
a P API-4 system t o replace the VASI.

Runway end ident ifier light s (REILs)
a re fla sh ing ligh t s tha t  facilit a t e
ident ifica t ion     of    the    ru nwa y    end.

Runways 4 and 13 a re pr esent ly
equipped with  REILs. Both  Runways 22
and 31 should a lso be equipped with
runway end ident ifier  ligh ts (REILs).

Air Traffic  Control

The a irpor t  sponsor , t he Or egon
Int erna t iona l Por t  of Coos Bay, has
r equ est ed t h e F AA t o consider
insta lla t ion  of a  con t r act  a irpor t  t ra ffic
cont rol tower  (ATCT). An in it ia l
cost /benefit  ra t io determina t ion  found
tha t th e airport  was eligible for  68
percent  funding.  More r ecen t  t r affic
counts indica te tha t  the ATCT may be
eligible for 100 percent  fun ding in  the
nea r  fu ture. The a irpor t  management
st a ff cont inues to work with  the FAA on
th is issue. A cont rol tower  will im pr ove
the safety of a ircraft  opera t ions  and
increa se the reliability of a ir ser vice,
esp ecially in  t he poor  visibilit y
condit ions frequent ly encountered in
la t e summer and ea r ly fa ll. These
factors directly impa ct  pa ssen ger
confidence an d enplanement  levels.

Airfield r equ irem en t s h a ve been
su mmarized in  Exhibit  4D.

T ER MIN AL AR EA
R E Q U IR E MEN T S

Components of the termina l a rea
complex include the termina l apron ,
a ir line ga te posit ions, and  the var ious
funct iona l element s within the t ermina l
bu ildin g.  In  addit ion , th e termina l ar ea
is served by va r ious access, au to
pa rking, and ren ta l ca r  facilit ies. The
va r ious t ermina l complex funct iona l
a reas and  needs a re presen ted  in  a
separa te sect ion  with in  th is repor t .
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G EN E R AL  AVIAT IO N
L AN D S ID E
R E Q U IR E MEN T S

The pur pose of th is sect ion  is to
d e t e r m in e  t h e  l a n d s i d e  s p a ce
requ irements for  genera l avia t ion
hangar  and apron  pa rking facilit ies
du r ing th e plan ning period.  In
addit ion , the tota l sur face a rea  needed
to accommoda t e gener a l avia t ion
act ivit ies th rough t he planning per iod is
estima ted. These requirements  a re
summar ized  in  Ex h ib it  4E .

HANGARS

The demand for  hangar  facilit ies
typically depends on  the number  and
type of a ircra ft  expected to be based a t
the a irpor t .  For plan ning pur poses, it  is
necessary to es t imate hangar  and  apron
facilit ies based on  peak design per iods.
H ow e v e r ,  h a n g a r  a n d  a p r on
development  should be based on  actua l
d e m a n d  t r e n d s  a n d  f i n a n ci a l
investm ent  conditions.

Typica l u t iliza t ion  of hanga r  space
var ies across t he coun t ry as a  funct ion
of loca l clima te condit ions, a irpor t
secur it y, a nd owner  pr eferences.
Although  most  of the based a ircra ft  a t
the a irpor t  a re hangared, wea ther  is not
the only fa ctor  tha t  in fluences  the
dema nd for  hangar  s torage.  The t rend
for  genera l avia t ion  a ircraft , whether
sin gle or  multi-engine, is in  lar ger,
more soph ist ica ted and expensive
a ircra ft .  Owners of these types of
a ir cra ft  normally des ire hanga r  space to
protect  their  inves tment .

Det ermin ing hanga r  r equ ir emen t s
involves es t imat ing the a rea  necessary
to accommoda te the r equ ir ed hanga r

spa ce. For convent iona l hangar s, a
p lanning st anda rd of 1,100 squa re feet
for  single-engines a nd 2,000 squa re feet
for  twin-engine, jet , and helicopters was
used. S ince por t ions  of convent iona l
hangars a re a lso used for  a ir cra ft
main tenance and servicing, requ ire-
ments for  service hangar  a rea  were
est ima ted us ing a  p lanning s tandard  of
approximately 15 percen t  of t he tot a l
ha ngar  space needs.

Table  4D compares exist ing hanga r
ava ilability and u t iliza t ion  to the fu ture
hanga r  requirem ent s for  the p lanning
period. Future hangar  requirements  a re
support ed by t he forecast  of based
a ircra ft . The facilit ies requirements for
th ese a ircra ft  a re, th en, deter mined by
the division  of hangar  facilit ies t ypically
demanded by th e fleet m ix of a ircra ft .
In  the case of Nort h Bend Municipal
Air por t  t h is division of facilit ies would
be ba sed on  a  pr esu mpt ion  of facility
development  in  rep lacement  of the
exist ing 70,000 squa re foot  convent iona l
hanga r  facility. In r eality th is may
happen  a t  anyt ime during the p lanning
per iod or  somet ime beyond it . However ,
t he event ua l replacemen t  should be
a nt icipa ted and n ew h angar  facilit ies
plan ned.

As the t able in dicates , of the exist ing 67
based a ircra ft , 49 a re hanga red. A tot a l
of 87 hanga r  spaces a re ava ilable on  the
field, made up of 14 T-hangar  spa ces, 17
execut ive hangar  spa ces, an d 56
convent iona l ha nga r spa ces. Twent y
three of the 56 spa ces in  the la rge
convent iona l hangar  a re in u se.
Therefore, it is ea sy to recognize th a t
especially the single engine a ircra ft
dr iven  demand for  T-hangar  spa ce will
be su pplied, to some ext en t , by t he la rge
amount  of ava ilable space wit h in  the
convent iona l hangar .  The more
expensive, h igh er  per formance a ircra ft



EXISTING SHORT-TERM LONG-TERM

Exhibit 4D
AIRFIELD FACILITY REQUIREMENTS
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  North Bend
Municipal Airport

Runway 4-22
5,330' x 150'

106,000 # SWL, 113,000 # DWL,
190,000 # DT

Partial Parallel Taxiway C
Exit Taxiways C1, C2, C3, C4, D

Runway 13-31
5,045' x 150'

124,000 # SWL, 186,000 # DWL,
335,000 # DT

Parallel Taxiway A
Exit Taxiways A1, A2, A3, A4

Runway 16-34
2,300' x 100'

45,000# SWL, 60,000 # DWL,
100,000 # DT
Taxiway B, E

Runway 4-22
SAME
SAME

SAME
SAME

Runway 13-31
Narrow to 100'

  
  

SAME
SAME

Runway 16-34
Close

Runway 4-22
SAME
SAME

  
Full length parallel taxiway

SAME

Runway 13-31
SAME
SAME

  
SAME
SAME

Runway 16-34
SAME
SAME
SAME

SAME

Runway 4-22
SAME

Runway 13-31
SAME

Runway 16-34
None

ATCT

Runway 4-22
SAME

add: RVR and
MALSR - 4

Remove MLS

Runway 13-31
GPS - 31

Runway 16-34
None

ILS, VOR, NDB, GPS, AWOS

Runway 4-22
ILS - 4

GPS A, B (Circle-to-land)
NDB 12

VOR/DME - 4
MLS - 22

Runway 13-31
None

Runway 16-34
None

SAME
SAME

Runway 4-22
SAME

REIL (22)
PAPI (22)

SAME

Runway 13-31
SAME

SAME/REIL (31)
SAME/PAPI - 4L (13)

Nonprecision Marking (13-31)

Runway 16-34
SAME
SAME

SAME
SAME

Runway 4-22
SAME
SAME
SAME
SAME

Runway 13-31
MIRL
SAME
SAME
SAME

Runway 16-34
SAME
SAME

Rotating Beacon
MITL

Runway 4-22
HIRL

REIL - 4
VASI - 4R (4)

Precision Marking

Runway 13-31
MIRL

REIL (13)
PAPI - 4L (31)
Basic Marking

Runway 16-34
No Lighting

Basic Marking

NAVIGATIONALNAVIGATIONAL
AIDSAIDS
NAVIGATIONALNAVIGATIONAL
AIDSAIDS
NAVIGATIONAL
AIDS

LIGHTING &LIGHTING &
MARKING MARKING 
LIGHTING &LIGHTING &
MARKING MARKING 
LIGHTING &
MARKING 

RUNWAYS &RUNWAYS &
TAXIWAYSTAXIWAYS
RUNWAYS &RUNWAYS &
TAXIWAYSTAXIWAYS
RUNWAYS &
TAXIWAYS
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Exhibit 4E
LANDSIDE REQUIREMENTS

T-hangar Positions
Executive Hangar Positions
Conventional Hangar Positions
Total Positions

T-hangar Area (s.f.)
Executive Hangar Area (s.f.)
Conventional Hangar Area (s.f.)
Maintenance Area (s.f.)
Total Hangar Area (s.f.)

14
17
56
87

15,400
42,500
70,000 
8,600

136,500

40
18 
12 
70

43,700
33,800
15,100
13,900

106,500

42
20
13
75

46,200
37,600
16,100
15,000

114,900

50
23
15
88

55,400
43,400
18,300
17,600

134,700

SHORT TERMSHORT TERM
NEEDNEED

INTERMEDIATEINTERMEDIATE
NEEDNEEDAVAILABLEAVAILABLE LONG TERMLONG TERM

NEEDNEEDNEEDNEED

Single/Multi Engine Aircraft Positions
Apron Area (s.y.)
Transient Jet Positions
Apron Area (s.y.)
Locally-Based Aircraft Postions
Apron Area (s.y.)
Total Positions
Total Apron Area (s.y.)

77
36,100 

-
-

43
7,000

120
43,100

9 
6,400

4
6,681

5
2,900

18
15,981

10
6,900

4
7,191

5
2,900

19
16,991

11
7,800 

5 
8,160

5
2,900

21 
18,860

5
3,700 

3
5,100

5
2,900

13
11,700
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will st ill crea te dem and for  pr iva te
fac il it i e s , wh et h er  T-h a n ga r  or
execut ive style hangar . The t able
indica tes t ha t  no new facilit ies  a re
immedia tely  requ ired.  However , deter -

mina t ion  of the fu ture of the la rge
convent iona l hanga r , bu ilt  in  the
1940's, shou ld be made. This will bear
on  the need for  in termedia te and long
ra nge facilities.

T A B L E  4 D

A i r c r a f t  S t o r a g e  H a n g a r  R e q u i r e m e n t s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

F u t u r e  R e q u i r e m e n t s

Cu rre n t ly

Av a i la ble

Cu rre n t ly

L e a s e d

C u r r e n t

N e e d
(based on

typ ica l hanga r
requirements) 2 0 0 5 2 0 1 0 2 0 2 0

A ir c ra ft  to  b e

H a n g a r e d

67 - - 70 75 80

T-H a n ga r  P os it ion s 14 9 36 40 42 50

E xecu t ive  H a n g a r

P os it ion s

17 17 16 18 20 23

C on ven t ion a l H a n g a r

P os it ion s

56 23 15 12 13 15

H a n g a r  A r e a  R e q u i r e m e n t s

T-H a n ga r  Ar ea  (s.f.) 15 ,400 9 ,900 40 ,000 43 ,700 46 ,200 55 ,400

E xecu t ive  H a n g a r

St ora ge  Area

42 ,500 42 ,500 30 ,100 33 ,800 37 ,600 43 ,400

C on ven t ion a l H a n g a r

St ora ge  Area

70 ,000 28 ,750 17 ,300 15 ,100 16 ,100 18 ,300

Tota l  Ma int en a n ce  Area 8 ,600 8 ,600 13 ,100 13 ,900 15 ,000 17 ,600

Tot a l H a n ga r  Ar ea  (s.f.) 136 ,500 89 ,750 100 ,500 106 ,500 114 ,900 134 ,700

AIRCRAFT P ARKING AP RON

A parking apron  sh ould provide for  the
number  of loca lly-based a ircra ft  tha t
a re not stored in han gars, for t hose
a ir cra ft  used  for  cont inua l t ra in ing
act ivity, and  for  it ineran t  a ircra ft ,
especially as seasona l tour ism is
promoted in  the a rea  and m ay resu lt  in
summer peaks in  usa ge.

A planning cr it er ion  was a pplied to the
number  of  itin eran t  busy day spaces
(25 percen t  of bu sy day opera t ions) to

determine fu ture loca l and  t ransien t
apron  requ iremen ts: 560 square yar ds
per  a ir cra ft  for  loca lly based a ircra ft ,
700 square yar ds for  single a nd m ult i
engine it ineran t  a ircraft , and  1,700
square yar ds for  itin eran t  jet s. The
a ircra ft  used  by a ir  cargo car r iers a re
mixed with  t he oth er  genera l avia t ion
a ir cra ft , a nd  share ramp areas . The
resu lt s of th is  ana lys is  a re pr esented in
Table  4E. The cur ren t  genera l avia t ion
apron  a rea  consis t s  of 36,100 square
yards.  The amount  of genera l avia t ion
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apron  should  be sufficien t  th rough the
plan ning period.

S U P P O R T  R EQ U IR E MEN T S

Various facilit ies t ha t  do not  logica lly
fa ll   with in    classifica t ions   of  a ir field,

t ermina l bu ildin g, or  genera l avia t ion
areas ha ve also been ident ified.  These
other  a reas provide cer ta in  funct ions
rela t ed to the overa ll opera t ion  of the
a irpor t , and include: a ir cra ft  rescue and
firefight ing, fuel s torage, and  a irpor t
ma inten an ce facilities.

T A B L E  4 E

G e n e r a l  A v i a t i o n  P a r k i n g  A p r o n  R e q u i r e m e n t s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

Av a i la ble

C u r r e n t

N e e d  (ba se d on

typica l a pr on
requirement s)

2 0 0 5 2 0 1 0 2 0 2 0  

S in gle, M u lt i E n gin e

Tr a n s ien t  Air cr a ft  P os it ion s

77 5 9 10 11

   Ap r on  Ar ea  (s.y .) 36 ,100 3 ,700 6 ,400 6 ,900 7 ,800

Tr a n s ien t  J e t  Air cr a ft * 3 4 4 5

   Ap r on  Ar ea  (s.y .) * 5100 6681 7191 8160

Loca lly -B a sed  Air cr a ft

P os it ion s

43 5 5 5 5

   Ap r on  Ar ea  (s.y .) 7 ,000 2 ,900 2 ,900 2 ,900 2 ,900

Tot a l P os it ion s 120 13 18 19 21

Tot a l Ap r on  Ar ea  (s.y .) 43 ,100 11 ,700 15 ,981 16 ,991 18 ,860

 * In clu d ed  in  figu r es  for  S in gle, M u lt i E n gin e jg

AIRCRAFT RESCUE
AND  FIRE FIGHTIN G

Requir ements for  a ircraft  rescue and
firefigh t ing (ARFF) services a t  an
a irpor t  a re established u nder  Federal
Aviation  R egulat ions (FAR ) Part 139.
FAR  Part  139  a pp lies  t o t h e
cer t ifica t ion  and  opera t ion  of land
a irpor t s served by a ny schedu led or
unschedu led passenger  opera t ion  of an
a ir  car r ier  us ing a ircraft  with  more
than 30 sea t s.  Pa ragra ph  139.315
establishes ARFF index ra t ings based
on the length  of the la rgest  a ircra ft  with
an    average    of   five   or    more   da ily

depar tu res.  The airport opera tes a s an
In dex "B" facility. The two Oshkosh  fire
and rescue un its meet Index “B”
requirem ent s.  Th e P ort  is r eplacing the
smaller vehicle wit h  a  new one wit h  a
capacity of 1,500 ga llons of wa ter ,
aqueous film forming foa m (AFFF), and
hold ing 500 pounds of dr y chemica l
powder .

The ARFF facility is loca ted in  a
separa te building just  nor th  of the
t ermina l, providing quick r esponse
capability. In  addit ion to the vehicle, a
new ARFF building h as been  proposed
for  2001.
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AIRP ORT MAINTENANCE
FACILITIES

The a irpor t  main tenance is  per formed
by the Oregon  In terna t iona l Por t  of
Coos Bay. The maint enance facilit ies
are loca ted beh ind the FBO (Coos
Avia t ion), ad jacent  to the main  apron .
The equipment  storage ar ea  is limited
and may need additiona l area . This ma y
be able to be accommoda ted with in  the
vacant  space elsewhere on t he field.

FUEL S TORAGE

The avia t ion  fuel s torage facility is  run
by the fixed base opera tor  (FBO), Coos
Avia t ion .  J et -A is stored in a  12,000
ga llon  tank and suppor ted with  a  3,400
ga llon  fuel t ruck . The t ank  capacity for
100LL is 21,000 ga llons , su pport ed by a

2,900 ga llon  fuel t ruck. Su fficien t  a rea
sh ould be reserved for  fu ture expansion
of the fuel fa rm.

S U MMAR Y

The facilit y needs eva lua t ion  has
ident ified severa l r equirements  on  the
a ir field, in  the public par king ar eas,
and in genera l aviat ion segment s.  Each
of these funct iona l a reas will be given
con s id e r a t ion  in  t h e  fol lowin g
eva lua t ion of a irport  development
a lterna t ives. The next  chapt er  will
provide ana lysis and recommend the
best  a lt er n a t ive for  t h e fu t u r e
development  of the a irpor t , t ak ing in to
considera t ion  such  other  factor s a s
access and  h ighest  and best  use of
airport pr opert ies.
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Chapter Five

In the previous chapter, the airside and
landside facility needs that would satisfy
projected demand over the planning
period have been identified. The next
step in the master planning process is to
evaluate the various ways these facilities
can be provided. A series of airport
development alternatives are presented
for comparison, which meet airfield and
landside needs. Subsequently, a master
plan concept will be recommended.

The alternatives presented in this
chapter also provide a series of options
for meeting short- and long-range
facility needs. Since the levels of
commercial and general aviation activity
can vary from forecast levels, flexibility
must be considered in the plan. If
activity levels vary by significant levels
within a five-year period, Oregon
International Port of Coos Bay should
consider updating the plan to reflect the
changing conditions.

The combination of alternatives can be
limitless, therefore, only the more
prudent and feasible alternatives have 

been examined. The alternatives
presented in this chapter will be
reviewed with the Planning Advisory
Committee to allow for further
refinement. Then, a master plan concept
will be recommended in conjunction
with airport layout plans and capital
improvement programs.

While the evaluation of airport
development alternatives may include
the “no action” or “no build” alternative,
this alternative will eventually reduce
the quality of services provided to the
public and potentially affect the North
Bend/Coos Bay area’s ability to accrue
additional economic growth. However,

Airport Development
Alternatives

5-1
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a  fina l decision wit h  rega rd t o pu rsu ing
a  pa r t icu la r  developm en t  pla n  wh ich
meets the needs of commercia l and
gener a l aviat ion u sers rest s with  the
a irpor t  sponsor .

While this st udy does  not  dea l with  the
poten t ia l reloca t ion  of services to other
airports, th is opt ion  also exists. It  would
be difficu lt  to duplica te the services  and
convenience of the cur ren t  facility a t  a
nearby a irport . Likewise, th e economic
and en vironmenta l cost s of new sit e
developmen t  a re genera lly fa r  grea ter
than the cost  of developin g the exist ing
site.  It  is somet imes possible to
reloca te, or  encourage the reloca t ion  of
some services.  However , mos t  of the
ser vices wh ich  loca l u ser s find
a t t ract ive a re not  easily met  a t  nearby
airports.  Therefore, the mast er
p lanning process m ust  a t t empt  to dea l
with  the facility needs wh ich  have been
ident ified in t he previous chapter  and
provide a  logica l decision  pa th  which
the Oregon In terna t iona l Por t  of Coos
Bay can  follow.

BACK GR O U N D

The last  mast er  pla n  wa s complet ed in
1997. The Master  P lan  ident ified  the
Dornier 328 (DO-328) as the cr it ica l
a ircra ft . S ince tha t  t ime the commercia l
a ir cra ft  serving North Bend Mun icipal
Air por t  tha t  has r eplaced the DO-328 is
the 37-sea t  DeHavillan d Dash  8-200
(newer models  t ermed Q200) a ircra ft .
Th is effectively crea tes t he need for  the
a irpor t  to upgra de to B-III facilities.
Hor izon  Air, the cur ren t  a ir  car r ier
ser vice provider , is in t he process of
updat ing its  fleet from the Dash  8-100
and Dash  8-200 to the Q200, Q400 (70
seat s), and Ca nada ir  Region a l J et  700

(70 sea ts ).  S ince the long term forecast s
for  Nort h Bend Mun icipal Airpor t
include the possibility of a  70-sea t
a ircra ft , such  as t he Q400, being added
to t he fleet  mix, the ARC C-II I is
ca l cu l a t e d  u s i n g  t h e  d e s i g n
specifica t ions of th is a ircra ft .

The Por t  of Coos Bay ha s completed
severa l of the recommendat ions  of the
last  mast er  plan , ha ving const ructed
the T-ha ngar , rehabilit a ted t he main
apron , un dert ak en improvemen ts t o
Taxiway B and a ssocia ted t axilanes,
and in st a lled sign age a nd fencing.

INITIAL D EVELO P MENT
CO N S ID ER AT IO N S

It  is t he overa ll object ive of th is effor t  to
provide for  a  ba lan ced a irside a nd
landside complex t o serve forecast
avia t ion  dema nds .  However , p rior  to
d e fi n i n g  s p e ci fi c a l t e r n a t i v es ,
development  object ives shou ld be
reviewed.

The Oregon In terna t iona l Por t  of Coos
Bay pr ovides the overa ll gu idance for
the opera t ion  and  development  of Nor th
Bend Mun icipal Airport .  Therefore, it  is
of pr imary concern  that  t he a irpor t  is
market ed, developed, a nd opera ted for
the bet terment  of the en t ire a rea .  With
th is in  mind, the following object ives
ha ve been defined:

C Develop an  a t t ract ive, efficien t , and
sa fe a via t ion facility.

C Promote increased use of the
a irpor t  for  t ranspor ta t ion  of a ir
pa ss en ger s by providin g t h e
necessary support  facilit ies for  both
passengers a nd a irlines.
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C E n cou r a ge increa sed genera l
avia t ion  use of the a irport  by
promot ing increa sed bus iness and
corpora te use of the a irpor t .

In a tt empt ing to meet t hese objectives,
development  of facilit ies shou ld be
under taken  in  such  a  manner  as to
m in im ize oper a t ion a l con st r a in t s.
F lexibility in  a irport  developm en t  is
essen t ia l in  a ssur ing adequa te capacity
w h i l e  m i n i m i z i n g  f i n a n c i a l
commitments un t il market  poten t ia l is
rea lized. Th is flexibilit y has been
incorpora ted with in  the a lt erna t ives
presen ted in  th is chapter , a s a irside and
lan dside considera t ions addressing the
facility requ irements (ident ified with in
the previous chapter) have been n oted
on Ex h ib it  5A.

AIR FIELD  D ES IGN
CO N S ID ER AT IO N S

The a ir field  sys tem requires  the
great est  commitment  of land  area  and
has a  s ign ificant  impact  over  the
ident ifica t ion  and  development  of
a lt erna t ives for  a ll other  facilit ies.
Furthermore, a ircraft  opera t ions dict a te
the FAA des ign  cr it er ia  tha t  must  be
considered for  a irpor t  improvement .
The a irport  sh ould be designed to
accommodate the cr it ica l a ircra ft .
Sa fety ar ea design st an dar ds and
adjacent  non-avia t ion  facilit ies can
ultim a tely limit  the design  of an
a irpor t .  These cr iter ia, and how they
are a pplied, will impact  the viability of
va r ious a lt erna t ives.  Th e following
descr ibes the specific requirem ents
considered in t he development  of the
airfield alter na tives.

RUNWAY-TAXIWAY
REQU IRE MEN TS

Analysis in t he previous chapter
indica ted tha t  the runway system
provides adequ a te len gth  and weigh t
bear ing capacit y for  the cr it ica l a ircra ft .
Likewise, the runway can  accommodate
the pr edominance of busin ess  a ircra ft
wh ich  cur ren t ly opera te and  are
forecast  to opera te a t  the a irpor t .

The previous  chapter  ind ica ted  tha t the
combina t ion  of exist ing cr it ica l a ircra ft
used for a irport  design (Dash-8 200, A-
III and m ult iple busin ess  jets, t ypically
B-II) deter mine a n  ARC B-III.  In
addit ion  to meet ing FAA st anda rds for
runway len gth , ARC C-II I r unwa y/
taxiway separa t ion  requirement  for  the
fu ture cr itica l air cra ft  (246.6 feet  for  the
Q400) is met  by t he 325-foot  separa t ion
dis tance on  Runway 4-22.  Runway 13-
31 will remain B-III.

Again , a s st a ted ea r lier, if not  designed
to meet  the specific cr it ica l a ircraft , the
t yp ica l  B /C-I I I  r u n wa y /t a x iwa y
separa t ion  distance of 350 feet  is
recommended. Th is would r equ ire
taxiway movemen t  by 25 feet  and come
wit h in  the boundar ies of the wa ter
t rea tmen t  facilit y a long t he sout h  edge
of Ru nwa y 4-22.  Th is fact , coupled with
the presence of the h ill to the south  and
Coos Bay t o the nor th , may limit  the
ability of the a irport  to meet design
standa rds  of a irpla nes with  grea ter
wingspan s , wit h ou t  con s ider a ble
expense.  However , th is does  not  in  any
way preclude the it ineran t  use of the
a irpor t  by such  a ircra ft  (fewer than  500
annua l opera t ions), as individua l
aircraft design a llows.
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The FAA Ad visory Circular 150-5300-
13, Through Chan ge 6, Airport Design ,
indica tes tha t  the min imum runway
width  for  ARC B-III  a ircra ft  is 100 feet .
Accommodat ion  for  larger a ircra ft  (C-
IV, D-IV) should be ma in ta ined a t
Nor th  Bend Municipal Airport , as t he
primary Runway 4-22 is a lready
equipped with  a  150-foot  runway width .
An exam ple of a  C-IV a ircra ft  a lready
opera t ing a t  Nort h Bend Municipa l
Air por t  on  a limited basis, is the C-130
(used by th e Coast  Guard).  However,
the a dded 50-foot  width  is not  required
for  t he secondary Runway 13-31.

The a irport  meet s t axiwa y width
requ irements of 50 feet  with  a ll, bu t  one
gener a l avia t ion  ta xiway (Taxiway K -
37 feet ).  Therefore, fu r ther  upgrades in
width  a re unnecessary.

RUNWAY SAFETY AREAS

The design  of a ir field facilit ies includes
b ot h  t h e  p a v e m e n t  a r e a s  t o
accommodate landing and  ground
opera t ions of a ircra ft  a s well a s sa fety
a reas to protect  a ir cra ft  opera t iona l
a r ea s  a nd  keep t h em  fr ee of
obs t ruct ions wh ich  could a ffect  t he sa fe
opera t ion  of a ircraft  a t  the a irpor t .  The
sa fety a reas  include the runway sa fety
a rea  (RSA) and object  free a rea  (OFA).

The FAA defines the OFA as "a  two
dimensiona l ground area  sur rounding
ru nwa ys, t axiwa ys, and taxilanes which
is clea r  of object s except  for  objects
whose loca t ion  is fixed by fun ct ion  (i.e.
a ir field ligh t ing").  The RSA is defined
as  "a   defined  su r face  surrounding the

runway prepared  or  su itable for
reducing th e risk of damage to a irplanes
in  the even t  of an  undershoot ,
overshoot , or  excursion  from the
runway."

Fur thermore, th e FAA 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
recen t  a ir cra ft acciden ts.  Un der  Order
5200.8 , effect ive October  1, 1999, t he
FAA est ablished a  Runway Safety Area
Program.  Th e Or der  st a tes, “Th e goal
of the Ru nwa y Sa fety Area  Program is
tha t a ll RSAs a t  federa lly obliga ted
a irpor t s and a ll RSAs a t  a irpor t s
cer t ifica ted under  14 CFR Par t  139
sh a ll confor m  t o t h e s t a n da r ds
con t a in ed  in  Ad visory  Circu lar
150/ 5300-13, Airport Design , to the
exten t  pract ica l.”  Under  the Order ,
each  Regiona l Air por t s Division  of the
FAA is obligat ed to collect  and m ainta in
da ta  on  the RSA for  each  runway a t
federa lly obliga ted a irpor t s.

The airfield curren t ly con forms to FAA’s
design  cr iter ia  for  RSAs cons ider ing
ARC C-III a ircra ft  on Runwa y 4-22;
however , Runway 13-31 does not  meet
B-III RSA requ iremen ts.  Th e a irport  is
cur ren t ly engaged in  the Run way 13-31
Runway Safety Area  Project  t o correct
tha t deficiency. Both  the RSA and OFA
requirements for  Runways 4-22 and 13-
31 a re depicted on  Ex h ib it  5B  an d  5C
and noted  in  Table  5A. FAA standa rds
require th ese a reas  to be under  the
cont rol of the a irpor t  t o ensu re tha t
th ese a reas a re kept  clear  of objects
which could be haza rdous to a ircra ft
opera tions.



Exhibit 5A
INITIAL DEVELOPMENT

CONSIDERATIONS

LANDSIDE CONSIDERATIONS

• Coordinate with ATCT and Terminal Siting

• Evaluate Existing Hangar Needs/ Future Development Locations 

• Evaluate Access Road Needs
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  North Bend
Municipal Airport

AIRFIELD CONSIDERATIONS

•  Locate Airport Traffic Control Tower

•  Complete Parallel Taxiway/Add Exits

•  Upgrade Approaches to Runway 4-22: 

  -  RVR Runway 4/22

  -  MALSR Runway 4

•  Vacate Runway 16-34.

•  Upgrade to Precision Markings (4-22)

•  Upgrade Visual to Non-Precision 

  Markings (13-31)

•  Hold Line Markings - Both Runways
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T A B L E  5 A

F u t u r e  S a fe t y  Ar e a  D im e n s i o n a l S t a n d a rd s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

AR C C -III AR C B -III
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Sour ces : F AA Airp or t  Des ign  Softw a re  Ver s ion  4 .2D; F AA AC 150/5300-13, Th rou gh  Ch a n ge 6

RUNWAY P ROTECTION ZONES

Another  considera t ion  is the FAA
requirement  for  clear ed pr otection
zones.  The runway protect ion  zone
(RPZ) is  a  t rapezoida l a rea  centered on
the runway beginning 200 feet  beyon d
the runway end. The RPZ is a  two-
dim ensiona l a rea  and  has no associat ed
approach  su rface. The dimensions of the
RPZ vary accordin g to the visibility
min imums serving the runway and , in
some in st ances, t he type of a ircra ft
opera t ing on  the runway.

FAA design  st anda rds limit  the types of
developm ent  wit h in  the RP Z to
development  which  is compa t ible to
a ir cra ft  opera tions.  FAA design
standa rds  prefer  to limit  residen t ia l and
other  types of development  which can
cau se the congrega t ion  of people on  the
ground.  Typica lly, compat ible develop-

ment  includes agricultu ra l lan d uses,
golf courses  (a lthough considera t ion  is
bein g given  to limit ing golf course
developm en t  d u e to bird st r ike
considera tions) or  sur face parking lot s
an d roadwa ys.

Exh ibit  5C depicts the layou t  of the
a ir field consider ing ARC C-II I design
a ir cra ft  with  the pr oposed appr oach
improvemen ts. The only change from
exist ing st anda rds  occurs to the
Runway 4 RPZ, as Ca tegory I approach
st anda rds dicta te.

AIRFIELD  ALT ER N ATIVES

Airfield a lt erna t ives tha t  a re designed
to accomplish t he object ives st a ted
above, wh ile address ing fu ture facility
requirem ents, include:
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C Locat ion of th e  Airp ort  Traffic
Control Tow e r (ATCT).  As a
need for  a  permanen t  ATCT ha s
been ident ified, fur th er study mu st
be underta ken  to determine the
best loca t ion  of t he facility.
Although  not  meant  to supplant  the
need for  an  Airpor t  Traffic Cont rol
Tower Sit ing S tudy, severa l logica l
a lt erna t ive sit ings a re proposed
with in  th is repor t . The following
a r e oper a t ion a l a n d s pa t ia l
r equ ir emen t s per  FAA Order
6480.4, Airport T raffic Control
Tower S iting Criteria, used to
genera lly loca te poten t ia l ATCT
sites:

Ma n da to ry  Sit in g
Requ ireme nts

a . There must  be maximum
visibilit y of the a irpor t  t ra ffic
pat terns.

b. There must  be a  clear ,
un obstr ucted, and direct  view
of a ll approaches t o a ll
runways or  landin g areas  and
to a ll runway and t axiway
sur faces.

c. The proposed site m ust  be
la rge enough  to accommodate
cur ren t  and  fu ture build ing
needs in clu din g em ployee
par king spaces.

d. The proposed  tower  must  not
viola te FAR Par t  77 su rfaces
u n l es s  i t  i s  a bsolu t e ly
necessa ry.

e. The proposed  tower  must  not
deroga te the signa l genera ted
by any exist ing or  planned
electronic facilit y.

( F u r t h e r  n o n m a n d a t o r y
requ irements were consu lted in
propos ing the new tower  sites. The
a lt erna t ive sites a re discussed
fur ther  in  the following sect ion ,
LAN DS IDE ALT ER N ATIVES ) .

C Complet ion o f t h e  pa ra lle l
Taxiway  C (Runw ay 4-22).  FAA
Ad visory Circular 150/ 5300-13
recommends a  fu ll length  pa ra llel
taxiway sys tem for  each  runway.
The proposed  improvement  would
exten d Taxiway C, providing a  fu ll
len gth  system.  Addit ion  of a
connector  t axiwa y, a ligned wit h
pa ra llel Ta xiwa y A, is a lso
proposed.  Th is ma in ta ins  a  more
effective r ight  angle exit  system
and a llows  for  bet ter  separa t ion  of
t r a ffic between t he two pa ra llel
taxiwa ys.

C U pg ra din g of  the ap proach es to
Runw ay 4-22 by adding Run w ay
Visual Ra n ge  (RVR) capa bili ty
a n d  i n s ta ll i n g  a  Me d i u m
Approach Li gh t in g  S ys te m  w ith
Runw ay Al ignme nt  Indicator
Lig h tin g  (MALSR).  Upgrading
t h e a ppr oa ch  m in im um s for
Runway 4 to Category I requires
insta lla t ion  of a  RVR system
capa ble of repor t ing near  rea l t ime
visibilit y con d it ion s  for  t h e
appr oach  runway and t he MALSR.

•  Va ca tin g  Runw ay  16-34 an d a
Port ion of Taxiway  B e as t  of
Runw ay 13-31.  Runwa y 16-34 is
the leas t  used  runway a t  the
a irpor t .  With  exception t o U.S.
Coast  Guard helicopt er  act ivity, the
runway funct ions  as lit t le more
than a  long t axiway.  Although  th is
runway has  the bes t  a lignment
with  prevailing winds, th ere exists
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lit t le possibility of upgrade from the
curren t  lengt h  of 2,300 feet .  It  is
proposed tha t  th is ru nway be
va ca t ed r a ther  t han  undergo
rehabilita t ion , wh ich  appea rs t o be
necessary based  upon the recent
a ir field pa vem en t  st udy.

•  U p g r a d i n g  N o n - P r e c i s i o n
Markings  for Run w ay 4-22 to
P r e c i s i o n  Ma rk i n g s .  Th is
upgrade is  cons is ten t  with  t he
upgrade of the approach  to a
Ca tegor y I  approach.

•  U pg ra din g Vis u al Ma rk in g s for
Runw ay 13-31 to  Non-P re c is io n .
This upgr ade is  cons is ten t  with  the
inst rumen t  approach  min imums of
not  less t han one mile and for
bet ter  use as t he a lt erna t ive
runway if weather  or  runway
closure of the primary runway
require it s u se.

•  U p gr ad e  o f H old  Li n e s a n d
Markings  for  Run w ays  4-22 a n d
13-31.  All markings and hold lines
sh ould be upgrade, including glass
bea din g for r un way side str ipes,
taxiway edge ma rkings, displaced
t h r esh old m a rkin gs, a nd t h e
dem arca t ion  ba se, a nd t o br ing
t h em  in t o com pl i an ce  wit h
upgra ded runway and t axiway
sta nda rds.

•  Reduct ion  in w idth  o f Runw ay
13-31 from  150 fe e t t o  100 fe e t .
The width  of 150 feet  for  the
crosswind Runway 13-31 is not
required for  B-III ARC design.  The
runway may funct ion  equ a lly well
with  less expense for  ma in tenance
a t  a  width  of 100 feet .

LANDS IDE DESIGN
CO N S ID ER AT IO N S

The pr ima ry lan dside facilit ies to be
a ccom m od a t e d  a t  N or t h  B e n d
Mun icipal Air por t  inclu de avia t ion
relat ed facilit ies such a s the commercia l
passen ger termina l (dea lt  with  in  a
separa te sect ion  of th is  repor t ), genera l
avia t ion  t ermina l bu ilding, a ir cra ft
storage ha ngar s, access road locat ions,
and sit ing of the ATCT.  The
in ter rela t ionship of th ese fun ctions is
impor tan t  t o defin ing a  long term
landside layou t  for  the a irpor t .

To a  cer ta in extent  lan dside uses sh ould
be gr ouped with  similar  uses or  uses
tha t a re compa t ible.  Other  funct ions
sh ould be separa ted, or  a t  lea st  have
well defined boun daries for r easons of
sa fet y, secur ity, and efficien t  opera t ion .
F ina lly, each  landside use must  be
pla nned in  conjunct ion  with  the a ir field,
a s well a s ground access  tha t  is su itable
to the funct ion .

Runway frontage should be reserved for
th ose uses  with  a  h igh level of a ir field
int erface, or n eed for exposure.  Oth er
uses with  lower  levels of a ircra ft
movement s, or  lit t le need for  runway
exposure can  be placed in m ore isolat ed
loca t ions.

In  addit ion  to the fun ct iona l capa bility
of t h e  a i r p or t ,  t h e  p r op os e d
development  concept  should provide a
first  class appearance for  Nor th  Bend
Municipal Air por t .  Considera t ion  to
a est het ics should be given t o t he
en t ryway as well a s pu blic a reas when
ar ranging the va r ious activity a rea s.
Arch it ectu ra lly  plea sin g  buildings  an d
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landscapin g, a s well a s corpora te
a ir cra ft  found in  the h igh  act ivity ar eas,
sh ould be fea tured in t hese a reas when
possible.

Typica lly, a irpor t s  face development
const ra in t s of one degree or  another
becau se of their  basic funct ion , caus ing
the a lt erna t ives ana lysis to focus u pon
specific layouts of landside facilit ies.
This holds equally t rue for  Nor th  Bend
Mun icipal Air por t .  The a irpor t  is bound
on the nor th  and east  by Coos Bay, t he
west side by the over looking hillside
and the city’s wa ter  t rea tmen t  facility
sou th of Runway 4-22, a nd on  the sou th
by roads a nd n on  a irport  indu st r ia l/
commercia l proper ty.

The a irport  pla nning effor t s should
maximize exist ing pr oper ty in  an
efficient  manner  tha t  will serve demand
well beyond the 20-year  planning per iod
as well a s provide flexibility for
market ing an d development . In  order  to
provide a  funct iona l facility which
meet s a ll poten tia l developmen t n eeds,
a r ea s  bes t  su i t ed for  sp ecific
development  should be ident ified.
Essen t ia l developmen t  elements to
serve a ir field a nd gen era l avia t ion
needs mu st  be considered, as  noted
above and include suppor t  funct ions
such  a s a irpor t  main tenance, ARFF,
and fuel stora ge.

Following a  review of the development
a lter na t ives by t he P lanning Advisory
Commit tee and the sponsor , a land u se
pla n  will be developed which defines th e
highest  and best  uses for  pr oper ty a t
N or t h  Bend  Mu n icipa l  Ai rpor t
consider ing funct iona l needs , regula tory
r eq u i r em en t s  a n d  d e v e lop m en t
poten tia l and needs.

In  genera l the following a reas of need
and concern  determ ine th e landside
a ltern a t ives proposed:

Ex is tin g  Conven t ional Han ga r. The
large hangar , const ructed in 1942,
cur ren t ly ha s spa ce for  56 a ir cra ft. At
some point  in  t ime the facility will
exceed it s life cycle cost . Each
alterna tive offers redevelopment  choices
tha t can  be ma de either  in  the shor t  or
long t erm tha t  replaces the la rge
hanga r  stora ge spa ces. The a irpor t
sh ould determine from cur ren t  demand
whether  the redevelopment  should ta ke
the form of T-hangar , execut ive h angar ,
a  combina t ion  of these, or  even  reuse for
development  of the main  passenger
t er m in a l fa ci l it y/a pr on  a r ea  a s
Altern at ive C depicts.

Comme rcia l P as se n ge r Te rm in al.
Although  not  a  pa r t  of th is  chapter , the
pa ssen ger t ermina l and accessory
facilit ies have been genera lly loca ted on
the following exhibit s in  order  to a llow
placement  of the rem a ining landside
facilities.

ATCT S i t e . Wit h  F AA Sit in g
Requir ements t aken  in to cons idera t ion ,
three alt ernat ives for  the loca t ion  of the
ATCT a re depicted and a re discussed
below.

Hangar St ora g e  Re quirem en ts .
Air cra ft  stora ge needs a re considered,
tak ing int o account  the facilit ies
ident ified in  the previous  chapter . Each
a lterna t ive addresses t he n eed for
approxima tely:

•  50 T-hangar  spa ces
•  23 Execut ive hangar  spa ces
•  15 Convent iona l ha ngar  spa ces
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Ac c e s s  t o  F a c i l i t ie s .   Roa d
improvemen ts a re considered in ea ch
a lt erna t ive tha t  bet ter  access pr oposed
facilities.

LANDS IDE ALTERNATIVES

The following landside altern at ives ar e
designed to accomplish t he object ives
sta ted ea r lier  in  the chapt er  na r ra t ive,
wh ile a ddr ess in g fu t u r e facilit y
requirement s.  Air  cargo opera t ions a re
cur ren t ly accommodated  with in  the
gener a l avia t ion  a reas. This is not
expected to change with  new fa cilit ies
or  with  an  expected increa se in  ca rgo
opera t ions a s apron  a rea  is su fficien t .
Any fu tu re based ca rgo opera t ion  may
choose to const ruct  facilit ies with in  the
execut ive style hanga r  a reas depicted
on  the exh ibit s.

LANDS IDE ALTERNATIVE A

In  Ex h ib it  5D , Landside Alt erna t ive A,
the t ermina l is shown in  the sam e
gener a l a rea  as  cur ren t ly exis t s, bu t
a llows for  expansion  or  reloca t ion
with in  tha t  a rea .  The commercia l
apron  area  would  expand with in  the
same genera l a rea . Park ing areas a re
shown for  possible use as  shor t  t erm,
long term, and em ployee/au to r en ta l
ar eas.

The genera l avia t ion  a reas a re shown
adding 38 s torage spa ces in t hree T-
ha ngar s, th ir t een  execut ive stora ge
ha ngar s, and one convent iona l hangar ,
s tor ing 15 a ircraft . The T-hangars  a re
assu med to be needed ear liest a nd may
be developed a djacent  to the exist ing 14
space T-ha ngar . The east  T-hanga r  may
be developed par t ia lly a llowing the
exist ing FBO office and  hangar  and  the

a irport  maintenance building to remain .
At  such t ime wh en the existing la rge
hanga r  is rem oved, a  new conven t iona l
hanga r  may house F BO a nd a ir cra ft
ma inten an ce facilities.

In  th is a lt erna t ive the genera l avia t ion
act ivit ies a re separa ted  from the
commercia l act ivit ies. The new ARFF
would be placed adjacent  to the new
termina l. The ATCT can  be s ited  a t  the
old s ite and accessed by cont inuing the
new road. Th is a lignmen t  of t he road
a llows for  more parking for  the gener a l
avia t ion  a reas  and may be insta lled on
an  as n eeded basis.

LANDS IDE ALTERNATIVE B

E x h i b i t  5 E  s h ow s  L a n d s i d e
Al te r n a t ives  B1  a n d  B2 . Th e
a lt erna t ives depict  the sa me ba sic
layou ts for  the pa ssenger  t ermina l and
gener a l avia t ion  a reas , with  the
difference being loca t ion  of an  access
road fur ther  wes t , with  slight ly va r ied
ut ilizat ion  of the addit iona l space.

The pa ssen ger t ermina l site, loca ted
upon the h ill, may also accommodate
the ATCT with in  it s  st ructu re, usin g
the h eigh t  adva ntage for  visibilit y.

Loca t ion  of the termina l in t h is manner
a llows for gr ea ter  expansion of hangar
facilit ies and in  a  way tha t  does  not
press for  a  d ispos it ion  of the old  hangar ,
a s a ll type hangar s may be built
concurren t  with  needs. The const ruct ion
of two convent ional hangars a llows F BO
offices, a ir cra ft  ma in tenance, and
a ir cra ft  st orage needs t o be met . In both
scena r ios t h e exis t in g p a ss en ger
t ermina l is r em oved. Execut ive hangars
are pr oposed with in  t he exist ing
termina l parking area , bu t  would  not  be
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proposed for  const ruct ion  un t il the long
term.

Alterna t ive B1 adds 40 storage spaces
in  four  T-ha ngar s, 34 execut ive stora ge
ha ngar s, and two convent iona l han gars,
s tor ing 20 a ircra ft . Alterna t ive B2 adds
35 storage spaces in th ree T-ha ngar s,
22 execut ive storage hangar s, an d two
conven t iona l hanga rs, s t orin g 20
a ircra ft .

LANDS IDE ALTERNATIVE C

Alterna t ive C, shown on  Exh ib it  5F ,
depict s a developmen t scenario based on
the loca t ion  of a  new termina l with in
the envelope of t he old  la rge hangar .
Th is a lterna t ive a llows  reuse of the
exist ing pa ssenger  t ermina l for  the
FBO, loca t ing a  convent iona l hanga r
a longside for  a ircraft   main tenance and
st or a ge. Th e pa ssen ger  t er m in a l
parking is pa r t ia lly reta ined , adding
execut ive hangar s in  the long ter m.

Although  th is scenar io a llows a da pt ive
reuse of th e old termina l, it a lso
effectively separa tes genera l avia t ion
in to th ree separa te a reas  on  the a ir field.
Th is would crea te a  t axiing pa t tern  in
wh ich  a ir cra ft  cross the commercia l a ir
car r ier  apron  area  to reach  the FBO and
refueling area .

In  Alterna t ive C t he ATCT m ay be
loca ted in  any of the t hree loca t ions. An
access road is shown for  the use of
genera l avia t ion  and tha t  may be
cont inu ed to access t he old ATCT site.

Alterna t ive C adds 28 storage spaces in
two T-hangars, 11 execu t ive storage
ha ngar s, and one convent iona l hangar ,
stor ing 15 a ircra ft .

AIRP ORT TR AFF IC
CONTROL TOWER
ALTERNATIVES

In  addit ion  to the FAA  Mandatory
S it ing R equirem ents  previously noted,
there a re oth er  requ irements both
mandatory and nonmanda tory, t ha t
mu st   be considered. For any sit e
an alysis line of sight  considera tions a re
paramount . Minimum eye eleva t ions
mu st  be s ited in  accorda nce with  FAA
Order 6480.4. S ites should a lso t a ke
in to accoun t local weat her  pat terns,
fligh t  pat terns in relat ionsh ip to sun rise
and sunset  coordina tes , and the
loca t ions of building masses t ha t m ay
obs t ruct  visibilit y.   Addit ion a lly,
cont rollers shou ld not  be requ ired to
cross active aircra ft opera ting a rea s.
Future development  needs must  be
considered, a s t he expense of loca t ing a
ATCT sh ould not h ave to be repeat ed.
Discussions with  loca l personnel and
officia ls may a lso have impor t an t
bear ing on  the sit e loca t ion .

The three s ite loca t ions  proposed  are
depicted on  Ex h ib it  5G.  Sit e 1 loca tes
the ATCT upon the h ill, pr esu mably
colloca t ing with  the t ermina l. This sit e
may requ ire a ddit iona l cab h eigh t  to
achieve views over  t he a via t ion
facil it ies . Mu ch  of t h e a ir cr a ft
maneuver ing could be hidden  from view
and wit h in  sh adows, especially tha t
cas t  by the la rge hangar .

Sit e 2 is a  previous ATCT loca t ion . This
sit e a llows good views a long t he flight
line and a long t he pr imary runwa y.
Again  views may be sligh t ly obst ructed
looking down the flight  line for  a ircra ft
maneuver ing in shadows or  a t  the very
sou th  end of the a irpor t .
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5-11

Sit e 3 loca tes the ATCT on t he ea st  side
of the a irpor t . Views  are good in to the
ground ar eas a nd for incoming flights.
Although shadows will a lways be a
problem, the advant a ge of th is sit e
a llows the cont roller  fu ll forwa rd views.

Th is site wou ld require groun d access
from the closed r oad a long P ony Slough .
An elect ronica lly act iva ted ga te device
would most  likely be required h ere.

All sit es a re pr oposed with  the
disclaim er  tha t  they ha ve not been
scient ifica lly eva lua ted. A fu ll ATCT
Sit ing Stu dy shou ld be accomplished
pr ior  to select ion of any alt erna t ive.

S U MMAR Y

As an  essen t ia l elem en t  of the loca l and
na t iona l t r anspor ta t ion  system, Nor th
Bend Municipal Airport  ha s a specific
role; and to sa t isfy th is r ole, cer ta in
fun ct ions m ust  be accommodated.

Typica lly, a irpor t s  face development
const r a in t s of one degree or  another
becau se of their  basic funct ion , caus ing
the a lterna t ives ana lys is to focus upon
specific layouts of lan dside facilit ies.
Nor th Ben d Mu nicipal Airport  is no
except ion  and should m aximize exist ing

proper ty in  an efficient  manner , serving
demand well beyond the 20-year
plan ning period.

To pr ovide a  funct iona l facilit y which
meet s a ll poten tia l developmen t n eeds,
a r ea s  bes t  su it ed  for  speci fic
development  sh ould be iden t ified.  F irst ,
essen t ia l development  elemen ts t o serve
a ir field, pa ssen ger a irline, an d gener a l
avia t ion  needs must  be considered.
Then areas  for  other  land  uses can  be
con s i d e r e d ,  s u c h  a s  a i r cr a ft
maint enance, ca rgo, and indu st r ia l/
commercial development .

The resu ltan t  pla n  will r epresen t  an
a irside facility th a t  fu lfills dem ands
well beyond the 20-year  pla nning
period, and a  landside complex t ha t  can
be developed in ph a ses t o meet
dema nds.  As any good long-range pla n ,
it  shou ld be flexible to unique
oppor tun it ies which  may be presen ted
to the Or egon In t erna t iona l Por t  of Coos
Ba y.

The remain ing por t ions of the mast er
p la n  wil l be direct ed  t owa r ds
refinement  of the mas ter  planning
concept , cost  es t imat ing, phasing of the
development  program, an d an alysis of
the var ious  means ava ilable to fund  the
program.
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Chapter  Six

This chapter shows alternative ideas for
the future of the overall airport,
alternative terminal area site plans
developed in this study, evaluation of
the terminal alternatives, and
determination of the preferred terminal
area alternative

Each alternative terminal area site was
sized and configured to accommodate
the passenger terminal facility
requirements, shown in the previous
chapter, and a passenger terminal
building concept including its phased
expansion. Adequate area exists within
the current airport boundaries to
accommodate the terminal facilities
necessary to support the future
passenger demand at North Bend. 

In a separate chapter the airfield
alternatives and improvements are
discussed. The preferred alternative

terminal area plan from this chapter is
explained and developed further in
Chapter 8.

The primary alternatives for ongoing
development are in two categories
below:

1.) Alternative ideas for the future of the
overall airport; and 

2.) Alternative sites for the passenger 
terminal area.

OVERALL AIRPORT
ALTERNATIVES

NO-BUILD ALTERNATIVE

The first option to consider is to do
nothing, or a “No-Build” plan. A “No-

Terminal Development Alternatives

6-1
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6-2

Build” development  plan  actua lly
m e a n s  n o a d di t ion a l  ca p a ci t y
improvemen ts would be bu ilt  for a irside
or  landside facilit ies.  Remodeling or
reconfigura t ion  of exist ing facilit ies can
occur  in  a  “No-Build” pla n .  The main
rea son  to consider  a  “No-Build” opt ion  is
to provide a  baseline for compar ison  of
a lterna t ives with  developm en t .  It  is
also usefu l to understand the possibility
tha t passenger  demand may not
increase in  the shor t -t erm.

In  2000 t he Por t  Commission a sked
Richard Tur i to ana lyze the exist ing
termina l building a nd pr epare opt ions
for  reconfigur ing/reconst ruct ing the
facility.  Two opt ions were presen ted
which  included shift ing the enplan ing
and depla n ing cor r idors, moving the
ba ggage cla im area  to the sou th  to
impr ove circula t ion , m ove the a irpor t
opera t ion  a rea  upsta ir s and  reconfigure
the t icket  coun ter s.  The opt ions also
included a  new façade to update the
ext er ior  image of the building.  The
“rough” cost  est imate for  t h is opt ion  was
$750,000.00.

The r esu lt  of a  “No-Build’ plan is th at ,
a s growth  in a ct ivit ies occurs, a irpor t
facilit ies will become more congested
with  passengers a nd vehicles as t he
capacities of facilit ies are reached.
Passengers would become increa sin gly
dissa t isfied and  frust ra ted  in  the
parking lot s, roads and t ermina l of such
an a irpor t , and chose to t r avel by
another  mode, or  not  to t ravel.
Businesses wou ld a void loca t ing in  the
region  served by t h is a irpor t , and
exist ing busin esses would suffer .  These
are undesirable consequ en ces.  For  th is
rea son  the “No-Build” opt ion  is  not
recommended for  th is a irpor t .

RELOCATE P ASSEN GER
SER VICE TO ANOTHER AIRP ORT

Another  opt ion  to consider  is to t ransfer
a ir  ca r r ier  opera t ions to another  a irpor t
and not  expand a t  Nor th  Bend
Mun icipal Airpor t .  No other  convenien t
a lt erna t ive a irpor t  exist s nea r  Nor th
Bend.  The closest a irpor t  with  a ir
car r ier  ser vice is in  Eugen e, a  130-mile
dr ive from Nor th Bend.  This dista nce
makes the r eloca t ion  of a ir  ca r r ier
ser vice an u ndesira ble opt ion  for
p a s s e n g e r s  a n d  t h e  coa s t a l
comm un ities.  For  communit ies  south  of
Nor th Bend, th e dr ive t ime t o Eugene
increa ses.  In  addit ion , the loca l
economy of southwes t er n  Or egon
depends on  the a ir  service provided at
Nor th Ben d.  For  these rea sons t h is
opt ion  is not  recommended for  th is
a irpor t .

BUILD A NEW AIRP ORT

A third opt ion  is to st a r t  over a t  a  new
site.  The crea t ion  of new airport is a
complica ted politica l process.  It  t akes
many years to find an  appr opr iat e site,
accomplish  approvals , and  secure
funding.  The nega t ive impacts on  the
region a round new a irport s a re severe.

Building a  new a irpor t  is  an  opt ion  for
a irpor t s with  capacit y constr ain ts so
s e v e r e  t h a t  e x p a n s i o n s  a n d
improvemen ts at  th e existing site cost
more than a  tota l rebu ildin g of a ll
facilit ies on  a  new sit e.  Nor th  Bend
Air por t  is n ot  in  tha t  sit ua t ion .
Adequa te a rea  exist s to make capacity
improvemen ts a t  the exist ing sit e for  a t
leas t  the next  twenty years  and
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pr esu mably beyond.  Therefore t h is
opt ion is not  recommended.

DEVELOP  THE
EXISTING AIRP ORT

The four th  option is to cont inue t o use
and add capacity to the exis t ing a irpor t .
Th is is  the most  logica l development
opt ion  for  the community.  Th e n ext
sect ion  discusses the poten t ia l loca t ions
for  the t ermina l a rea  con t inu ing
development  of the exist ing a irpor t .

T ER MIN AL ALT ER N ATIVES

No termina l a rea  sit es  on  the ea st  side
of Runwa y 13-31 wer e ident ified for  th is
Mast er  P lan .  The previous Master  P lan
recommended a  t ermina l sit e east  of
Runway 13-31.  Tha t  s ide of the a irpor t
no longer  has public access s ince the
road to the boa t  r amp in to Pony Slough
was closed.  Loca t ing a  termina l east  of
Runwa y 13-31 is not considered a
fea sible a lterna t ive because the cost  to
access t he site will be large.  The
a lignment  wou ld rou te the access road
in to Pony Slough  on fill or pilings to
suppor t  t he roadway.  Tha t  a lignment  is
necessary to remain  outs ide of the
runway setbacks a nd the clear  zone a t
the end  of the runway.  The h igh  cost  of
road access to tha t  side of the a irpor t  is
not  des irable wh en  other  a lterna t ives
exist.

Three a lterna t ive loca t ions  for  the
fu ture t ermina l ar ea  ha ve been
ident ified west  of Ru nwa y 13-31.  Any
of t he sites  will accommoda te the
growth  for  the 20-year pla nn ing period.
Refer  to Ex h ib it  6A for  a  key plan  of

t hese loca t ions.  Th ese sit es lie inside
the current  a irpor t  p roper ty boundar ies.
All a lterna t ives developed in  th is
chapter  pr ovide t he t ermina l a rea
facility requirements  shown  in  Ta ble
5A.  The thr ee sit es ident ified for
term ina l development  a re labeled:

1.) Termina l Area  Alter na t ive 1 a t  the
Exist ing Ter mina l;

2.) Termina l Area  Alter na t ive 2 a t  the
Exis t ing Hangar ;

3.) Ter m in a l Area  Alt erna t ive 3 on
the P la teau .

COMMON FEATU RES  TO
ALL ALTERNATIVES

All of the a lt erna t ives shown  in  th is
chapt er  develop the termina l a rea  on
the west  side of Runwa y 13-31 wit h in
the exist ing a irpor t  boundar ies .  Each  of
these sit es is expected to have four
a ir cra ft  parking posit ions u ltim a tely on
the a ir side of the future t er mina l.  A
one-way road  tha t  loops a round the
u lt imate pu blic veh icle pa rking a rea  is
p lanned on  the landside of the t ermina l.
A goa l of the landside plann ing is to
have a ll vehicles  park  on  grade and  no
fur ther  than  a  300-foot  walk  to the
t ermina l cu rb.  Three hundred feet
wa lking d is tance is  cons idered  the
industry s tandard maximum distance to
ca rry baggage.

Another  lands ide goa l is to rest r ict  the
t ermina l access road to on ly t ermina l
users such as passengers, greet er s, well-
wisher s, a irpor t  t ermina l s ta ff and
ten an ts’ s ta ff.  This  means  the termina l
should have a dedica ted road tha t  does
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not  serve oth er  facilit ies.  Th e main
rea son  for t his fea ture is  to reduce the
number  of veh icles crossing in  fron t  of
the termina l and conflict ing with
pedes t r ians crossing a t  the termina l
curb.  All of the a lterna t ives in clude
th is  circu la t ion  p lan .

TERMINAL AREA
ALTERNATIVE 1

The fir st  s ite to cons ider  for  the fu tu re
t ermina l a r ea  is the exist ing termina l
a rea .  Refer  to Ex h ib it  6B  for  th is
a lter na t ive.  On e a dva ntage of th is
concept  is  the cont inued use of por t ions
of t h e  e xi s t i n g  u t i l i t i e s  a n d
infras t ructure of the exis t ing t ermina l.
However , shar ing the termina l and  the
exist ing services dur ing con st ruct ion  of
a  new t ermina l a lso complica tes
const ruct ion  of a  new t ermina l.

In  the shor t -term, expa nd t he exist ing
termina l may be des irable.  Adequate
area  exist s a djacent  t o t he t ermina l to
expand it .  The a ircra ft  apron  is
cons t ra ined however .  The main
cons t ra in t  to expansion  of the exist ing
termina l is the limited number  of
a ir cra ft  tha t  can  park on  the a irside of
the term ina l.  By the end of the
planning per iod , four  a ircraft  parking
posit ions a re p lanned .  J ust ea st  of the
t ermina l is t he bu ildin g rest r ict ion
limit .  The termina l and  the apron  can
not  be expanded sign ificant ly to the
east .  The apron  can  not  be expanded to
the wes t  without  reloca t ion  of the
exist ing ARFF.  Addit iona l a ir cra ft
parking posit ions in  tha t  direct ion  will
compr omise the ARFF  opera tions.
Expa nsion of the apron  to the nor th will
also conflict with  ARFF  opera tions.

The best  or ien ta t ion  for  a  new t ermina l
a t  th is site is pa ra llel to Runway 13-31.
With  th is a lignment , linea r zones can
be crea ted  for  a ircraft  parking and  the
t ermina l to cont inue to expand to eith er
the nor th  or  the south , p rovid ing
grea ter  fu ture planning flexibility.

The proposed termina l sit e pla ces  the
a ir cra ft  pa rking posit ions a ga inst  the
bu ildin g rest r ict ion  line (BRL).  This
line is  500 feet  from Runway 13-31 and
is also as close as aircra ft  can  park t o
the runway.  Sit ing the new t ermina l in
the exist ing pa rking lot  a llows for  an
a ir cra ft  apron between termina l and  the
runway.  Existing buildings west a nd
sou th of the exist ing termina l would be
removed to a llow const ruct ion  of the
su r face pu blic veh icle pa rking lot  and
access roads as pa r t  of t he in it ia l
const ru ction ph ases of th is a lter na t ive.

Th e m a in  dis a dva n t a ge of t h is
a lt erna t ive is the cons t ra in t  on  the
landside cau sed by closeness of Maple
St reet  Extension  to the termina l site.
Th is limits t he vehicle parking ar ea
when it  is  expanded  to the south .

A var ia t ion  of th is a lt erna t ive is to
bu ild the new t ermina l on  the sit e of the
exist ing ARFF.  The ma in  advan tage of
tha t sit e is the n ew term ina l would use
the exist ing a ircra ft  pa rking apr on  in
the shor t  t erm.  Addit iona lly, t he
t r aveling public could cont inue t o use
t h e exis t in g t ermina l with  less
disrupt ion  during cons t ruct ion  of the
new termina l because the two loca t ions
a re more sepa ra te.
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TERMINAL AREA
ALTERNATIVE 2

Fur ther  nor th  of the exis t ing termina l
area  is the second a lter na t ive, genera lly
loca ted a t  the sit e of an  exist ing hangar .
Refer  t o Ex h ib it  6C  for  t h is
a lt erna t ive.  A term ina l developed at
th is sit e could eit her  incorpora te the
exist ing hangar  as  the “roof” of the
t ermina l or  the hangar  could be
demolished and a  new t ermina l bu ilt  on
the sit e.  The exist ing hanga r  a rea  is
approximate 70,000 squa re feet  under
the roof.  This a rea  is la rger  than  the
progra mmed termina l ar ea  of 16,500
square feet .  The cost  of upgra ding the
hanga r  to cur ren t  building codes ma y be
prohibitive.

Th is sit e is cons t ra ined  in  the east -west
direct ion  becau se the terr ain  slopes on
the west side.  The t ypogra phy limits
the landside poten t ia l of th is site.  Two
hundred and twenty-five feet  west  of
the exis t ing hangar , the exist ing gra de
r ises sign ifica nt ly.  This is not  an
adequa te d imens ion  for  the landside
area  of a  termina l.  For  these rea sons,
us ing the exist ing ha ngar  for  the new
term ina l building is not r ecommended.

An addit iona l 75 feet can be a dded to
t h e la n dside if th e h a n ga r  is
demolished.  Th ree h undr ed feet  is
adequa te for  lan dside development .
Th is a lter na t ive is depicted  on  Exh ibit
6C.

Th is concept  dis loca tes the pr iva te
a ir cra ft  parking from the hangar  site.
Crea t ing an  a ir cra ft  apron  a t  t he
exist ing t ermina l sit e is a  likely loca t ion
for  repla cemen t  of the pr iva te a ircra ft
pa rked in  the hangar.  This concept

places commercia l opera t ions between
priva te a ircraft  opera t ions  nor th  and
sou th of t he hanga r  sit e.  Th is may
complica te fu ture secu r ity opera t ions
when  50-sea t  a ircra ft  opera te a t  Nor th
Bend.

TERMINAL AREA
ALTERNATIVE 3

The th ird a lt erna t ive lies on t he h igher
eleva t ion  of the pla tea u  over looking
Coos Bay and  south  of Runway 4-22 and
west of Runway 13-31.  Refer  to
Exh ibit 6D  for  th is  plan .  This site is
most ly undeveloped bu t  sha res the h igh
ground with  other  bu ildin g tenants in
the City In du st r ia l Pa rk.  This site will
have a  view of the bay and  a ir field in
the foreground.

The cha llenge of this site is its slope
and the la rge qu ant ity of soil exca va t ion
needed to crea te th e building pa d and
the a ircra ft  apron.  The BRL is 750 feet
from the runwa y cen ter line a t  th is site,
pa ra llel to Runway 4-22.  Air cra ft
parking posit ions m ust  lie beyond t h is
line.  Th is m ea ns excava t ing a
sign ifica nt  quant ity of soil for  the
a ir cra ft  apr on a nd buildin g pa d.
P lacing the a ir cra ft  and the t ermina l on
a  dia gona l bet ween the t wo runwa ys
will limit  the exca va t ion  because
exca va t ion  of a  gravel pit  ha s a lready
occur red.

The a ircra ft  apron  could be loca ted
chiefly on  tha t  zone if the r emain ing
soil is st able a nd h as a dequa te bea r ing
capacity.

Many termina ls have ga te lobbies on a
floor  level above the a ircra ft  apron .  The
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indust ry st anda rd is  for  the second floor
to be 14 feet  a bove the apron  gra de.
Tha t  height  accomm odat es jetways or
pa ssen ger loading br idges extendin g
from the ga te lobby to the sill of the
a ir cra ft  door .  J etways a re un likely a t
Nort h Bend becau se the size of a ircra ft
tha t will opera te ha ve low door  sills
th at  do not ma te with jetways.

For  passenger  convenience, eleva tors
a nd potent ially esca lat ors will be
necessary for  th is a ltern at ive to assist
in  the approximate 25 feet  of ver t ica l
grade change tha t  occurs from the
apron  to the t ermina l roadwa y curb.
Eleva tors a re necessa ry to ma ke a
t ermina l handicap a ccess ible, as t he
length  of wa lking ra mps would be
pr ohibit ive.  A ret a in ing wa ll will
suppor t  the soil cu t  sou thwest  of the
a ir cra ft  apr on .  Sloping conveyors will
also be needed to move baggage across
the slope in  the t ermina l bu ildin g.  The
exist ing gr ade cont inues to r ise south  of
the parking lot  to eleva t ions near  +80
feet .

All t hese system s can be a dded to a
termin a l bu ilding.  They increase the
capit a l and opera t iona l cost s of th is
a lt erna t ive compa red to Altern at ives 1
and 2.

TER MINAL BUILDING
CON CEP T P LAN

In  order  to per form a  proper  an alysis of
a lt erna tive termina l a rea  s ites , and
eva lua te them  thorough ly, a concept
pla n  for  a  fu ture passenger  termina l
bu ildin g was developed.  Ex h ib it  6E
shows a  possible configura t ion  of a
single-level passenger  termina l concept ,

in  the size defined in  the requirem ents
program, descr ibed in  the previous
chapter .  Other  possible configura t ions
can  be developed, eva lua ted an d
determined in  the fu tu re when  it  is t ime
to design  the termina l in  deta il.  An
overa ll t ermina l bu ilding foot pr in t  of
approximately 120 by 170 feet  sh ould be
reserved for  the sit e of a  new t ermina l,
not  inclu ding s it e elements such a s
roa dways, parking, curbs ide, a nd
a prons. Th is is  the bu ildin g size
requ ired for  the fu lly developed fu ture
phases of the p lanning per iod ident ified
in t he previous chapter .

The plan  is configured to be flexible for
fu ture changes.  Th e in it ia l const ruct ion
begin s with  only the size of bu ildin g
necessary for t he first  phase, wh ich  is
smaller than  the p lan  shows.  The
termina l concept  a llows for  t ermina l
funct ions to expand incrementa lly fr om
the first  phase a s pa ssen ger dem and
wa rr an ts .  Mor eove r , a ddit ion a l
st ructu ra l bu ildin g ba ys can  be added a t
the sides of th e plan  for expansion
beyond t he plann ing period.

ARFF

The exist ing ARFF (Air por t  Rescue and
Fire F ight ing) bu ildin g was bu ilt  about
60 yea rs a go.  Moder n-size firefight ing
vehicles a re lar ger than  the veh icle ba ys
provided in t he bu ilding an d ha ve
difficu lty pa rking in  the exist ing build.
Eith er  a  new building needs to be bu ilt
or  t h e exis t in g fa ci l i ty  n eeds
rem odeling.  Replacemen t  of the
build ing is  shown in  the a lterna t ives
prepa red for  th is chapt er .  However , it
is not necessar ily tha t  a  new ARFF be
built on  the same site.
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UTILITY ANALYSIS

In  reviewing the a lter na t ives for t he
fu ture Nort h  Bend Municipa l Air por t
t ermina l a rea  site, th e u t ilit ies are an
impor tan t  considera t ion .  The fu ture
t ermina l loca t ion  must  have water ,
s torm sewer , san ita ry sewer , power  and
telephone service.  Na tura l gas  and
fiber opt ics services, t hough  not
requ ired, would a lso be advantageous
for  t he fu tu re t ermina l.

The fir st  st ep in  eva lua t ing the u t ilit ies
is determining wha t  capa city is needed
for  the fut ure a irport  t ermina l.  This
requires sizing of the water  and
sanita ry sewer  ser vices.  F irst , the
number  of employees an d passengers
cur ren t ly usin g the a irpor t  t ermina l
was determined u sing enpla nements
and deplan ements a nd kn own employee
nu mbers.  These numbers were then
used t o forecast  for  2020.

To forecast  for  2020, current  employee
and passenger  numbers were mult iplied
by a  percen tage increa se.  Th is
percen tage increase was der ived from
the percentage increase in  t ermina l
area  as defined in  Ta ble 5A, Termina l
Bu ilding Facility Requirements , in  the
Facility Requirements chapter  of th is
mast er  pla n .  The ra t io of the a rea
needed for  the termina l in  2020 and  the
curren t  t heoret ica l a r ea  (theoret ica l
a rea  is based on  cur ren t  passenger
demand, thus providing a  rea sonable
reference da tum when us ing cur ren t
passen ger and employee nu mbers)
resu lt s in a  percentage for  growth  of
employees and  passengers in  the n ext
twenty year s.  The r a t io is not
determined direct ly fr om the tota l
t ermina l a rea , but  is applied to each

type of person  depending on  the a rea
they use.  For  inst ance, the fu ture
p a s sen ger s  a r e  d e t e r m i n e d  b y
mult iplying the ra t io of the fu tu re to
exist ing depar ture ga te lobby a nd
a r r iva ls, a nd the fu tu re number  of ca r
ren ta l employees ar e determined by
mult iplying the ra t io of fu ture and
exist ing a reas  for  the car  ren t a l a r ea ,
and  so on .

Once the fu ture number  of passengers
and employees is determ ined, th ose
numbers a re used to ca lcu lat e a  number
of ga llons per  day tha t  the water  and
sanita ry sewer  syst ems will need to
accommodate.  This is done by
mult ip lying the number  of passengers
and employees by a  typ ica l wa ter  flow
and sewer  flow ra te for  a irpor t s  and
commercia l facilit ies.  This number  for
passengers is 3 ga l/day of wa ter a nd 3
gal/day of sewer .  For  employees, 15
gal/day of wa ter  and 13 ga l/day of sewer
were used.  The typica l flow ra tes were
obta ined  from Metca lf & E ddy,
Was t ewa t e r  E n gin eer in g,  Th ir d
Edit ion .  These ra tes were then
convert ed to the correct  rela t ive len gth
of day, an  average of 8 hours for
employees and 12 hours for  passengers
and multiplied by a  peak ing factor  to
get the flow ra te for  wh ich  the water
and sewer  lines n eed to be sized.  This
flow ra te corr esponds  to approximately
a  2-in ch pipe for  both  sewer  and  water .
Therefore, a  s tanda rd minim um of 6-
inch pipe for  wa ter  a nd 8-in ch for
sanita ry sewer  will be used for  the
proposed termina l sit e eva lua t ion .

F ire flow must  a lso be accounted for
when looking a t  the wa ter  ma in
capacity a round the proposed  termina l
site.  A future building s ize of 16,500 s.f.
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was used  and it  is  assumed tha t  the
fu ture termina l bu ild ing will h ave
automat ic spr inkler s.  Usin g the
requ irements from the 1997 Uniform
Fire Code, Appen dix III-A, th e required
fire flow for t he bu ildin g is 1500
gal./min .

TERMINAL ALTERN ATIVE 1 –
EXISTIN G TER MINAL SITE

S to rm  S e w e r

Since the major ity of the a r ea  a round
the exist ing a irport  t er mina l is
impervious, it  is a ssumed tha t  a ny
expa nsion or  recons t ruct ion  of the
a irpor t  t ermina l will not  crea te any
addit iona l impervious a rea .  Therefore,
the exist ing st orm dra ina ge system
around the termina l is  sufficien t  for  the
fu ture development , though minor
adjustments may be needed .  The
exist ing s torm dra ina ge system  consist s
of an  8-inch  and a  10-inch  pipe t ying
in to a  15-inch pipe ad jacent  to the
exist ing termina l bu ildin g, which  then
flows t o the system on  the a ir field.

S a n it ary  S e w e r

There is a n  exist ing 8-inch san ita ry
sewer  line a long Ea st Airport  Way, west
of the exist ing termina l bu ilding.  This
l in e  w i ll  m e e t  t h e  s t a n d a r d s
recommended min imum of a n  8-in ch
sewer  for  facilit ies serving more than  30
people; t herefore service can  be
obta ined from t h is san ita ry sewer line.

Wa te r

As pr eviously m en t ioned, 6-inches is  the
standard minimum water  line diameter.
The service t o the t ermina l it self may
be sma ller , an d can  be determined
during th e design pr ocess for  t he
t ermina l.  There is curren t ly an  8-inch
wa ter line a long Eas t  Airpor t  Way, just
west of the exis t ing termina l bu ildin g,
from which  the fu ture termina l can  be
served.  This water line has been  test ed
by the Coos Bay/Nort h  Bend Wat er
Board .  It  yielded approxima tely 5,000
gal./min . of flow a t  20 psi.  This  is  more
than sufficien t  to meet  the fu ture
t ermina l fir e flow needs of a round 1,500
gal./min .

Te le p h on e

The exist ing t ermina l sit e has phone
service, so no extens ion  of t elephone
service will be necessa ry for  th is
a lt erna t ive, though minor modifica t ions
would be n eeded for  the new t ermina l.

P o w e r

The existing term ina l site h as power ,
and it is a ssu med th is will be su fficient
to ser ve the fut ure t ermina l.

TERMINAL ALTERN ATIVE 2 –
EXISTIN G HANGAR S ITE

S to rm  S e w e r

This sit e consist s en t irely of imper vious
su rfaces  tha t   a re  current ly  served  by
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the storm dra ina ge system .  Since no
addit iona l impervious su rfaces will be
added with  const ruct ion  of a  t ermina l, it
is assu med t ha t t he existing storm
dra inage a t  th is sit e can  accommodate
fu ture development  with  only m inor
modifica t ions.  The exist ing s torm
dra inage system ava ilable to ser ve th is
a rea  consist s of a  6-inch st orm  pipe to
the south  of the exis t ing hanga r  and 12-
inch st orm pipes to the eas t  (on  the
apron) a nd to the nor th  of the exis t ing
hangar .

S a n it ary  S e w e r

As noted in  t he ea r lier , an  8-inch
diameter  san ita ry sewer pipe is needed
to serve the fu ture termina l bu ild ing.
The sa n ita ry sewer  curren t ly ser ving
th is site is on ly 6-inches in  diameter ,
bu t  there is  an  8-inch  main  jus t  to the
sou th of th is site (which  then flows west
to an  18-inch a nd 24-inch m ain).  To
serve the fu tu re termina l, the san ita ry
sewer  pipe will need to be increased t o
8-inches from the new termina l bu ild ing
to the exist ing 8-inch m ain .

Wa te r

There is cur ren t ly an  8-inch wa ter  line
up to th e exis t ing hangar  and  12-inch
water lines to the nor th  and  south  of the
exist ing ha ngar .  All water lines  a re
capa ble of serving the fut ure t ermina l,
with  only minor  impr ovemen ts in  order
to provide a  service line to the fu ture
t ermina l bu ildin g.  The wa ter lines in
th is a rea  have been  tested by t he Coos
Bay/Nor th  Bend Water  Board.  They
yielded appr oxima tely 5,000 ga l./min . of
flow at  20 psi.  This is  more than

sufficien t  to meet  t he fu tu re t ermina l
fire flow needs of a round 1,500 ga l./min .

Te le p h on e

There is telephone ser vice to the
exist ing hanga r  site, which  can  be used
for  fu tu re t ermina l development .

P o w e r

Th ough  no map for  power loca t ions wa s
available, it  is a ssumed tha t  t here is
power to the exist ing hangar  site, wh ich
can  suppor t  t ermina l development .

TERMINAL ALTERN ATIVE 3 –
P LATEAU SITE

S to rm  S e w e r

There is a n  exist ing 18-inch  s torm dra in
line on  the nor th  of t h is sit e and a  24-
inch line t o the ea st .  St orm dr a ina ge
for  the fu ture t ermina l can  be t ied in to
th is exist ing syst em.  The development
of th is s it e will likely a dd a  sign ifica nt
amount  of im pervious surface; therefore
a  detent ion system will be necessary to
ma in ta in  th e cur ren t flow ra tes off of
the site.  Thr ough t he u se of a  deten t ion
system to main ta in  exist ing flows, t he
flows in to the exist ing systems should
not  increa se and t herefore t heir  size
will not  need t o be increased.

S a n it ary  S e w e r

There a re severa l sewer  lines in  t he
a rea  of th is s ite, an  8-inch, an  18-inch
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and a  24-inch  line.  Sewer service can
be brought  from a ny of th ese lines.

Wa te r

There is a n  exist ing 12-inch wa ter  line
a long Airport  Lane, adjacen t  to th is
fu ture termina l site, which is lar ger
than necessary to meet  the fu ture
t ermina l r equ irements of a  6-in ch water
line.  Th is is the closes t  loca t ion  to the
site, bu t  is a t  a  h igher  eleva t ion  than
the a ir field.  As a  resu lt  of the eleva t ion
difference, the Water  Boar d would
prefer  to exten d the 12-inch wa ter  ma in
from the exis t ing hangar  (t ermina l
a lt erna t ive #2) to the sit e.  If th is sit e is
chosen , the fu ture wa ter  ser vice will
have to be reviewed to determine t he
pr efera ble opt ion .  Adequate fire flow
sh ould be ava ilable.  Based on
informat ion  from the Coos Bay/Nor th
Bend Wat er  Board, th e flow near  the
exist ing ha nga r is a round 5,000
gal/min , and the flow on  Airpor t  Lane is
in  the range of 2,000 ga l./m in ., both
wh ich  meet  t he fu tu re t ermina l fire flow
needs of 1,500 ga l./min .

Te le p h on e

There is telephone service to the
exist ing hangar s t o the east  of the site,
and a  service tha t  runs  a long Airpor t
Lane to t he west .  Ser vice could likely
be obta ined from a  branch off of one of
th ese loca t ions , bu t  would in volve some
new insta lla t ion work to reach  the site.
The a irpor t  would be responsible for
pr oviding the condu it t o the bu ildin g,
and then Ver izon  would  supply the
service an d termina ls.

P o w e r

Th ough  a  map of power service was
unavailable, power  sh ould be able to be
brought  from the hanga r  a rea  ea st  of
the site or from Airport  Lane.

Fiber  Opt ic s

Verizon , the loca l teleph one service
provider , has inst a lled a  fiber opt ic line
to a  bus iness on  Colora do Avenu e, just
across the st reet  from the a irpor t .
Associat ed with  th is line is a  fiber  opt ic
node, from which  fiber optic service, up
to the level of a  DS3 line, can  be
pr ovided to th e airport .  This is th e
nea rest  loca t ion  to the a irpor t  from
which  fiber optic service can  be
provided.  F iber  opt ics for  a ny of t he
four  a lt erna t ive termina l loca t ions
would come from the exis t ing node on
Colorado Avenu e.

Natural Gas

There is curren t ly n o ga s service to the
Nor th Bend Municipa l Air por t  or  the
surrounding a rea .  Nor thwest  Na tu ra l
Gas is in  the environmen ta l stage of a
design  and  cons t ruct ion  project  to br ing
gas service to the City of Nor th  Bend
(wh ich  includes  br inging gas service
down the I -5 cor r idor  from Rosebu rg).
They a re hopin g to begin  const ruct ion
in  2002.  Pa r t  of t h is const ruct ion  plan
includes br inging ga s ser vice, a s
needed, to the a irport .  Once a  fu ture
termina l loca t ion  is chosen , gas service
sh ould be coordina ted with N ort hwest
Na tura l Gas so they can  provide the
appropr ia te service as pa r t  of their
cur ren t  cons t ruct ion .
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EVALUATION OF THE
TERMINAL ALTERNATIVES

A matr ix eva lua t ion  of the a lter na t ives
is shown on  Ex h ib it  6F .  Va r ious
ca tegor ies a re list ed and a  numer ica l
va lue was a ssign ed to each  ca tegory.
The a lt erna t ive with  the h ighest  tota l
score a chieves the most benefits.

The mat r ix compares the rela t ive
benefit s of between the a lter na t ives by
assigning a  numerica l score for  each
fea ture ca tegor y.  These types of
eva lua t ions a re a  judgment  placed on
the a lt erna t ives with  only a  conceptua l
knowledge of deta ils inherent  in  the
concept .  Specifica lly, const ruct ion  cost s
ca n  va r y con s id e r a b ly  a m on g
a lter na t ives and between  the actua l
const ruct ion  bid to bu ild the selected
concept  from it s cost  est imates.  For
exam ple, soil condit ions were not
eva lua ted in  the mat r ix but  can  have a
sign ifica t ion  impact  on  the project
const ruct ion  cost .

Based upon  the tota l score in  the
eva lua t ion, the “fea tures” of Alterna t ive
1 a re su per ior  to the oth er a ltern at ives.
Alterna t ive 2 has more benefit s t han
Alter na t ive 3.

P REFERRED TERMINAL
AREA ALTERNATIVE

Th e  a l t e r n a t ive  con cep t s  wer e
thoroughly ana lyzed and presen ted to
the a irport  for  discussions in  an  ongoing
eva lu a t ion  process.  In  th is  process the
a lter na t ives were evalua ted a gainst a
ser ies of cr it er ia , includin g compara t ive
cost s (refer t o Appendix C for  t ermina l
a lter na t ives const ruct ion  cos ts).  Out  of
th is process the pr eferred a lt erna t ive
wa s det er m ined: Ter m in a l Ar ea
Alterna t ive 2 a t  the exis t ing hangar
site.  This recommended Termina l Area
Plan  is presen ted in Ch apter  8.
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Chapter Seven

The analyses conducted in the previous
chapter evaluated airport development
needs based upon forecast activity
changes and operational efficiency.
However, the most important element of
the master planning process is the
application of basic economic, financial,
and management rationale to each
development item so that the feasibility
of implementation can be assured.  The
purpose of this chapter is to provide
financial management information and
tools which will make the master
planning recommendations achievable.

The presentation of the financial plan
and its feasibility has been organized
into three sections.  First, the airport
development schedule is presented in
narrative and graphic form.  Secondly,
airport improvement funding sources on
the federal, state, and local levels are
identified  and  discussed.   Finally,  the
airport’s operating fund is examined for
its ability to support future capital
improvements.

AIRPORT DEVELOPMENT
SCHEDULE AND 
COST SUMMARIES

Once the specific needs and
improvements for the airport have been
established, the next step is to determine
a realistic schedule and the costs for
implementing the plan. This section
examines the overall cost of
development and presents a
development schedule. The
recommended improvements are
grouped into three planning horizons:
short, intermediate, and long-term.
Table 7A summarizes the key activity
milestones for each planning horizon.

Financial Plan
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T A B L E  7 A

P l a n n in g  H o ri z on s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

P l a n n in g  H o ri z o n s

B a s e  Ye a r 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

A N N U A L  O P ER A T IO N S

It in e r a n t  Op e r a ti o n s

  Air  C a rr ier 2 ,920 3 ,600 4 ,200 6 ,000

  Air  Ca r go 2 ,434 3 ,400 4 ,200 5 ,800

  Air  Ta xi 300 300 300 300

  M ilit a r y 3 ,342 3 ,500 3 ,500 3 ,500

  G en er a l Av ia t ion 20 ,113 23 ,500 25 ,100 28 ,500

T o ta l  It in e r a n t 29 ,109 34 ,300 37 ,300 44 ,100

L o c a l O p e ra t i o n s

  G en er a l Av ia t ion 9 ,907 11 ,500 12 ,400 14 ,000

T o ta l O p e ra t i o n s 3 9 ,0 1 6 4 5 ,8 0 0 4 9 ,7 0 0 5 8 ,1 0 0

E N P L AN E ME N T S  29 ,034 35 ,000 45 ,000 70 ,000

B AS ED  AIR C R AFT 67 70 75 85

The shor t -term p lanning hor izon  covers
item s of highest pr ior ity.  These it ems
are coordina ted on  a  year ly basis with
the Federa l Avia t ion  Administ ra t ion
(FAA), as  they update shor t -term
capit a l pr ogram informat ion  and a ss ign
poten t ia l funding sources and pr ior ities
to individua l project s.  E ach yea r , the
a irpor t  will need to re-exam ine t he
pr ior ities for  funding in  the shor t -term
period, bringing projects wh ich  were
or igina lly included in  int ermediate or
long-term planning h or izon s, on to the
FAA’s capit a l pr ogramming lis t .  While
some project s will be demand-based,
others will be dicta t ed by design
sta nda rds, sa fety, or  rehabilit a t ion
needs.  In  put t ing together  a  list ing of
projects, an  a t t empt  ha s been  made to
include an t icipa ted rehabilita t ion needs
through the pla nning per iod a nd capit a l

rep lacement  needs. However , it  is
difficu lt  to project  with  cer ta in ty the
scope of such  project s when looking 20
year s in to the fu ture. The a irpor t
developm en t  schedu le h a s  been
presen ted as E xh i bi t A1, P r op o se d
Capita l Improvem ent  P rojects  of
Appe nd ix  A following th is chapter . An
est imate has been  included with  each
project  of federa l fun din g eligibility,
a l t h ou gh  t h is  a m ou n t  is  n ot
guaran teed.  For larger capita l projects,
it  may be necessary for  the Por t  to
apply for federa l discret iona ry fun ds
(discussed in  more deta il in  the
following pa ragraphs).The t ermina l
program is m ore specifica lly delinea ted
in  Ex h ib it  A2, Termin al  Site  Costs  of
Appe nd ix  A. Appen dix  B  regar ds
bu ildin g dem ol it i on s ,  in clu din g:
Exhibit  B1, Bui ld ing  Dem ol it ion
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Costs ; Exhibit  B2, Reve nue  Loss ;
and  Exhibit  B3, S i te  Map . The
s taging of the major  a ir side and
l a n d s i d e  p r oj e ct s  w i t h i n  t h e
development  program is gr aph ica lly
presented  on  Ex h ib it  7A.

Due to the conceptua l na ture of a
mast er  plan , ca pita l projects should
undergo fu r ther  refinement  pr ior  to
reques t ing funds from the FAA. Capit a l
cost s presented  in  Ex h ib it s A1 and A2
of Appen dix  A, a re in cur rent  (2001)
dollar s. Adjust ments will need to be
applied over t ime as const ru ct ion  cost s
or  capita l equipm ent  cost s change.

AIRP OR T D EVELOP MENT
AN D FUN DIN G S OU R CES

Financing capit a l improvemen ts a t  the
a irpor t  will not  rely exclusively u pon
the financia l resour ces of the Or egon
In terna t iona l Por t  of Coos Bay. Capit a l
improvements fundin g is a va ilable
through var ious grant s-in-a id progra ms
on the sta te and federa l levels and loca l
pa ssen ger  fa ci l it y  ch a r ges . Th e
following discussion  out lines the key
sou r ces for  ca pit a l impr ovemen t
funding.

FED ER AL AID TO AIRP ORTS

The United S ta tes Congress  has long
recognized the n eed t o develop and
main ta in  a  system of aviat ion  facilit ies
a cross the na t ion  for  na t iona l defense
and promot ion  of in t erst a te commerce.
Var ious gran t s-in -a id programs to
public airports h ave been esta blished
over t he years  for  th is  purpose. The
most  recent  legislation wa s en a cted in

ea r ly 2000, an d is en t itled t he Wendell
H. Ford Aviation  Investment  and
R eform  Act for the 21st Centu ry or  AIR-
21.

Th is four-year  bill covers fisca l years
2000-2003. Th is was brea kthrough
legisla t ion  beca u se  it  a u t h orized
funding levels s ignificant ly h igher  t han
ever  before. Airport  Im provemen t
Program (AIP) funding was  au thor ized
a t  $2.475 billion  in F Y2000, $3.2 billion
in  FY2001, $3.3 billion  in  FY2002, an d
$3.4 billion  in  FY2003. AIR-21 also
provides a  wider r ange of fun ding
oppor tunit ies for  smaller comm un ities.
Among new opport un ities, applicable to
Nor th Bend Municipa l Airport , ar e a
con t r act  cont rol tower  cos t -shar ing
program and a  pr ogram to help small,
underserved a irpor t s  market  and
promote a ir ser vice.

The source for  AIP  funds is the Avia t ion
Tru st  Fund.  The Avia t ion  Trust  Fund
was esta blished in 1970 to provide
funding for  avia t ion  capit a l invest ment
p rogr a m s (a viat ion  developm en t ,
facilit ies an d equipmen t, an d resea rch
and developmen t). The Tru st F un d also
fina nces the opera t ion  of the FAA. I t  is
funded by user  fees, taxes on a ir line
tickets, avia t ion fuel, and va r ious
aircraft pa rt s.

Un der  the AIP, on  a irpor t s such  a s
Nor th Bend, eligible projects (such as
proper ty acqu isit ion , a ir field, a pron ,
and termina l impr ovemen ts) receive 90
percent  federa l pa rt icipat ion.  Fun ds
are dist r ibut ed each  year  by the FAA
under  au thor iza t ion  from Congress.  A
por t ion  of the annua l dist r ibu t ion  is to
primary commercia l service a irpor t s
(defined a s a irpor t s with  grea t er  t han
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10,000 annua l enpla nements), based
upon enplanement  levels. Thr ough AIR-
21 each  commercia l service a irpor t
receives a  minim um of $1,000,000 per
year  in  en t it lements (if AIP  is funded a t
the fu lly a u thor ized amount ).  Lower
l e v e l s  cou l d  occu r  b a s e d  on
appr opriat ions. Addit iona l amounts  a re
received, determined  by the number  of
enplanements  per  year . However, AIR-
21 is on ly funded t hrough 2003 and the
fu t u r e  fu n din g levels  w i l l  be
appr opr iat ed per  discret ion of Congress.

With  29,032 enplanements in  2000,
Nor th Bend Municipa l Air por t  will
r eceive the min imum amount  of
$1,000,000 in  en t it lements for  FY 2002.
The a irport  is not  expected to exceed the
minimum ent itlement  level th rough the
planning period. Discret iona ry fun ds
are distr ibuted by the F AA based on t he
pr ior ity of the requested project .

Eligible project s for  d iscret ionary
f u n d i n g  i n c l u d e :  p a v e m e n t
rehabilita t ion ; proper ty acquis it ion ;
a ir field im provements; aprons; sa fety
item s (such  a s a ir cr a ft  rescue and  fire
fight ing (ARFF) facilit ies, secur ing
safety a reas, and secur ity fencin g); a nd
access road improvemen ts. Pr ior ities
are assigned for ea ch t ype of project
con templa ted by the a irpor t . ARFF,
sa fety a rea s, obst ruct ion  r emova l, Par t
1 0 7  (s ecu r i t y ),  a n d  p a ve m e n t
rehabilit a t ion  receive higher  pr ior ity
than land acquisition, new ta xiways,
roads, and t ermina l buildings. Chapter
6 of FAA Order 5100.38A, Change 2
discusses AIP  funding eligibility of
t ermina l projects.  Gen era lly, eligible
item s include a rea s defined by pu blic
use and (new to AIR-21) a reas tha t  a re
dir ectly a t t r ibu table to the movement  of
p a ss en ger s a n d ba gga ge in  a ir

commerce. Much of the t ermina l cost s
proposed for  Nor th  Bend Municipa l
Air por t  CIP a re AIP  eligible. The
parking lot  improvements a re included
for  funding, based on  a  non-revenue
producing stat us.

Un der  FAA Order 5100.38A, Chan ge 2,
a llowance is made for  expanded
termina l and pa rking lot eligibilit y.
Sect ion  47110(d)(2) “a llows costs of
t ermina l development  in r evenu e-
producing areas  and cons t ruct ion ,
recons t ruct ion , repa ir, and improve-
ment  of non-reven ue-produ cing pa rking
lot s in r evenu e producing areas , and
construct ion, recons t ruct ion , repair , and
improvemen t  of non-revenue-producing
pu blic pa rking lot s a t  commercia l
ser vice airports t ha t  annually enplane
0.05 percent  or less of t he total U.S.
en p la n emen ts” (in clu din g n on h u b
primary airports, such a s Nor th  Bend
Municipa l Air por t ).

P ASSEN GER FACILITY CHARGES

Passenger  facility charges (PFCs) were
author ized by Congress through the
Avia t ion  Sa fet y and Capa city Act  of
1990.  Aut horized agencies ar e a llowed
to impose a  cha rge of a s much as $4.50
for  each  enplaned  passenger . (The level
was increa sed from $3.00 to $4.50 un der
AIR-21).

PFCs a re collected for  Nor th  Bend
Mun icipal Air por t , bu t  can  only be used
on approved project s. H owever , they can
be used  to fund a ll of a  project , or  to
match  other  AIP  funds. The PFCs
ca lcu lat ed for  each  year  of the p lanning
periods (and sh own with in  the Capita l
Im p ro ve m e n t F u n din g  por t ion  of
Table s  7C th rough  7F ) a re ba sed upon
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receipt  of 85 percen t  of poten t ia l
receipt s (to account  for  non-revenue
passengers and a ir line collection fees)
and increa sed a t  a  modest  1.5 percent
annua l r a te over  the fu ture p lanning
periods. The PFC amount  for  2001-02
($111,300) was ba sed u pon CY2000
enplanements (29,032) x ($4.50 per
en planem en t ) x (.85 or 85 percent ). 

While PFC funding does not  provide a
sufficien t  level to fund any m ajor
projects, the ability to use the funds to
match  other  AIP grants  is  very
impor tan t .

FAA FACILITIES
AND EQUIP MENT P ROGRAM

The Airway F acilit ies Division  of the
FAA adm inisters t he Facilit ies and
Equ ipmen t  (F&E) P rogra m. This
program provides  funding for  the
insta lla t ion  and maint enance of va r ious
naviga t iona l a ids and equ ipment  of the
na t iona l a irspace system.  Under  t he
F&E program, fun ding is provided for
FAA a irpor t  tr affic cont rol towers,
enrou te naviga t iona l a ids, on-a irpor t
n a viga t ion a l a ids, a n d a ppr oa ch
light ing sys tems. Severa l items in  the
capit a l improvement  program are
included for  funding un der  th is
program, in clu din g: Runway 4/22
MALSR, RVR and PAPI in st a lla t ion ;
Runway 13 PAPI in st a lla t ion; Runwa ys
22 and 31 REIL insta lla t ion ; and
airpor t  t ra ffic cont rol tower (ATCT)
cons t ruct ion . These a re included for
F&E funding in  the Exh ib it  A1,
P r op o se d Ca pit al Im p ro ve m e n t
Projects  of Appen dix  A.

STATE AID TO AIRP ORTS

In  suppor t  of t he st a te a irpor t  system,
the S ta te of Oregon a lso pa r t icipa tes in
a irpor t  developmen t  pr ojects t h rough
the F inancia l Aid to Mun icipa lities
(FAM). Present ly, the maximum yea r ly
st a te cont r ibut ion  is $10,000.

The S ta te of Oregon a lso recognizes the
impor tance of pavement  main tenance
by inspect ing sys tem a irpor t s on  a
th ree- yea r  rota t ion . Once ident ified as
a  pavement  main tenance eligible it em,
the st a te pa r t icipa tes  with  the a irpor t
sponsor  on  a  percen t age basis to
per form pa vemen t  su rface impr ove-
ment .  Nort h Bend Mun icipal Airport
would be eligible on  a 50 percent  basis,
a s a  commercia l service a irpor t  tha t
enpla n es over 10,000 pa ssen gers
annua lly.

With in  the capita l p rogram Nor th  Bend
Mun icipal Airpor t  is r equ est in g
$400,000 in  sta te a id  for  pavement
main tenance through the long-term
plan ning period.

LOCAL FU NDING

The ba lance of project  cost s, a fter
considera t ion  has  been  given  to gran t s
and PFCs, m ust  be funded through loca l
r es ou r ce s .  Th er e  a r e  s ever a l
a lter na t ives for  loca l fina ncin g of
a irpor t  projects, inclu ding: a irpor t
revenues; loa ns  and/or  bonds; and
lea seh old financing. Fundin g t ransfers
from the Or egon In terna t iona l Por t  of
Coos Bay are possible, bu t  not  probable.
In    the   recent    past ,   a    loan    for   the
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const ruct ion  of t he T-hanga r s was
secured th rough  the sta te r evolving
loan  progra m with  debt  service of
$25,512 per  yea r  over 20 years. The
Air por t  Business Park  improvements
were accomplish ed with  a  st a te pu blic
works projects loan . The loan  runs for
25 yea rs wit h  debt  service paymen ts of
$9,185 per year .

AIRP ORT OP ER ATING F UND

Since J u ly 1, 1999 the a irpor t  and
adjacen t  business pa rk h ave been
managed a nd oper a ted by t he Or egon
In terna t iona l Por t  of Coos Ba y with  the
Cit y of N or t h  Ben d  re t a in in g
ownersh ip . Th e P or t ’s Board  of
Commissioners took over management ,
cont ingen t  upon the Por t  Dist r ict  voters
ra t ifying the agreement  between the
Por t  and t he Cit y of Nor th  Bend and
approving a  five-year  t ax levy (effective
1999) wh ich  dedica t es $270,000
annua lly to t he a irpor t  opera t ing
budget .

The Oregon In terna t iona l Por t  of Coos
Bay opera tes the a irpor t  from a
separa te fun ding accoun t . Included in
the a irport  fund a re a  number  of
va r ious revenue a nd expense a ccoun ts.
The followin g a re t he specific revenu e
accoun ts, a s sh own in t he following
Opera t ing Reven ues t able: inves tment
ear nings; t ax levy; Aer onaut ica l/F uel
Fees/FBOs (fuel fees and FBO lease
income);Aerona u t ica l/S t ora ge /Ha n ga r
(a ircra ft  storage r en ta ls and hanga r
leases); FAA weather  cont ract ing; Non-
aeronau t ica l (termina l space leases, non
a ircra ft -relat ed ha ngar  space leases,
and adver t is ing income); apar tment
ren ta ls; an d business par k leases.

Included in t he Opera t ing Expenses
t able a re the following expen dit ure
a ccoun ts: personn el ser vices a n d
benefits, supplies, u t ilit ies, professiona l
services (in clu ding t he fir e ser vice
con t ra ct ), a n d bu ildin g/equ ipmen t
expenditu res. Debt  service on  the loans
for  the T-hangar  const ruct ion  and  the
b u s i n e s s  p a r k  i n f r a s t r u ct u r e
insta lla t ion  is calcu la ted sepa ra tely
from the opera t ing expenses  and
included as pa r t  of the overa ll budget  in
the Cap it al Im p ro ve m e n t F u n din g
sect ion  of each  planning t erm table.

A summary of the h is tor ica l and
budgeted revenu es and expenses a t  the
a irpor t , from 1999-2000 to 2001-2002,
h a ve been  included  in  Table  7B . The
project ions of revenu es an d expenses
are included in  Tables  7C-7F and
discussed below.

R e ve n u e s

Inves tment  ea rn ings a re difficu lt  to
pr edict , a s m arket s m ay vary widely
from year-to-year . N or  is it  cer ta in  tha t
there will be a  ba lance from which to
gr ow invest ment  ea rn ings.  Th er efore, a
conserva t ive assu mpt ion  has been
made, keeping th is figu re st a t ic a t
$6,000 annua lly th rough  the long-term.

The tax levy is discont inu ed a fter  2003-
2004, the las t  year  of the appr oved five-
yea r  levy.

After  pr ojecting a  sligh t  loss from 2000-
2001 to 2001-02 the account  for
Aeronaut ical/Fuel Fees/FBOs is forecast
to grow a t  a  conserva t ive 2.5 percent
annua l ra te. The revenu e reduct ion  was
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based on  the loss of one of the two on-
field FBOs.

Th e Aer on a u t ica l/St ora ge/H a n ga r
ren ta ls accoun t  is ca lcula ted ba sed on
the current  incomes. The account
revenu es have been  ad jus ted  according
to hangar  development , as  proposed in
the CIP, an d with  respect t o lost
revenues due to demolit ion  of the la rge
hangar . Although  the FBO-leased
buildings a re schedu led for  dem olit ion it
is a ssumed t ha t  these lea ses  will
cont inue, even a t  another  loca t ion .  By
2004, one 14-place T-hangar  should be
completed, producing r en ta l income of
$200 per  un it  per  month . (Th is may
vary sligh t ly u p or  down , a s severa l of
the hangars  may be la rger  and  produce
grea ter  income).  Fur ther  ha nga r
const ruct ion  (one convent iona l hanga r
and 7 execut ive han ga rs) by the end of
the in t ermedia t e t erm increases hanga r
r evenu es t h r ou gh  t h e lon g-t er m
planning per iod, as depicted in  the
revenue ta bles. Concur ren t with  th ese
development  pr oject s is  an  increa se in
the debt  service, a s shown in  the
Ca p i t a l Im p ro v em e nt  F un din g
sect ions of revenues and expenses
tables.

The a irpor t  con t ract s with  the FAA to
read weather  ins t ruments  and record
and supply th at  dat a for t ak eoffs,
landings, and in st rumen t  approach
in format ion . This revenue is projected
to remain  the same through th e forecast
period.

The Non-aeronaut ica l account  includes
income from n on-aviat ion land leases in
the  la rge  hanga r , commercia l t ermina l

spa ce, t ermina l adver t ising space
rent a ls, and concessions. The r a te of
growth  is a ssumed a t  1.0 percent
annua lly, with  a  one-t ime loss of in come
relat ed to the loss of lea se spa ce wit h in
the la rge hangar .

Apar tment  rent  revenu es a re lost  a ft er
2006-2007 following demolit ion  for
fu ture road  cons t ruct ion .

Likewise, with in  Table s  7C through
7F , the Business Park r evenu e is shown
to grow m in ima lly (1.0 percen t
annua lly).  Th is growth  ra te is based on
a  forecas t  of cur ren t  t rends (leas ing
ava ilable spa ce and adjustment  of
cur ren t  leases). It is possible th a t , apa rt
from incurred development  debt , fu ture
business park revenue may indeed
supplemen t  the los t  opera t ing revenu es.
Although  not included in  revenue (or
expense) a ssumpt ions h ere, sh ould
development  occur  as  proposed  by the
N orth Bend Airport Business Park
M a s t er  P l a n ,  t h e  t h r e e -p h a s e
developmen t  plan est ima tes costs for
the Business P ark developmen t  a t
s ligh t ly over  $1 .1 5  m ill ion  in
in fra s t r u ct u r e im pr ovem en t s. The
Business Pa rk would produce just  un der
$4.8 million  in  net  ca sh  flow over 20
year s.

As  bu i ld in g  dem oli t ion s  occu r ,
(indica ted in  Ex h ib it s B 1, B2, an d B3)
lost  revenu es a re deducted from overa ll
Business Park income. Sh ould a ll
bu ildin gs be removed with in t he t ime-
frame determined in  the CIP, and  not
replaced, the P ort  will h ave lost a lmost
h a lf of the or igina l Business Park
income.
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E xp e n s e s

Table s  7C th rough 7F  a lso indica te
genera l opera t ing expenses for  the
a irpor t . Opera t iona l expenses  a re
ant icipa ted to eith er  increase or  r ema in
sta t ic. Th ose expen se ca tegories t ha t
increa se over  the planning per iod
include: Sa lar ies/Benefit s (2 percent
annua lly), Insurance/Legal (2 percent
a n n u a lly), Ut ilit ies/Oper a t ion a l (3
percent  annually), and the F ire Service
Con t ract  (2 percen t  annua lly). The
remain ing ca tegor ies  a re ca lcu lat ed a t  a
sta t ic ra te th rough the p lanning period.
A net  cash  flow amount  is ca lcu lat ed for
each  year, with deficits r epresented in
par ent heses.

Ca pit al Im p ro ve m e n t F u n din g

This sect ion  of the table shows the
int ended capit a l ou t lay for  each  yea r  of
planning and  the amount  of income
from ent it lements, F&E fun ding, PF Cs
and loans ant icipat ed. Th is will h elp in
iden t ifying the outst andin g ba lance to
be funded. Where the in termedia te and
long-term capit a l project s have not been
delinea ted as  to specific year  of
implementa t ion , th e capita l costs a nd
loa n  incomes have been a vera ged over
each  par t icipa t ing year .

The loan  debt  service is a lso ca lcu lat ed
for  the pr oposed h angar  const ruct ion
projects. By t ota lin g a ll figu res, the
excess or  deficit  can  be ind ica ted  and
help the Por t  to determine the
appropr ia te amount  of funding needed
in  ea ch  fiscal yea r . Although the
in termedia te th rough long-term years
average the tot a l capit a l cost s, t h is will
va r y wit h  t h e sp ecific ca pit a l

improvemen t  project  proposed for  t ha t
year .

P L AN  IMP L EMEN T A T IO N

The su ccessfu l implem en ta t ion  of the
Nor th Bend Mun icipa l Airport  Mast er
P lan  will require sound judgment  on
the pa r t  of Por t  management  with
regard to implementa t ion  of project s to
meet  fu tu re act ivit y dem ands, while
main ta in ing the exis t ing infras t ructure
and expandin g th is in frast ructu re to
support  new development .

While the projects  included  in  the
capit a l pr ogra m have been divided in to
shor t , int ermediate, an d long-term
planning per iods, the Port will need t o
consider  the scheduling of projects  in  a
flexible manner , and add  new project s
from t ime t o tim e t o sa t isfy sa fet y or
design  st anda rds , or  newly crea ted
dema nds.

As new build ings or  pavement  a re
added, the a s-built  informat ion  sh ould
be reflected on t hese drawings , and  the
revised drawings  resubmit ted  to the
FAA for  approva l.  The upda ted Par t  77
a ir space dr awings (with  upda ted zoning
ordinance) should be adopted  by the
planning depar tments in  both  the City
of Nort h  Bend and Coos County, to
ensure th at  towers or  other  h igh  objects
are not const ru cted in  t he runway
appr oaches.

S U MMAR Y

The direct ion  tha t  the Por t  has chosen
to ta ke is one t ha t optimizes th e
oppor tunit ies ava ilable to the a irpor t :
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Renova t ion  of t he exist ing t ermina l;
r emova l of old bu ildin gs; and specific
a irpor t  facilit ies im provements, both
a irside (i.e. airport  t ra ffic cont rol tower
and new pr ecision  approach capa bilit y)
and lan dside (i.e. new termina l bu ild ing
and new hangar s) a ll combine t o
r eju ven a t e t h e a ir por t . Reven u e
enhancement  is needed to suppor t  the
fu ture improvemen ts. As t he revenue
and expen se tables  indicate, t he
combina t ion  of the loss of ta x levy
income an d lost  lea se ren ts, a s bu ildin gs
are rem oved, will cur ta il cash  flow.
Given  the added bu rden  of the cost  of
improvemen ts, the Por t  will be asked to
wisely determine a  direction  tha t  both
genera tes new revenue a nd seeks
financia l ba cking in  the form of federa l
a id and  loans .  Market ing and  sound
management    will   cont r ibut e   a   grea t

dea l to th is impet us. The Airport
Business Park Master Plan  indicat es a
market ing s t ra tegy for  grea ter  revenue
product ion .

Yea r ly applica t ion  for  fin ancia l a id from
the FAA AIP  progra m should, likewise,
follow sound decis ion-making.  The FAA
has developed the Na t iona l Pr ior ity
System (NPS) tha t  eva lua tes projects
based on  a  combina t ion  of pr ior ity
ranking of pr oject s, a irpor t  type, a nd
qua lita t ive considera t ion of the a irpor t ’s
needs. The Capita l Impr ovemen t
Program is an  effor t  to a id in  th is quest .
Even with  a s much  effor t  t hat  has gon e
into developm ent  of the CIP , there will
st ill be the need for  upda t ing a nd re-
prior it izing as cir cumstances  and
requirem ents change.
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TABLE 7B
H is to ri ca l R e ve n u e s  an d  Ex pe n s e s
No rth  Be n d Mun ici pa l Airpo rt

Op e ra ti ng  Re v e n u e s 1999-00 2000-01 2001-02

In vestmen t  Earn ings $1,031 $2,500 $6,000

Ta x Levy $270,000 $270,000 $270,000

Aeronau t ica l/Fuel Fees  and FBOs $88,354 $103,003 $102,811

Aeronau t ica l/S torage/Hangar  Ren ta ls $35,790 $58,766 $58,326

FAA Weather  Cont ract $191,531 $191,350 $191,350

Non-aeronau t ica l $45,164 $54,232 $47,408

Apar tment  Ren ta ls $22,901 $38,000 $39,360

Bus iness Park  Revenue $226,249 $223,886 $229,791

To ta l Op e ra ti ng  Re v e n u e s $881,020 $941,737 $945,046

Op e ra ti ng  Ex pe n s e s 1999-00 2000-01 2001-02

Sa lar ies/Benefits $415,516 $434,994 $445,230

Insu rance/Legal Ser vices $23,551 $34,678 $55,299

Office Expenses/Misc. $25,617 $6,700 $12,550

Ut ilit ies/Oper a t iona l Expen ses $89,844 $96,600 $119,400

Fees a nd Du es $24,976 $19,400 $44,500

Main tenance $45,556 $44,000 $43,000

Cont racted Ser vices $50,225 $40,000 $50,000

Fir e Service Con t ract $176,456 $171,000 $201,075

Secur ity (Police, Equ ipm en t , et c.) $0 $0 $0

To ta l Op e ra ti ng  Ex pe n s e s $851,741 $847,372 $971,054

Net  Cash  Flow $29,279 $94,365 $(26,008)

Sour ce:  Oregon  In terna t iona l Port  of Coos Ba y



T A B L E  7 C
S h o rt  T e r m  E x p e n se s  a n d  R e v e n u e s
N o r t h  B e n d  M u n i c i p a l  A i r p o r t

O p e ra t i n g  R e v e n u e s 2 0 0 2 -0 3 2 0 0 3 -0 4 2 0 0 4 -0 5 2 0 0 5 -0 6 2 0 0 6 -0 7

In vest m en t  E a r n ings $6 ,000 $6 ,000 $6 ,000 $6 ,000 $6 ,000

Ta x Levy $270 ,000 $270 ,000 $0 $0 $0

Aerona u t i ca l /F u e l Fees  a n d
F B O s

$105 ,400 $108 ,000 $110 ,700 $113 ,500 $116 ,300

Aer on a u t ica l/S tor a ge/
H a n g a r  R en t a ls

$58 ,300 $58 ,300 $74 ,000 $74 ,000 $74 ,000

F AA W ea t h er  Con t r a ct $191 ,400 $191 ,400 $191 ,400 $191 ,400 $191 ,400

N on -a er on a u t ica l $47 ,900 $48 ,400 $48 ,900 $49 ,400 $49 ,900

Ap a r t m en t  R en t a ls $39 ,360 $39 ,360 $39 ,360 $39 ,360 $39 ,360

Bu siness  P a rk  Reven u e $232 ,100 $234 ,400 $236 ,700 $209 ,600 $206 ,200

T o ta l O p e ra t i n g
R e v e n u e s

$950 ,460 $955 ,860 $691 ,360 $667 ,560 $688 ,660

O p e ra t i n g  E x p e n s e s 2 0 0 2 -0 3 2 0 0 3 -0 4 2 0 0 4 -0 5 2 0 0 5 -0 6 2 0 0 6 -0 7

S a la r ie s/B en e fit s $454 ,100 $463 ,200 $472 ,500 $482 ,000 $491 ,600

In su ra n ce/Lega l  Services $56 ,400 $57 ,500 $58 ,700 $59 ,900 $61 ,100

O ffice E xp en ses /M is c. $12 ,550 $12 ,550 $12 ,550 $12 ,550 $12 ,550

U t ilit ies /O per a t ion a l
E xpen ses

$123 ,000 $126 ,700 $130 ,500 $134 ,400 $138 ,400

F ees  a n d D u es $44 ,500 $44 ,500 $44 ,500 $44 ,500 $44 ,500

M a in t en a n ce $43 ,000 $43 ,000 $43 ,000 $43 ,000 $43 ,000

Cont ra cted  Ser vices $50 ,000 $50 ,000 $50 ,000 $50 ,000 $50 ,000

F ir e S er vice C on t r a ct $205 ,100 $209 ,200 $213 ,400 $217 ,700 $222 ,100

Secur i ty  (P ol ice ,
E q u ip m e n t , e tc.)

$100 ,000 $100 ,000 $100 ,000 $100 ,000 $100 ,000

T o ta l O p e ra t i n g
E x p e n s e s

$1 ,088 ,650 $1 ,106 ,650 $1 ,125 ,150 $1 ,144 ,050 $1 ,163 ,250

N e t  C a s h  F low  (R e v-E x p ) ($138 ,190) ($150 ,790) ($418 ,090) ($460 ,790) ($474 ,590)

C ap it a l Im p r o v e m e n t
F u n d in g 2 0 0 2 -0 3 2 0 0 3 -0 4 2 0 0 4 -0 5 2 0 0 5 -0 6 2 0 0 6 -0 7

R ecom m en d ed  C IP  (-) ($6 ,184 ,600) ($6 ,447 ,483) ($3 ,562 ,121) ($1 ,593 ,230) ($2 ,114 ,000)

E n t i t lem en ts  (+) $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000

F a cilit ies  a n d  E qu ip m en t
P rogra m  (F &E ) (+)

$5 ,500 ,000 $2 ,000 ,000 $0 $0 $0

P F Cs (+) $113 ,000 $114 ,700 $116 ,400 $118 ,100 $119 ,900

St a te  H a n ga r  L oa n  (+) $0 $0 $250 ,000 $0 $0

D ebt  S er vi ce  (-) ($35 ,000) ($35 ,000) ($60 ,000) ($60 ,000) ($60 ,000)

E xces s or  (De ficit ) $393 ,400 ($3 ,367 ,783) ($2 ,255 ,721) ($535 ,130) ($1 ,054 ,100)

S o u r c e : C o ffm a n  A s s o c i a t e s  
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T A B L E  7 D

In t e r m e d i a te  T e r m  E x p e n se s  a n d  R e v e n u e s

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

O p e ra t i n g  R e v e n u e s 2 0 0 7 -0 8 2 0 0 8 -0 9 2 0 0 9 -1 0 2 0 1 0 -1 1 2 0 1 1 -1 2

In vest m en t  E a r n ings $6 ,000 $6 ,000 $6 ,000 $6 ,000 $6 ,000

Ta x Levy $0 $0 $0 $0 $0

Aerona u t ica l /F u el  Fees

a n d  F B O s

$119 ,200 $122 ,200 $125 ,300 $128 ,400 $131 ,600

Aer on a u t ica l/S tor a ge/

H a n g a r  R en t a ls

$74 ,100 $74 ,100 $74 ,100 $74 ,100 $166 ,700

F AA W ea t h er  Con t r a ct $191 ,400 $191 ,400 $191 ,400 $191 ,400 $191 ,400

N on -a er on a u t ica l $35 ,100 $35 ,500 $35 ,900 $36 ,300 $36 ,700

Ap a r t m en t  R en t a ls $0 $0 $0 $0 $0

Bu siness  P a rk  Reven u e $158 ,100 $159 ,700 $161 ,300 $162 ,900 $164 ,500

To ta l Op e ra ti n g R e ve n u e s $583 ,900 $588 ,900 $594 ,000 $599 ,100 $696 ,900

O p e ra t i n g  E x p e n s e s 2 0 0 7 -0 8 2 0 0 8 -0 9 2 0 0 9 -1 0 2 0 1 0 -1 1 2 0 1 1 -1 2

S a la r ie s/B en e fit s $501 ,400 $511 ,400 $521 ,600 $532 ,000 $542 ,600

In su ra n ce/Lega l  Services $62 ,300 $63 ,500 $64 ,800 $66 ,100 $67 ,400

O ffice E xp en ses /M is c. $12 ,550 $12 ,550 $12 ,550 $12 ,550 $12 ,550

U t ilit ies /O per a t ion a l

E xpen ses

$142 ,600 $146 ,900 $151 ,300 $155 ,800 $160 ,500

F ees  a n d D u es $44 ,500 $44 ,500 $44 ,500 $44 ,500 $44 ,500

M a in t en a n ce $43 ,000 $43 ,000 $43 ,000 $43 ,000 $43 ,000

Cont ra cted  Ser vices $50 ,000 $50 ,000 $50 ,000 $50 ,000 $50 ,000

F ir e S er vice C on t r a ct $226 ,500 $231 ,000 $235 ,600 $240 ,300 $245 ,100

Secur i ty  (P ol ice ,

E q u ip m e n t , e tc.)

$100 ,000 $100 ,000 $100 ,000 $100 ,000 $100 ,000

T o ta l O p e ra t i n g

E x p e n s e s

$1 ,182 ,850 $1 ,202 ,850 $1 ,223 ,350 $1 ,244 ,250 $1 ,265 ,650

N e t  C a s h  F low  (R e v-E x p ) $(598 ,950) $(613 ,950) $(629 ,350) $(645 ,150) $(568 ,750)

C ap it a l Im p r o v e m e n t

F u n d in g 2 0 0 7 -0 8 2 0 0 8 -0 9 2 0 0 9 -1 0 2 0 1 0 -1 1 2 0 1 1 -1 2

R ecom m en d ed  C IP  (-) $ (2 ,904 ,000) $(2 ,904 ,000) $(2 ,904 ,000) $(2 ,904 ,000) $(2 ,904 ,000)

E n t i t lem en ts  (+) $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000

F &E  (+) $0 $0 $0 $0 $0

P F Cs (+) $121 ,700 $123 ,500 $125 ,400 $127 ,300 $129 ,200

S ta t e H a n g a r  L oa n $0 $0 $0 $0 $800 ,000

D ebt  S er vi ce  (-) $ (60 ,000) $(60 ,000) $(60 ,000) $(60 ,000) $(140 ,000)

E xces s or  (De ficit ) $ (1 ,842 ,300) $(1 ,840 ,500) $(1 ,838 ,600) $(1 ,836 ,700) $(1 ,114 ,800)

S o u rc e :  C o ffm a n  A s so c ia te s
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T A B L E  7 E

L o n g  T e r m  E x p e n s e s  a n d  R e v e n u e s  ( P a r t  1 )

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

O p e ra t i n g  R e v e n u e s 2 0 1 2 -1 3 2 0 1 3 -1 4 2 0 1 4 -1 5 2 0 1 5 -1 6 2 0 1 6 -1 7

In vest m en t  E a r n ings $6 ,000 $6 ,000 $6 ,000 $6 ,000 $6 ,000

Ta x Levy $0 $0 $0 $0 $0

Aerona u t i ca l /F u e l Fees  a n d

F B O s

$134 ,900 $138 ,300 $141 ,800 $145 ,300 $148 ,900

Aer on a u t ica l/S tor a ge/

H a n g a r  R en t a ls

$166 ,700 $166 ,700 $166 ,700 $166 ,700 $166 ,700

F AA W ea t h er  Con t r a ct $191 ,400 $191 ,400 $191 ,400 $191 ,400 $191 ,400

N on -a er on a u t ica l $37 ,100 $37 ,500 $37 ,900 $38 ,300 $38 ,700

Ap a r t m en t  R en t a ls $0 $0 $0 $0 $0

Bu siness  P a rk  Reven u e $147 ,400 $148 ,900 $150 ,400 $151 ,900 $153 ,400

T o ta l O p e ra t i n g

R e v e n u e s

$683 ,500 $688 ,800 $694 ,200 $699 ,600 $705 ,100

O p e ra t i n g  E x p e n s e s 2 0 1 2 -1 3 2 0 1 3 -1 4 2 0 1 4 -1 5 2 0 1 5 -1 6 2 0 1 6 -1 7

S a la r ie s/B en e fit s $553 ,500 $564 ,600 $575 ,900 $587 ,400 $599 ,100

In su ra n ce/Lega l  Services $68 ,700 $70 ,100 $71 ,500 $72 ,900 $74 ,400

O ffice E xp en ses /M is c. $12 ,550 $12 ,550 $12 ,550 $12 ,550 $12 ,550

U t ilit ies /O per a t ion a l

E xpen ses

$165 ,300 $170 ,300 $175 ,400 $180 ,700 $186 ,100

F ees  a n d D u es $44 ,500 $44 ,500 $44 ,500 $44 ,500 $44 ,500

M a in t en a n ce $43 ,000 $43 ,000 $43 ,000 $43 ,000 $43 ,000

Cont ra cted  Ser vices $50 ,000 $50 ,000 $50 ,000 $50 ,000 $50 ,000

F ir e S er vice C on t r a ct $250 ,000 $255 ,000 $260 ,100 $265 ,300 $270 ,600

Secur i ty  (P ol ice ,  E qu ipm en t ,

et c.)

$100 ,000 $100 ,000 $100 ,000 $100 ,000 $100 ,000

T o ta l O p e ra t i n g  E x p e n s e s $1 ,287 ,550 $1 ,310 ,050 $1 ,332 ,950 $1 ,356 ,350 $1 ,380 ,250

N e t  C a s h  F low  (R e v-E x p ) $(604 ,050) $(621 ,250) $(638 ,750) $(656 ,750) $(675 ,150)

C ap it a l Im p r o v e m e n t

F u n d in g 2 0 1 2 -1 3 2 0 1 3 -1 4 2 0 1 4 -1 5 2 0 1 5 -1 6 2 0 1 6 -1 7

R ecom m en d ed  C IP  (-) $ (289 ,000) $(289 ,000) $(289 ,000) $(289 ,000) $(289 ,000)

E n t i t lem en ts  (+) $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000

F &E  (+) $0 $0 $0 $0 $0

P F Cs (+) $131 ,100 $133 ,100 $135 ,100 $137 ,100 $139 ,200

S ta t e H a n g a r  L oa n $0 $0 $0 $0 $0

D ebt  S er vi ce  (-) $ (140 ,000) $(140 ,000) $(140 ,000) $(140 ,000) $(140 ,000)

E xces s or  (De ficit ) $702 ,100 $704 ,100 $706 ,100 $708 ,100 $710 ,200

S o u rc e : C o ffm a n  A s so c ia te s
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T A B L E  7 F

L o n g  T e r m  E x p e n s e s  a n d  R e v e n u e s  ( P a r t  2 )

N o r t h  B e n d  M u n i c i p a l  A i r p o r t

O p e ra t i n g  R e v e n u e s 2 0 1 7 -1 8 2 0 1 8 -1 9 2 0 1 9 -2 0 2 0 2 0 -2 1 2 0 2 1 -2 2

In vest m en t  E a r n ings $6 ,000 $6 ,000 $6 ,000 $6 ,000 $6 ,000

Ta x Levy $0 $0 $0 $0 $0

Aerona utical/Fu el Fees a nd F BOs $152 ,600 $156 ,400 $160 ,300 $164 ,300 $168 ,400

Aeron aut ical /Stora ge/Hangar
Ren ta ls

$166 ,700 $166 ,700 $166 ,700 $166 ,700 $166 ,700

F AA W ea t h er  Con t r a ct $191 ,400 $191 ,400 $191 ,400 $191 ,400 $191 ,400

N on -a er on a u t ica l $39 ,100 $39 ,500 $39 ,900 $40 ,300 $40 ,700

Ap a r t m en t  R en t a ls $0 $0 $0 $0 $0

Bu siness  P a rk  Reven u e $154 ,900 $156 ,400 $158 ,000 $159 ,600 $161 ,200

T o ta l O p e ra t i n g  R e v e n u e s $710 ,700 $716 ,400 $722 ,300 $728 ,300 $734 ,400

O p e ra t i n g  E x p e n s e s 2 0 1 7 -1 8 2 0 1 8 -1 9 2 0 1 9 -2 0 2 0 2 0 -2 1 2 0 2 1 -2 2

S a la r ie s/B en e fit s $611 ,100 $623 ,300 $635 ,800 $648 ,500 $661 ,500

In su ra n ce/Lega l  Services $75 ,900 $77 ,400 $78 ,900 $80 ,500 $82 ,100

O ffice E xp en ses /M is c. $12 ,550 $12 ,550 $12 ,550 $12 ,550 $12 ,550

U ti l it ies /Op era t ion a l  Exp en ses $191 ,700 $197 ,500 $203 ,400 $209 ,500 $215 ,800

F ees  a n d D u es $44 ,500 $44 ,500 $44 ,500 $44 ,500 $44 ,500

M a in t en a n ce $43 ,000 $43 ,000 $43 ,000 $43 ,000 $43 ,000

Cont ra cted  Ser vices $50 ,000 $50 ,000 $50 ,000 $50 ,000 $50 ,000

F ir e S er vice C on t r a ct $276 ,000 $281 ,500 $287 ,100 $292 ,800 $298 ,700

S ecu r it y (P olice, E qu ip m en t ,et c.) $100 ,000 $100 ,000 $100 ,000 $100 ,000 $100 ,000

T o ta l O p e ra t i n g  E x p e n s e s $1 ,404 ,750 $1 ,429 ,750 $1 ,455 ,250 $1 ,481 ,350 $1 ,508 ,150

N et  Ca sh  F low $(694 ,050) $(713 ,350) $(732 ,950) $(753 ,050) $(773 ,750)

C ap it a l Im p r o v e m e n t

F u n d in g 2 0 1 7 -1 8 2 0 1 8 -1 9 2 0 1 9 -2 0 2 0 2 0 -2 1 2 0 2 1 -2 2

R ecom m en d ed  C IP  (-) $ (289 ,000) $(289 ,000) $(289 ,000) $(289 ,000) $(289 ,000)

E n t i t lem en ts  (+) $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000 $1 ,000 ,000

F &E  (+) $0 $0 $0 $0 $0

P F Cs (+) $141 ,300 $143 ,400 $145 ,600 $147 ,800 $150 ,000

S ta t e H a n g a r  L oa n $0 $0 $0 $0 $0

D ebt  S er vi ce  (-) $ (140 ,000) $(140 ,000) $(140 ,000) $(140 ,000) $(130 ,800)

E xces s or  (De ficit ) $712 ,300 $714 ,400 $716 ,600 $718 ,800 $730 ,200

S o u rc e : C o ffm a n  A s so c ia te s
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Chapter Eight

INTRODUCTION

The airport plans are one of the last steps
in developing a master plan. They are a
pictorial representation and
summarization of the efforts made in the
master planning process. The previous
chapters on Inventory, Forecasting,
Facility Needs Evaluation, Airport
Development Alternatives and Terminal
Development Alternatives and the
reviews provided by the Planning
Advisory Committee (PAC) supply the
basis for the existing and future airport
layouts that are shown in the airport
layout drawings. Please note that the
improvements necessary to relocate the
4/22 parallel taxiway and expand the
Runway 22 safety area were not
addressed in previous chapters. These
improvements were added after FAA
review confirmed that the new design
aircraft is a C-III as opposed to the B-III

category originally assumed. This
approach category upgrade for the
design aircraft dictated a shift of the
parallel taxiway to obtain separation and
larger safety areas for the runway.

The basemapping developed for the
previous master plan airport layout
drawings was used for this updated set
of drawings. An aerial photo of the
airport is also used as a basemap when
appropriate.

AIRPORT LAYOUT DRAWINGS

COVER SHEET

The cover sheet shows both the location
and the vicinity map for the North Bend
Municipal Airport. A sheet index to the
master plan drawings is also provided
on this sheet. 

Airport Plans
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Residential, other than mobile
  homes and transient lodgings

Mobile home parks

Transient lodgings

Schools

Hospitals and nursing homes

Churches, auditoriums, and
  concert halls

Government services

Transportation

Parking

Offices, business and professional

Wholesale and retail-building materials,
  hardware and farm equipment

Retail trade-general

Utilities

Communication

Manufacturing, general

Photographic and optical

Agriculture (except livestock)
  and forestry

Livestock farming and breeding

Mining and fishing, resource
  production and extraction

Outdoor sports arenas and
  spectator sports
Outdoor music shells,
  amphitheaters

Nature exhibits and zoos

Amusements, parks, resorts,
  and camps
Golf courses, riding stables, and
  water recreation

Y N N N N N

Y N1 N1 N1 N N

Y N1 N1 N N N

Y 25 30 N N N

Y 25 30 N N N

Y Y 25 30 N N

Y Y Y2 Y3 Y4 Y4
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Y Y 25 30 N N
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Y Y 25 30 N N

Y Y Y2 Y3 Y4 N

Y Y 25 30 N N

Y Y Y2 Y3 Y4 N

Y Y 25 30 N N

Y Y6 Y7 Y8 Y8 Y8

Y Y6 Y7 N N N

Y Y Y Y Y Y

Y Y5 Y5 N N N

Y N N N N N

Y Y N N N N

Y Y Y N N N

Y Y 25 30 N N

Below
65 65-70 70-75 75-80 80-85

Over
85

LAND USE
Yearly Day-Night Average Sound Level (DNL) in Decibels

Y N1 N1 N N N

The designations contained in this table do not constitute a Federal determination that any use of land covered by the 
program is acceptable under Federal, State, or local law. The responsibility for determining the acceptable and 
permissible land uses and the relationship between specific properties and specific noise contours rests with the local 
authorities. FAA determinations under Part 150 are not intended to substitute federally determined land uses for 
those determined to be appropriate by local authorities in response to locally determined needs and values in 
achieving noise compatible land uses.

See other side for notes and key to table.

PUBLIC USE

COMMERCIAL USE

MANUFACTURING AND 
PRODUCTION

RECREATIONAL

RESIDENTIAL

0M
P

11
-8

B
-1

0/
31

/0
1

Exhibit 8B
LAND USE COMPATIBILITY GUIDELINES

  North Bend
Municipal Airport



Exhibit 8B (Continued)
LAND USE COMPATIBILITY GUIDELINES
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  North Bend
Municipal Airport

KEY

Y (Yes) Land Use and related structures compatible without restrictions.

N (No) Land Use and related structures are not compatible and should
be prohibited.

NLR Noise Level Reduction (outdoor to indoor) to be achieved
through incorporation of noise attenuation into the design and
construction of the structure.

25, 30, 35 Land Use and related structures generally compatible; measures to
achieve NLR of 25, 30, or 35 dB must be incorporated into design
and construction of structure.

NOTES

1 Where the community determines that residential or school uses must be
allowed, measures to achieve outdoor to indoor Noise Level Reduction (NLR)of
at least 25 dB and 30 dB should be incorporated into building codes and be
considered in individual approvals. Normal residential construction can be
expected to provide a NLR of 20 dB, thus, the reduction requirements are often
stated as 5, 10, or 15 dB over standard construction and normally assume
mechanical ventilation and closed windows year round. However, the use of
NLR criteria will not eliminate outdoor noise problems.

2 Measures to achieve NLR of 25 dB must be incorporated into the design and
construction of portions of these buildings where the public is received, office
areas, noise sensitive areas, or where the normal noise level is low.

3 Measures to achieve NLR of 30 dB must be incorporated into the design and
construction of portions of these buildings where the public is received, office
areas, noise sensitive areas, or where the normal noise level is low.

4 Measures to achieve NLR of 35 dB must be incorporated into the design and
construction of portions of these buildings where the public is received, office
areas, noise sensitive areas, or where the normal noise level is low.

5 Land use compatible provided special sound reinforcement systems are
installed.

6 Residential buildings require a NLR of 25.

7 Residential buildings require a NLR of 30.

8 Residential buildings not permitted.

Source: F.A.R. Part 150, Appendix A, Table 1.
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