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of runway incursions and providing a clear runway safety area (RSA) are top FAA priorities.  As 
such, the FAA recommends that the runway safety area (RSA) that extends beyond or prior to the 
runway threshold be clear of the runway safety area of any intersection runway.   
 
On a case-by-case basis, the FAA encourages implementing facility improvements, the installment 
of equipment aids, and operating procedures to lessen the opportunity for aircraft collisions.  The 
following is an illustration of the airfield intersection, located northeast of the terminal area, in 
addition to a discussion of the major geometric and operational considerations associated with the 
intersection at the Columbia Regional Airport. 
 

Exhibit 3-1 
RUNWAY INTERSECTION (EXISTING CONDITION)  

 
 

 
 

 
3.3.4.1 Existing Runway Intersection 

• The existing intersection layout requires aircraft to taxi and hold on the crosswind Runway 
13/31 in order to depart Runway 20 – which invites an incursion situation (the FAA is actively 
attempting to resolve incursion issues) 

 
• Although the air traffic control tower provides for separation of aircraft to mitigate the potential 

for intersection incursions, when services are not provided after hours, the risk increases, 
especially during nighttime or periods of very low weather visibility. 
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• As noted by Air Traffic Control and Airport operations personnel, the existing intersection 
configuration encourages takeoffs from the point at which Taxiway ‘B’ crosses the Runway 20 
end.  This has three issues, it reduces the runway available for takeoff distance (TODA) and 
run by 500 feet, it is not the location on the runway in which arriving aircraft expect to see 
departing aircraft, and it blocks Taxiway ‘B’. 

 
• The existing intersection layout does not accommodate multiple departing and arriving traffic, 

particularly for taxiing operations associated with aircraft departing Runway 20. 
 

• For aircraft departing Runway 20, the location at which aircraft proceed from Taxiway ‘A’ to turn 
onto Runway 13/31 provides poor visibility in seeing arriving Runway 31 traffic, particularly for 
high-wing aircraft. 

 
• Lacks a clear or designated run-up area along Taxiway ‘A’. 
 
The intersection issue must be resolved and brought into compliance as part of the airport master 
plan process, with proper mitigation depicted on the Airport Layout Plan drawings, and without 
requesting a modification or deviation to FAA design standards. Also, the intersection issue is 
integral to the projects for improving airfield pavements, resolving the runway visibility zone 
encroachment, and the planned extension of Runway 2/20 to an ultimate length of 7,400 feet. 
 
3.3.5 Taxiway Analysis 

The taxiway analysis addresses specific requirements relative to the ability of the existing taxiways 
to accommodate the current and projected demand.  At a minimum, taxiways must provide efficient 
circulation, must have the proper strength, and meet recommended FAA design standards to 
safely accommodate the design aircraft. 
 
Airport runways should be supported by a system of taxiways that provides an access interface 
between the runways and the aircraft parking and hangar areas.  Taxiways are classified as either: 
 
• Parallel - these taxiways facilitate the movement of aircraft to and from the runway. 

• Exit Taxiway – these taxiways provide a means of entering and exiting the runway (does not 
include those taxiways designate as connector, parallel, or apron edge taxiway). 

• Connector - these taxiways connect the parallel taxiways with the aprons and aircraft storage 
facilities. 

• Apron Taxiway - these taxiways provide primary aircraft access in an aircraft parking apron. 

• Apron Taxilane - these taxilanes provide access to individual aircraft parking positions and/ or 
hangar areas. 

 
3.3.5.1 Taxiway Design Standards 

The airport design aircraft determines taxiway design standards and dimensional criteria.  Since 
the future design aircraft at Columbia Regional Airport is a Design Group IV aircraft, it is 
recommended that critical airfield taxiways be designed and built to the standard FAA Design 
Group IV taxiway parameters.   
 
Depending upon the demand, portions of an airfield may be designed for one aircraft type and 
other portions for a different aircraft type.  At Columbia Regional Airport all of the taxiways, with the 
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exception of Taxiway B, should meet the recommended design standards for Design Group IV.  
Taxiway B is used to exclusively serve the crosswind runway and, thus, need only meet Design 
Group II taxiway standards.  The FAA recommended design standards for taxiways and taxilanes 
are provided in Table 3-9, along with the existing taxiway standards at the Airport. 
 

Table 3-9 
TAXIWAY DESIGN STANDARDS 

 
 
 
3.3.6 Pavement Strength & Condition 

3.3.6.1 Airfield Pavement Strength 

Pavement strength is an important criterion in determining the usability of the runways.  Table 3-10 
lists the weights of more demanding aircraft currently and/or expected to use the Columbia 
Regional Airport. The general aviation business jets typically range from 12,000 to 50,000 pounds, 
with most aircraft over 20,000 pounds having a dual-wheel gear (DWG) configuration.  The air 
carrier transport aircraft range from 22,000 to 55,000 pounds, while the cargo transport aircraft 
weigh up to 280,000 pounds, and are equipped with dual-tandem wheel gear (DTW). 
 
  

Item
II IV A B C D

Centerline Separation
Runway to Taxiway 240' 400' 400' 375' 632' -
Taxiway to Taxiway 105' 215' - 257' 257'

Taxiwy Width 35' 75' 75' 35' 35' 75'
Taxiway Shoulder Width 10' 25' - - - -
Taxiway Safety Area Width 79' 171' 171' 79' 79' 171'
Taxiway Object Free Area Width 131' 259' 259' 131' - 259'
Taxilane Object Free Area Width 115' 225' - - 115' -

Source: FAA Advisory Circular 150/5300-13

TaxiwayDesign Group
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Table 3-10 
AIRCRAFT WEIGHTS 

 
 
Table 3-11 identifies recommended runway and taxiway pavement strengths at Columbia for 
each major Airport pavement component. 
 

Table 3-11 
RECOMMENDED PAVEMENT STRENGTHS 

 

 
 

Aircraft Aircraft Size
(Passengers) ARC Gear Type Maximum 

Take-Off Weight

Light/Small Business Jet 4 to 6 Passengers B-I to B-II Single-Wheel 8,000 to 20,000 lbs.
Medium Business Jet 6 to 10 Passengers B-II to C-II Dual-Wheel 20,000 to 45,000 lbs.
Large Business Jet 10 to 16 Passengers C-II to D-III Dual-Wheel 45,000 to 95,000 lbs.

Airline Turboprop 19 to 40 Passengers B-II to B-III Dual-Wheel 22,000 to 45,000 lbs.
Regional Jet 35 to 50 Passengers C-II Dual-Wheel 40,000 to 55,000 lbs.

Cargo Transport Narrow Body C-III to D-IV Dual-Wheel 125,000 to 280,000 lbs.

Note:  The gear type and configuration dictate how the aircraft weight is distributed to the pavement and determines the pavement 
response to aircraft loadings.  (swg):  single-wheel gear aircraft – each landing gear is supported by a single tire.  (dwg):  dual-wheel gear 
aircraft – each landing gear consists of a single axle with two tires per axle that equally share the weight of the aircraft and provide for 
greater weight distribution.

Pavement Area
Existing Pavement

Strength (Gear Type)

Recommended
Pavement Strength

(Gear Type)

Runway 2-20
& Parallel Taxiway System

125,000 lbs. (DWG)
215,000 lbs. (DTW)

250,000 lbs. (DTW)

Runway 13-31
& Parallel Taxiway System

24,000 lbs. (SWG) 24,000 lbs. (SWG)

Apron (Air Carrier) Unknown 150,000 lbs. (DWG)

Apron (Air Cargo) Unknown 300,000 lbs. (DTW)

Apron (FBO Transient) Unknown 60,000 lbs. (DWG)

Apron (Based Tie-Downs) Unknown 12,500 lbs. (SWG) 

Hangar Taxilane
(Piston & Turboprop Aircraft)

Unknown 12,500 lbs. (SWG) 

Hangar Taxilane
(Business Jet Aircraft)

Unknown 30,000 lbs. (DWG) 
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3.3.6.2 Airfield Pavement Condition 

Exhibit 3-2 is an illustration of the 2008 PCI and projected 2013 pavement condition index (PCI) 
mapping.    A detailed phasing plan utilizing the forecast pavement condition identified in the PCI 
Study will be evaluated in subsequent chapters. 
 

• Runways:  Based on the PCI Study, it is recommended that the crosswind runway be 
reconstructed in its entirety and that the ends of Runway 2/20 and the runway-taxiway 
intersections be reconstructed.  The remaining portions of Runway 2/20 should continue 
with preventative maintenance procedures. 

 
• Taxiways: The 2008 PCI Study also evaluated the condition of the taxiway pavements.  

Refer to Exhibit 3-2 for a diagram of pavement ratings.  Taxiway A, the full-length parallel 
taxiway to Runway 2/20, has PCI values ranging from 40 to 82.  Only a small portion which 
serves as connector to Runway 13/31 is in the higher range requiring only preventative 
maintenance.  The vast majority of Taxiway A and all connector taxiways are in need of 
immediate major rehabilitation or complete reconstruction.  Taxiway B, the full-length 
parallel taxiway for Runway 13/31, has PCI values ranging from 15 to 22, with the small 
connector taxiway to Runway 2/20 having a PCI value of 52.  The entire length of Taxiway 
B is in need of reconstruction, including connector taxiways B1 and B2.  Taxiway C, a 
shorter taxiway used to access a storage hangar, has a PCI value of 34 and is also in need 
of immediate reconstruction. 
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Exhibit 3-2 
PREFERRED RUNWAY CONFIGURATION 

 
 

2008 Pavement Condition Map 

 
 

2013 Pavement Condition Map 
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3.3.6.3 Runway Designation 

At Columbia Regional Airport the current magnetic declination is 3°’ East.  Table 3-12 shows the 
true bearing information for all runways.  The runway magnetic azimuths for Runway 2/20 and 
13/31 are currently several minutes from requiring runway marking re-designation.  With the 
Airport’s annual magnetic declination of seven minutes west per year, it is unlikely that either 
runway will require re-designations during the planning period; however, at the time either runway 
is rehabilitated the magnetic azimuth should be reevaluated to ensure that the current markings 
are appropriate. 
 

Table 3-12 
TRUE RUNWAY BEARING 

 
 
 
3.3.7 Airfield Capacity 

When determining capacity and delay, operations on the runways, taxiways, and gates at most 
airports can be considered independent of each other and may be analyzed separately.  For 
planning purposes, it is assumed that airfield components generally do not affect the capacity of 
another component.  Therefore, the capacity of the entire airfield is governed by the component 
that is most restrictive. 
 
Airfield capacity is an estimate of the number of aircraft that can be processed through the airfield 
system during a specific period of time with acceptable levels of delay.  The airfield demand 
capacity analysis prescribed for use by the FAA in Advisory Circular 150/5060-5, Airport Capacity 
and Delay, identifies the existing annual capacity, referred to as the annual service volume, and 
hourly capacity at an airport based on the current operational characteristics.  The level of delay 
that is acceptable to a particular airport may differ from the level deemed acceptable at a similar 
airport.  As a result, the level of delay can influence the estimated capacity for a given airfield.  
Other major factors that affect airfield capacity include the runway configuration, air traffic control 
operating procedures, weather conditions, and aircraft fleet mix.  For instance, required separation 
distances between aircraft are greatly increased during inclement weather.  As a result, the 
number of aircraft that can operate at an airport under instrument meteorological conditions will be 
much less than during visual meteorological conditions.  Similarly, the other factors identified would 
have an effect on overall airfield capacity. 
 
The goal of an airfield capacity analysis is to determine the airfield capacity, annual service 
volume, and the sufficiency of the runways to handle the peak hour and annual demand.  The 
values determined are then compared to the long-range forecasts to determine whether any 
shortfalls exist.  The results of the Long range capacity analysis are presented on Table 3-13.   
 
 

Runways True Bearing Magnetic Declination Runway Magnetic Azimuth

Runway 2   21o 26' 13.20" 3o East   18o 26' 13.20"
Runway 20 201o 26' 32.02" 3o East 198o 26' 32.02"
Runway 13 135o 25' 18.25" 3o East 132o 25' 18.25"
Runway 31 315o 25' 42.71" 3o East 312o 25' 42.71"

Source: National Climatic Data Center and Survey Data, FAA Aeronautical Data Support
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Table 3-13 
CAPACITY ANALYSIS 

 

 
 
The capacity analysis indicates that the forecast annual operations are well below the annual 
service volume throughout the planning horizon.  Similarly, forecast peak hour demand is well 
below the hourly capacity throughout the planning horizon.  Therefore, additional airfield capacity is 
not needed. 
 
3.3.8 Capacity Enhancements / Operational Efficiency 

The national airspace system consists of various classifications of airspace that are regulated by 
the FAA.  Airspace classification is necessary to ensure the safety of all aircraft utilizing the 
facilities during periods of inclement weather.  The current Class C Airspace is adequate for the 
existing and future operational requirements expected at Columbia Regional Airport.  Aircraft 
operating in the existing airspace have limited regimental procedures at the present time due to the 
limited volume and the airfield layout.  When the air traffic control tower is not in operation between 
the hours of 9 PM and 7 AM, Class E airspace applies and is adequate for the existing operational 
requirements.  At the time that there is significant increase in cargo activity, the adequacy of a part 
time air traffic control tower will need to be revisited. 
 
3.4 NAVIGATIONAL AND LIGHTING AIDS 

 
3.4.1 Navigational Aids 

NAVAIDs consist of equipment that helps pilots locate the Airport, provides horizontal guidance 
information for a non-precision approach, or provides horizontal and vertical guidance information 
for a precision instrument approach.  All of the existing runways at Columbia Regional Airport have 
appropriate navigational aids that are properly sited and in working condition.  It is recommended 
that the Airport pursue the establishment of lateral precision performance with vertical guidance 
(LPV) approach procedure on both ends of Runway 13/31. 
 

2007 2012 2017 2027
Hourly Demand / Capacity

Peak Hour Operations 16 17 18 20
VFR Hourly Capacity 63 63 63 63
IFR Hourly Capacity 56 56 56 56

VFR Demand / Capacity 25% 27% 28% 31%
IFR Demand / Capacity 28% 30% 32% 35%

Annual Demand / Capacity
Forecast Annual Operational Demand 29,755 31,793 33,620 37,094
Annual Operational Capacity 205,000 205,000 205,000 205,000
Annual Demand/Capacity 15% 16% 16% 18%

Source: FAA Advisory Circular 150/5060-5, Airport Capacity and Delay
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3.4.2 Visual Aids 

Visual aids are an important and necessary component of an airport’s facilities to enhance safety 
during periods of inclement weather and darkness.  These aids can provide information to pilots 
based on their horizontal and vertical position by providing data regarding the aircraft’s alignment 
and height, the location of Airport facilities, and the aircraft position on the airfield.  This system 
consists of a variety of lighting and marking aids used to guide the pilot both in the air and on the 
ground.   
 
The visual aids at the Airport are in serviceable condition and are only in need of routine 
maintenance.  However it is recommended that the visual approach indicator lights (VASI) on 
Runway 20 be replaced with precision approach path indicators (PAPI), which are the current 
standard for visual descent guidance and are already installed on Runway 2.  
 
3.4.3 Airfield Signage 

The FAA recommends that all airports install a system of runway and taxiway guidance signs in 
accordance with the standards found in FAA Advisory Circular 150/5340-18C, Standards for 
Airport Signage Systems.  Guidance signs include mandatory holding position signs for runway-
runway and runway-taxiway intersections, instrument landing system (ILS) critical areas, and 
runway approach areas.  Additional taxiway guidance signs include runway and taxiway location, 
runway exit, taxiway direction, inbound/outbound destination, and informational signage.  Signage 
at Columbia Regional Airport is in good condition.   
 
 
3.5 PASSENGER TERMINAL FACILITIES  

Passenger terminal facilities at Columbia Regional Airport include the terminal building, main 
aircraft gate positions, commercial service apron and terminal curbfront.  These areas are 
specifically designed to serve passengers utilizing commercial airline service at the Airport.  This 
section evaluates the ability, or deficiencies, of the existing facility to generally accommodate the 
forecast airline operations and passengers.  This section is not intended to provide a detailed 
program guide for terminal development.   
 
3.5.1 Terminal Building 

The function of the terminal building is to allow passengers to transition through the terminal in a 
timely and secure manner, while allowing the airline(s) to operate efficiently and cost effectively.  
The measure of this performance can be gauged as described by level of service thresholds, as 
defined below: 
 

• LOS ‘A’ (Excellent):Optimized flow condition, superior personal comfort, and no delays. 
 

• LOS  ‘B’ (High):  Stable flow, very few delays and high levels of personal comfort. 
  

• LOS ‘C’ (Good): Conditions of stable flow, acceptable delays and good levels of comfort. 
  

• LOS ‘D’ (Adequate): Conditions of stable flow, acceptable delays for short periods of time 
and adequate levels of comfort. 
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• LOS ‘E’ (Inadequate):  Conditions of unstable flow, unacceptable delays and inadequate 
levels of comfort. 

  
• LOS ‘F’ (Unacceptable):  Conditions of cross flows, system breakdowns and unacceptable 

delays; an unacceptable level of comfort. 
 
Based on the current air carrier profile, the existing 17,000 square foot terminal building provides a 
good to fair level of service (LOS C to D) with conditions of stable flow.  There may be acceptable 
delays for short periods of time during peak periods of the year, but these will be the exception 
rather than the norm.  The space allocation requirements of the terminal building are primarily 
determined from annual enplanements, aircraft seating utilization (load factors), peak-hour/minute 
passengers.  The terminal facility requirements are developed to accommodate the peak hour of 
the average day of the peak month.   While it is possible to build a terminal in which no delays are 
ever encountered, this is usually not cost effective and is not recommended.   
Table 3-14 presents the terminal building functional areas and associated facilities and space 
quantities.  This table also presents the facility requirements for each of these facilities and are 
areas based on the 5, 10, and 20 year forecast periods.  Some individual functional areas exceed 
the 2007 minimum requirements.  These include the check-in counter area, airline office and 
operational areas, as well the baggage claim area.  There are areas in the terminal that are smaller 
than the minimum 2007 calculations, with the largest deficiencies in baggage handling area, 
security, offices space, rental car facilities, and public waiting areas.  Detailed summaries of all of 
the terminal area facility requirement evaluations can be found in Appendix G.   
 
This analysis indicates that the terminal building is of sufficient size to adequately accommodate 
the peak period passengers under the Base Case passenger forecast (approximately 34 
enplanements in the peak hour).  The existing terminal building is of sufficient size to 
accommodate the peak period passengers under the Enhanced passenger case forecast scenario 
(up to 44 peak hour enplanements and 30 peak 20 minute enplanements), however, certain areas 
of the building would perform at a low service level.   The passenger volumes associated with the 
Greatly Enhanced Air Service Scenario (eight daily flights by two carriers) would exceed the 
buildings functional capabilities in nearly all areas.   
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Table 3-14 
SUMMARY OF PROJECTIONS OF TERMINAL FACILITY REQUIREMENTS 

 
  Projections
Terminal Functional Areas Existing 2007 2012 2017 2027
Airline  
Number of check-in counters 8 2 2  2 2 
Number of check-in kiosks  0 0 0  0 0 
Check-in counter and kiosk length in lineal feet 54 14 14  14 14 
Number of departure lounges or holdrooms 1 1 1  1 1 
Number of baggage claim devices 1 1 1  1 1 
Lineal feet of baggage claim frontage 45 15 15  15 15 

Total square foot area of check-in counters and kiosks 590 150 150  150 150 
Square foot area of check-in queue 220 110 110  110 110 
Airline office square foot area   590 300 300  300 300 
Airline operational square foot area 1,100 700 700  700 700 
Baggage make-up square foot area 450 700 700  700 700 
Total square foot area of departure lounges or holdrooms 1,230 1,200 1,200  1,200 1,200 
Inbound baggage input square foot area 220 1,600 1,600  1,600 1,600 
Total square foot area of baggage claim devices  170 60 60  60 60 
Baggage claim retrieval square foot area 620 160 160  160 160 
Square feet of baggage service offices 0 0 0  0 0 

Subtotal Square Feet of Airline Functional Areas 5,190 4,980 4,980  4,980 4,980 
Security 
  Number of security screening check point position(s) 1 1 1  1 1 
  Number of ETD machines  1 1 1  1 1 
  Total square foot area of security screening check point station(s)  490 500 500  500 500 
  Square foot area of security screening check point queue 200 200 200  200 200 
  Total square foot area of post security screening check point 150 200 200  200 200 
  Square foot area of checked baggage ETD screening  120 120 120  120 120 
  Total square foot area of deplaneing corridor 0 0 0  0 0 
  TSA offices and support space in square feet 140 500 500  500 500 

Subtotal Square Feet of Security 1,100 1,520 1,520  1,520 1,520 
Terminal Concessions in Square Feet 
  Restaurant  780 500 500  500 600 
  Bar  0 0 0  0 0 
  Restaurant and bar support areas 830 130 130  130 150 
  News, gifts and sundries 0 30 40  40 40 
  Rental car counters and offices 350 500 500  500 500 
  Rental car queue 100 100 100  100 100 
  Other concessions 80 80 80  90 100 

Subtotal in Square Feet of Terminal Concessions 2,140 1,340 1,350  1,360 1,490 
Public Areas in Square Feet 
  Non-secure public restrooms 580 500 500  500 500 
  Secure public restrooms 0 500 500  500 500 
  Administrative offices   550 400 400  500 500 
  Waiting and seating 470 600 600  600 600 
  Public circulation including lobby and entrance 3,190 3,200 3,300  3,300 3,300 

Subtotal Public Areas in Square Feet 4,790 5,200 5,300  5,400 5,400 
Non-Public Areas in Square Feet 
  Airport Operations 2,395 2,395 2,395  2,395 2,395 
  Unassigned or unknown spaces 0 0 0  0 0 
  Maintenance, storage and janitorial 110 50 50  60 60 
  Circulation 0 0 0  0 0 
  Mechanical  400 400 400  400 400 
  Building structure 850 800 800  800 800 

Subtotal Non-Public Areas in Square Feet 3,755 3,645 3,645  3,655 3,655 
TOTAL BUILDING AREA 16,970 16,690 16,800  16,920 17,050 
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3.5.2 Air Carrier Apron/Gate Position  

The Airport has been served by similar-sized turboprop aircraft in recent years, and currently uses 
a single gate for passenger processing.    All air carrier aircraft have the passenger door located on 
the left-hand side of the aircraft, and are marshaled to park with the left side of the aircraft facing 
the departure and arrival doorways.  Small to medium regional aircraft don’t involve loading bridges 
but commonly have a shelter for passenger egress to-and-from the air carrier building, which 
sometimes abuts against the exterior of the aircraft cabin.  Commuter turboprop and regional jets 
typically power in and out of their ramp parking position.  Parking position generally increases with 
the size of the aircraft as a function of the aircraft’s wingspan and turning radius.  On average, the 
turboprop aircraft needs about 15,000 to 20,000 square feet of apron to execute an entry/exit 
parking procedure, while as regional jet or narrow-body transport requires 25,000 to 40,000 square 
feet.  
 
The existing air carrier apron is about 60,000 square yards, and is a sufficient size for the Mesaba 
Saab 340 turboprop.  Because of the spaced-out arrival and departure times, it is rare to have two 
air carrier aircraft occupy the ramp at the same time.  Similarly, there continues to be adequate 
gate parking space under the ‘Enhanced Air Service Scenario’ (four daily flights by one carrier) and 
the ‘Greatly Enhanced Air Service Scenario’ (eight daily flights by two carriers).   However, the gate 
frontage isn’t conducive for simultaneously boarding two side-by-side aircraft, without interfering 
with the ARFF access.   
 
Below are apron observations, remarks and facility recommendations: 
 

• Mark a dedicated air carrier boundary on the ramp as a security measure for containing 
airline aircraft and ground support equipment (avoid placing the restricted area at gate 
locations and blocking the ARFF access and visibility) 

• Expand apron depth to accommodate the push back of larger jet transport aircraft 
• There are occasions when the Mesaba turboprop remains over night   
• On-demand charter transport aircraft occasionally occupy the air carrier ramp 
 

3.5.3 Airline Vehicle Parking Lot 

Table 3-15 shows the existing and future parking demands for passenger and non-passenger 
users (staff, employees, patron, visitors, etc.).  In order to determine the future parking 
requirements a ratio of parking spaces per enplanements has been utilized.  The industry norm for 
medium to small hub airports is a ratio of 3.5 to 4.0 spaces per 1,000 enplanements.  Additionally, 
as the parking lot approaches capacity, there is a maximum utilization, which is intended to avoid 
excessive circulation of vehicles in search of parking.  Based on the passenger forecast and non-
passenger usage, the existing parking lot capacity of 275 spaces is not capable of accommodating 
busy-day periods.   
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Table 3-15 

VEHICLE PARKING SPACES 
  2007 2012 2017 2027 

Annual Enplanements 11,521 12,004 12,511 13,604 

Total Parking Demand    236    279    302    334 
Passenger Parking 161 189 197 214 
Non-Passenger Parking  75  90 105 120 

Available Parking (Lots 1,2,3) 275 275 275 275 

Sufficient (+) | Deficient (-)  39 -  4 - 27 - 59 

Note:  Non-Passenger parking for employees, patron, other visitors. 
 
3.5.4 Terminal Building Curbfront 

The terminal curbfront is configured as a two lane, single level roadway with lane widths of 
approximately 16 feet.  The inner lane is used for parking and passenger loading and unloading, 
while the outer lane is used as through lane.  In addition to the effective curbfront length of 
approximately 425 feet, there are three eight foot pedestrian walkways.  A summary of the terminal 
curbfront capacity is provided in Table 3-16.   
 

Table 3-16 
TERMINAL CURBFRONT CAPACITY 

 
Vehicle demand for curbfront space tends to surge within an hour, creating peaking that coincides 
with a typical pre-departure passenger arrival distribution for a flight.  However, the surges are 
limited in time and abate quickly.  In addition, security procedures limiting the permitted dwell time 
of curb vehicles has a positive effect on curbfront operations.  Based on the available terminal 
curbfront capacity, the terminal curbfront demand capacity is shown in Table 3-16.   

 
As a result of the surge characteristics, the peak 20-minute relationship is the more important 
indicator of requirements than the peak hour relationship and a better basis for the definition of 
facility requirements.  The enplaning curb presently operates at 4.0 percent of capacity and is not 
forecast to exceed this during the planning horizon.  Therefore, the enplaning and deplaning 
curbfronts are and will remain adequate. 
 
  

Capacity Peak 20 Minute
Enplaning 10 10
Deplaning 10 10

Total 20 20

Capacity (Vehicles)
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3.6 GENERAL AVIATION 

General aviation aircraft facility requirements at an airport consist of fixed base operator services, 
hangar storage, and apron space.  Future facility requirements require an analysis of the existing 
and future general aviation operations, based aircraft levels, and the capacity and condition of 
existing facilities. 
 
3.6.1 Fixed Base Operator (FBO) 

The Airport has a single FBO.  The current provision of services to general aviation is considered 
sufficient to meet existing and forecast demand.  Expansion of the buildings and aprons associated 
with the FBO will need to be considered as general aviation demand increases throughout the 
planning horizon.  
 
3.6.2 Hangars 

The amount of general aviation hangar space required at an airport is often a function of the local 
weather conditions, aircraft type, airport security, and user preference.  Airports that experience 
moderate weather conditions generally store less than 20 percent of the based aircraft in hangars.  
Airports that experience extreme weather conditions, such as severe winter temperatures and 
precipitation, generally store greater than 80 percent of the based aircraft in hangars.  The smaller 
single-engine aircraft and light multi-engine aircraft are generally stored in T-hangar units.   
 
The following is siting criteria used for future hangar development: 
 
• Hangar must be constructed beyond the runway obstacle free zone (OFZ) and the 

taxiway & taxilane object free area (TOFA).  Hangars should be located beyond FAR 
Part 77 imaginary surfaces, however, proposed hangars (structures) within FAR Part 
77 surfaces require an FAA/MoDOT airspace determination prior to construction.  
Hangars also must be constructed beyond NAVAID critical areas. 

 
• Hangars should be developed in a linear, modular manner.  Future hangars should be 

centralized for auto access, and located along the existing flight line to minimize costs 
associated with paved areas, along with drainage, utilities, and auto parking expansion 
costs. 

 
• Hangars, to the extent possible, should be segregated based on the hangar type and 

function (small vs. large aircraft, commercial vs. non-commercial). 
 
• Hangar development should allow adequate drainage with minimal slope differential, 

especially in front of hangar doors. 
 
It is important to note that the conventional hangars at Columbia Regional Airport are large 
corporate hangars.  Based on current storage practices at the Airport, calculations of future 
required conventional hangars are based on the assumption that six single engine or multi engine, 
four rotorcraft, or two jet aircraft could fit in each conventional hangar.  Given this ratio, there is a 
short-term need for additional conventional hangars. 
It is important to note that the conventional hangars at Columbia Regional Airport are large 
corporate hangars.   
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Table 3-17 shows the forecast facility requirements for general aviation hangars throughout the 
planning period.  All based hangared aircraft at Columbia Regional Airport are stored in 
conventional hangars.  At the present time there are no T-hangars at the Airport.  Analysis 
conducted to determine the number and type of hangar facilities required assumed that the existing 
ratio of aircraft in hangars would remain consistent throughout the planning period and that based 
aircraft covered storage will continue to consist exclusively of conventional hangars.  It is important 
to note that the conventional hangars at Columbia Regional Airport are large corporate hangars.   
 

Table 3-17 
GENERAL AVIATION HANGAR REQUIREMENTS 

 

 
 
 
 
3.6.3 General Aviation Apron 

It is important to note that the conventional hangars at Columbia Regional Airport are large 
corporate hangars.   
 
It is important to note that the conventional hangars at Columbia Regional Airport are large 
corporate hangars.   
 
Table 3-17 shows the forecast facility requirements for aircraft apron throughout the planning 
period.  Existing apron facilities at Columbia Regional Airport consist of various areas for parking, 
aircraft tie-down, circulation, and general aircraft movement to and from parking and storage 
hangars.  Demand for general aviation apron space is driven by itinerant aircraft and based aircraft 
not needing hangar storage.  Determination of future general aviation apron requirements 
necessitates an assessment of the general aviation aircraft fleet mix, daily aircraft parking demand, 
and space planning considerations.  Apron sizing for tie-down positions varies according to the 
aircraft size and also includes space for circulation. 
 
Based aircraft are not typically stored on the apron at Columbia Regional Airport.  For planning 
purposes it is assumed that based aircraft will continue to be stored exclusively in hangars.  
Analysis conducted to determine parking requirements for itinerant aircraft calculated daily parking 
demand by spreading the annual demand evenly throughout the year.  The analysis assumed a 
maximum of 50 percent of the total daily itinerant aircraft would be on the apron at any given time 
and that overnight storage on the apron would be limited to small single-engine and multi-engine 
aircraft.  Itinerant jets are typically stored in existing hangars on a space available basis.   
 
Accepted planning standards of 400 square yards per single engine aircraft, 600 square yards per 
multi engine, and 800 square yards per jet aircraft were used in determining the future demand for 

Based Aircraft Hangars Based Aircraft Hangars Based Aircraft Hangars Based Aircraft Hangars
Single Engine 21 4 21 4 21 4 21 4
Multi Engine 15 3 16 3 17 3 22 4
Jet 10 5 13 7 17 9 25 13
Helicopter 1 0 1 0 1 0 1 0

subtotal 47 12 51 14 56 16 69 21
Available Hangars 8 8 8 8
Additional Hangars Needed 4 6 8 13

Note: Hangar usage assumes six S/M, four R, or two J aircraft per hangar.
         S: Single Engine, M: Multi Engine, J: Jet, R: Rotor

2012 2017 20272007
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general aviation apron.  Based on the existing availability of apron, there is no need for additional 
general aviation apron throughout the planning horizon. 
 
 

Table 3-18 
GENERAL AVIATION APRON REQUIREMENTS 

 

 
 
 
3.7 AVIATION SUPPORT FACILITIES 

Support facilities at an airport encompass a broad set of functions that exist to ensure the smooth 
and efficient operation of an airport’s primary role and mission.  Support facilities at Columbia 
Regional Airport include: 
 
• Rental cars 
• Vehicle Parking 
• Aircraft rescue and fire fighting 
• Airport maintenance and snow removal equipment storage  
• Cargo facilities  
• Airport fuels 
• Air traffic control tower 
• Utilities 
• Fencing 
 
3.7.1 Rental Cars Ready-Return Parking Spaces 

Rental car requirements at the Airport consist of:   
 

• In-terminal rental counter and office space 
• Ready/return lot,  
• Vehicle wash rack,  
• Storage and service facility (often combined with the wash rack).   

 
At Columbia, the rental car companies (Hertz and Enterprise) occupy two adjacent counter areas 
in the passenger terminal building. These two rental car companies occupy a common 54-space lot 
immediately south of the passenger terminal building.  The Airport Staff reports that additional 
ready-return parking spaces are needed in the near future.   
 
Table 3-19 provides the projected rental car parking demand for the baseline forecast of annual 
deplanements, assuming an average day of the peak month.  Additional rental ready-return lot 
spaces are needed in order to provide spaces during periods of busy-days, such as holidays and 
large charter flight events.   The rental car demand fluctuates based upon passenger demand and 

SEP MEP Jet Total SEP MEP Jet Total SEP MEP Jet Total SEP MEP Jet Total
Total Itinerant Aircraft 8 5 4 17 7 6 5 18 7 6 6 19 6 7 8 21

Itinerant Aircraft Tie-Down
Square Yards Needed 3,100 3,300 2,900 9,300 3,000 3,400 3,700 10,100 2,900 3,500 4,700 11,100 2,600 4,100 6,100 12,800
Square Yards Available 31,784 31,784 31,784 31,784

Additional Needed 0 0 0 0

2007 2012 2017 2027
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time of year.  At non-hub and small hub airports, about 20% to 30%  of all enplanements use rental 
cars.  An allowance of at least 10 parking stalls for each rental car agency having a counter in the 
terminal building is recommended.  However, typically 10% to 20% more parking spaces are 
needed for non-passenger patron within the community.  In addition, non-hub airports typically 
provide an on-airport area for rental car overflow parking (10% to 30% of the cars provided in the 
ready-rental lot). The rental-return lot requires a single entry and exit to the main airport entrance 
road.   The size of the rental car maintenance/wash rack is dependent upon specific car rental 
company requirements. 
 

Table 3-19 
RENTAL CAR LOT – READY-RETURN PARKING SPACES 

  2007 2012 2017 2027 
Annual Passenger Deplanements 

Average Day Deplanements  98 102 107 116 
Peak Hour Enplanements  34  34  34  34 

Average-Day Rental Car 
Demand - Airport Passengers  25  31  33  35 
Demand - Off Airport  12  12  12  12 
Reserve – Overflow  10  10  10  10 
Available Spaces  54  54  54  54 

Sufficient (+) | Deficient (-)   7   1 -  1 -  3 

  
 
The addition of a third rental car company tenant at the Airport would involve constraints for the 
terminal building and auto parking lot.  In the terminal building, there is no more side-by-side 
counter space within the high visibility of the main lobby.  Also, there would be inadequate space 
for a third rental car company in the existing ready-return lot. 
 
3.7.2 Aircraft Rescue and Fire Fighting (ARFF) Facility 

Airports that serve scheduled and unscheduled air carrier flights are required to provide aircraft 
rescue and fire firefighting (ARFF) facilities and equipment.   As shown in Table 3-20, ARFF 
equipment requirements for FAR Part 139 airport are determined by index ranking (A, B, C, D or 
E).  As published by the FAA, the Columbia Regional Airport is FAR Part 139 Class I, with an 
ARFF Index B, and Index C capable with 48 hours prior notice.   
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Table 3-20 

FAR PART 139 INDEX DETERMINATIONS 

Airport Aircraft  
Length (Feet) 

Number of Scheduled Daily Agent and Water 
Index Vehicles Departures Foam Requirements 

A Less Than 90’ 1 1 or more 500 Pounds of DC/HALON 1211 or  
450 Pounds of DC and 100 Gallons of Water 

B 90’ to126’ 
1 5 or more Index A equipment and 1,500 Gallons of Water 
2 Less than 5 Index A equipment and 1,500 Gallons of Water 

C 126’ to 159’ 2 
5 or more Index A and 3,000 Gallons of Water 

Less than 5 Index A and 3,000 Gallons of Water 

D 159’ to 200’ 3 
5 or more Index A and 4,000 Gallons of Water 

Less than 5 Index A and 4,000 Gallons of Water 

E 200’ and Greater 3 5 or more Index A and 6,000 Gallons of Water 

Source: FAR Part 139.315 – Aircraft Rescue and Firefighting: Index Determination 
 
 
The existing ARFF building is attached to the north side of the passenger terminal building, and is 
in fair to poor condition.  The ARFF currently houses two bays for fire rescue vehicles, the Airport’s 
security and communications operations area, and other amenities.   
 
The existing ARFF Index B is sufficient with the types and frequency of aircraft using the Airport.  
However, in the event a large transport aircraft, such as the MD-80 or B-757 operates at Columbia, 
the requirements would need to accommodate Index C.   
 
Exhibit 3-3 shows the two Columbia ARFF vehicles exiting the existing ARFF building with minimal 
lateral clearance.  In addition, the existing ARFF building has several structural issues, line-of-sight 
limitations, and a shortage of internal space to accommodate personnel, equipment and supplies.  
Therefore, it is recommended the ARFF building be expanded to add a third and fourth vehicle bay 
or a new facility be constructed to accommodate the new generation of ARFF equipment.  Based 
on FAA guidance and similar airport experience, the new ARFF building would need to be 4,500 to 
5,000 square feet to accommodate Index B, and approximately 6,500 to 8,000 square feet to for 
Index C.   
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Exhibit 3-3 
ARFF FACILITY SIZE DEFICIENCY 

 
 

 
 

 
 
3.7.3 Airport Maintenance and SRE Storage 

The demand for airport maintenance facilities is directly related to the amount of pavement, lighting 
equipment, terminal building size, and overall grounds-maintenance that is required by the Airport.  
It can be assumed that as the airfield and/or facilities increase in size, the existing maintenance 
facility may require expansion or relocation.  The maintenance office building is approximately 
1,200 square feet.  Currently Columbia Regional Airport is experiencing a shortage of maintenance 
office space.  It is recommended that the Airport add maintenance office space or provide 
additional offices space at an alternative location.  The storage facilities should be inspected 
regularly to ensure that the equipment is adequately housed and that a shortage of space does not 
occur as the airfield expands.   
 
3.7.4 Cargo Facilities 

Recently air cargo operations by the primary cargo provider at Columbia Regional Airport have 
stopped.  However, the forecast prepared in the previous chapter provides for the re-establishment 
of a primary cargo carrier.  Assuming that the new carrier will continue to utilize the existing storage 
and sort facility that DHL is using, no additional cargo facilities are needed at this time or 
anticipated throughout the master planning horizon. 
 
3.7.5 Air Traffic Control Tower 

Interviews with air traffic control tower (ATCT) personnel indicated that the existing control tower is 
adequate in size and is adequate for their needs. 
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3.7.6 Aircraft Fuel Storage 

Analysis for future fuel storage requirements not only requires analysis of future operational 
demand but also requires analysis of how fuel is delivered to the Airport.  Airport records indicate 
an average of 14 gallons of 100LL per piston operation and 46 gallons of Jet A per turbine 
operation.  These ratios were applied to forecast peak month average day operations at the Airport 
and future fuel requirements were determined, as shown in Table 3-21.    
 
Typical planning guidelines for fuel storage units recommend a two to seven day storage capacity.  
It is recommended that the fuel storage capacity for Columbia Regional Airport provide enough 
storage for three to five days of peak month average day operations.  Given a five-day storage 
capacity at the current fuel flowage volumes, no additional storage capacity for 100LL and 2,540 
gallons of Jet A are required.  While the Jet A facility requirements indicate a need for additional 
storage capacity it is important to carefully monitor both cargo and commercial service operations 
in the future to determine if the additional capacity is needed at a faster or slower rate.  
Additionally, it may be possible to increase to a two day delivery cycle during peak times to avoid 
investing in additional storage capacity.   
 

Table 3-21 
FUEL REQUIREMENTS 

 
 
3.7.7 Fencing 

Airport perimeter fencing is instrumental to overall airport security and wildlife control.  It aids in 
meeting the security requirements of Transportation Security Administration (TSA, 49 CFR 1542), 
complies with Title 14 Part 139 of the Code of Federal Aviation Regulations, Certification and 
Operations; Land Airports Service Certain Air Carriers, and assists in keeping people and wildlife 
outside the operations area on an airport.  The airfield at Columbia Regional Airport is currently not 
entirely enclosed with perimeter fencing.  It is recommended that the Airport complete the 
perimeter fencing so the entire Airport is encompassed with 8 to 10 foot chain link fencing. 
 
3.7.8 Utilities 

Utilities provided at the airport include water, electric, and phone.  It is recommended that the City 
pursue the establishment of sanitary sewer and gas service. 
 

2007 2012 2017 2027
Peak Month Average Day Operations 105 112 118 130

100 LL
Peak Month Average Day Operations 24 26 28 33
5 Day Fuel Need (Gallons) 1,680 1,820 1,960 2,310
Available Storage 20,000 20,000 20,000 20,000
Additional Storage Needed 0 0 0 0

Jet A
Peak Month Average Day Operations 81 86 90 98
5 Day Fuel Need (Gallons) 18,630 19,780 20,700 22,540
Available Storage 20,000 20,000 20,000 20,000
Additional Storage Needed 0 0 700 2,540
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3.8 AIRPORT VEHICLE ACCESS 

Airport access systems consist of connecting roadways that enable arriving and departing airport 
users to enter and exit the airport landside facilities and parking facilities.  Surface access is 
comprised of both off and on airport access. 
 
3.8.1 Off Airport Access 

Facility requirements for off airport access involves a determination of capacity levels associated 
with the major interstates, highways, and auxiliary roadways provided in the vicinity of the Airport.  
State Highway 63, a four lane divided highway, is the primary off airport highway serving Columbia 
Regional Airport.  While the Highway has acceptable levels of service, it is recommended that a 
traffic light be provided at the intersection that provides access to the Airport.  Cross traffic and 
traffic turning on and off of Highway H are currently subject of high speed traffic in a low visibility 
area, increasing the accident risk. 
 
3.8.2 On Airport Access  

On airport access roadways are subdivided into two categories: public and restricted access 
roadways.  Public roads are, as the name indicates, roadways that are available for public use and 
provide access to general aviation, cargo, and commercial service facilities.  The public on airport 
access roads are currently adequate to serve the demand.  As new development areas are 
identified, such as the establishment of an airpark, it may be necessary to expand or improve the 
access roads. 
 
Restricted access roadways are located on airport property and generally provide access to on-
airport facilities, such as navigational aids, perimeter fencing, and aprons that cannot be accessed 
by the general public.  The Airport does not currently have a completed service road around the 
perimeter of the Airport.  It is recommended that a full perimeter road be established to serve 
security and maintenance needs. 
 
 




