4.0 FACILITY REQUIREMENTS
Chapter 3, Aviation Activity Forecasts, projected the type and frequency of aircraft that will utilize
Yampa Valley Regional Airport (HDN) over the next 20 years. The objective of the Facility
Requirements chapter is to evaluate and quantify the facilities needed to meet the forecasted demand
at HDN. The facility needs will be quantified, recommendations developed, and required
improvements will be identified to accommodate the projected demand on airside and landside
facilities. These facility needs examines FAA design criteria; airfield requirements; airfield markings,
lighting, and signage; navigational aids; instrument approach procedures; obstructions and airspace
requirements; airspace class and air traffic control; terminal requirements; general aviation
requirements; landside requirements; airport equipment; fuel storage requirements; deicing facilities;
utilities; and regulatory requirements. In Chapter 5, Alternatives Analysis, alternatives to key facility
requirements will be evaluated to determine the best strategy to meet the needs of airport users and
the community.

4.1 REGIONAL AIRPORT SYSTEM ROLE
In 2011 the Colorado Department of Transportation (CDOT) Aeronautics Division published the
Colorado Aviation System Plan (Plan). The Plan evaluated and measured the performance of the
Colorado system of publicly-owned airports and assigned each airport to one of three functional
categories: Major, Intermediate, or Minor. The Plan currently has HDN classified as a Major
Commercial Service airport. CDOT evaluated the Airport’s current facilities against the Plan’s
objectives and identified facilities and services that need improvements. It was found that HDN
meets the airport specific objectives identified in the 2011 System Plan 1.

4.2 FAA SAFETY AND SEPARATION DESIGN CRITERIA
As identified in Chapter 2, Inventory, and Chapter 3, Aviation Activity Forecasts, to accommodate the
critical aircraft (Boeing 757-200), Runway 10/28 has a Runway Design Code (RDC) 2 of C-IV with
approach visibility minimums not lower than one mile. The RDC is a classification given to aircraft
based on the maximum approach speed and wingspan of the aircraft. This classification applies
design criteria appropriate to operational and physical characteristics of the aircraft types operating
at an airport.
RDC standards for the airfield and the forecasted demand discussed in Chapter 3 will be used
throughout this chapter to evaluate the anticipated demand on HDN facilities. A summary of the
requirements and recommendations can be found at the end of this chapter. Runway and taxiway
2011 Colorado Aviation System Plan Technical Report, Colorado Department of Transportation, Division of
Aeronautics. http://www.coloradodot.info/programs/aeronautics/colorado-airport-system/2011SP_TechReport/view
2 The Runway Design Code was formerly known as the Airport Reference Code (ARC), which was revised in FAA AC
150/5300-13A, Airport Design.
1
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dimensional standards must meet or exceed the specified widths and clearances specific to the
critical aircraft to ensure safe operation for landing, take-off, and taxi. Table 4-1 lists RDC C-IV
design standards in comparison to the existing Runway 10/28.

Criteria
Runway Safety Area
Width
Length Beyond RW End
Runway Object Free Area
Width
Length Beyond RW End
Runway Object Free Zone
Width
Length Beyond RW End
Precision Object Free Zone
Width
Length
Runway CL to Parallel TW CL
Taxiway A
Runway CL to Aircraft Parking

TABLE 4-1 – RDC C-IV DESIGN STANDARDS
RDC C-IV
RDC C-IV
Existing
Visibility
Visibility
RWY 10 RWY 28
> 1 Mile
> ¾ Mile

RDC C-IV
Visibility
< ¾ Mile

500 feet
500 feet
1,000 feet 1,000 feet

500 feet
1,000 feet

500 feet
1,000 feet

500 feet
1,000 feet

800 feet
800 feet
1,000 feet 1,000 feet

800 feet
1,000 feet

800 feet
1,000 feet

800 feet
1,000 feet

400 feet
200 feet

400 feet
200 feet

400 feet
200 feet

N/A
N/A

200 feet
800 feet

400 feet
500 feet

400 feet
500 feet

400 feet
200 feet

400 feet
200 feet

N/A
N/A

N/A
N/A

400 feet
526 feet

400 feet
500 feet

Source: AC 150/5300-13A, Airport Design; Table: Jviation, Inc.

4.2.1

Runway Safety Area (RSA)

The Runway Safety Area (RSA) is a defined surface surrounding the runway that is specifically
prepared and suitable for reducing the risk of damage to airplanes in the event of an undershoot,
overshoot, or excursion from the paved surface. RSAs are also required to be free of non-frangible
objects except when fixed by function 3. As shown in Table 4-1, HDN’s RSAs are currently
compliant with FAA design standards.

HDN meets all RSA requirements for RDC C-IV.
4.2.2

Runway Object Free Area (OFA)

An Object Free Area (OFA) is a space on the ground, centered on a runway, taxiway, or taxilane
centerline, that enhances the safety of aircraft operations by clearing the area of aboveground
objects. Some objects are acceptable in the OFA, including objects that need to be located within
the OFA for air navigation or aircraft ground maneuvering purposes. These objects must be
frangible or less than three inches tall. It is important to note that like the RSA, AC 150/5300-13A
indicates that the Runway Object Free Area (ROFA) must extend behind the start of the takeoff and
approach end of the runway. That portion of the runway, behind the start of the takeoff, is

3

FAA AC 150/5300-13A, Airport Design.
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unavailable for takeoff distance, takeoff run, and accelerate-stop distance. As shown previously in
Table 4-1, HDN’s ROFAs meet current design standards.

All runway OFA requirements are met.
4.2.3

Runway Obstacle Free Zone (OFZ)

The Obstacle Free Zone (OFZ) is a volume of airspace intended to protect aircraft in the early and
final stages of flight. It must remain clear of object penetrations, except for frangible Navigational
Aids (NAVAIDs) located in the OFZ because of their function. For runways serving aircraft with
Maximum Takeoff Weight (MTOWs) greater than 12,500 pounds, the OFZ is 400 feet wide and
extends 200 feet beyond the end of the runway. Runway 10/28 is designed to accommodate aircraft
weighing more than 12,500 pounds.

All OFZ requirements are met.
4.2.4

Runway Protection Zone (RPZ)

The Runway Protection Zone (RPZ) is an area beyond each runway end designed to enhance the
protection of people and property on the ground. In order to ensure that the RPZs are kept clear of
incompatible uses, the land included in the RPZ should be owned by the Airport or protected via an
avigation easement. This gives the Airport the right to control the presence and height of objects as
well as the use of the land within the RPZ. At HDN, approximately 46 acres in the Runway 10 RPZ
are not owned by the Airport and no avigation easements exist. On the Hayden Comprehensive
Plan 2007 Future Land Use Map, the majority of the Runway 10 RPZ outside of the airport property
line falls under “Public” land use. Approximately 14.9 acres 4of the Runway 10 RPZ that extends
over County Road 37 is located in “Medium Density Residential” land use. Both the Town of
Hayden 2009 Zoning Map and the Routt County Zoning Regulations have an airport overlay district in
place to “minimize the potential negative impacts of structures and land uses on airport operations
and navigable airspace”. 5 Within the airport overlay district; however, the district currently
encompasses up to the airport property line, as shown on the Hayden Zoning Map, which excludes
the 46 acres of the Runway 10 RPZ not owned by the Airport. Therefore, avigation easements or
land acquisition of these 46 acres within the Runway 10 RPZ should be acquired.
As shown on Figure 4-1, County Road 37 and a railroad are located within the Runway 10 RPZ.
According to the 2002 Airport Layout Plan (ALP), both County Road 37 and the railroad do not
penetrate the Runway 10 approach surface. County Road 51 is located within the Runway 28 RPZ,
and according to the 2002 ALP, County Road 51 penetrates the Runway 28 34:1 non-precision
approach surface (see Section 4.6), which will be verified in the obstruction analysis as part of this
master plan. A portion of this road should be relocated outside of the RPZ. However, in the FAA
4
5

Yampa Valley Regional Airport, Airport Property Map, approved 2012.
Zoning Regulations, Routt County, Colorado, Adopted March 7, 1972, Amended September 27, 2011.
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Memorandum, Interim Guidance on Land Uses Within a Runway Protection Zone, the FAA indicates that
existing incompatible land uses within the RPZ should be removed or the risk of incompatible land
uses be mitigated as practical. The FAA expects all achievable measures to protect against and
mitigate or remove incompatible land uses within the RPZ are taken. 6 As shown in Table 4-2,
Runway 10/28 meets RPZ design criteria for RDC C-IV with visibility minimums greater than one
mile. Existing visibility minimums at HDN can be found in Table 4-11.

RPZ Criteria
Approach RPZ
Length
Inner Width
Outer Width
Departure RPZ
Length
Inner Width
Outer Width

TABLE 4-2 – RUNWAY PROTECTION ZONE DIMENSIONS
RDC C-IV
RDC C-IV
Existing
Visibility
Visibility
RWY 10 RWY 28
> 1 Mile
> ¾ Mile

RDC C-IV
Visibility
< ¾ Mile

1,700 feet 1,700 feet
1,000 feet
500 feet
1,510 feet 1,010 feet

1,700 feet
500 feet
1,010 feet

1,700 feet
1,000 feet
1,510 feet

2,500 feet
1,000 feet
1,750 feet

1,700 feet 1,700 feet
500 feet
500 feet
1,010 feet 1,010 feet

1,700 feet
500 feet
1,010 feet

1,700 feet
500 feet
1,010 feet

1,700 feet
500 feet
1,010 feet

Source: AC 150/5300-13A, Airport Design; Table: Jviation, Inc.

Runway 10/28 RPZs currently meet FAA design criteria for RDC C-IV with visibility
minimums greater than one mile. Approximately 46 acres should be acquired in fee simple
or in avigation easements for the Runway 10 RPZ. County Road 37 is located within the
Runway 10 RPZ, and County Road 51 is located in the Runway 28 RPZ, as existing noncompliant conditions. In the future, roads within the RPZ should be relocated or mitigated
as practical, or during the next major roadway improvement. Road relocation alternatives
will be examined in Chapter 5, Alternatives Analysis.
4.2.5

Building Restriction Lines (BRLs)

The Building Restriction Line (BRL) is a line inside of which airport buildings must not be located,
due to proximity to aircraft movement areas. 7 Portions of BRLs run parallel to the runway and are
offset at a distance that ensures that new construction is below the protected airspace, per 14 CFR
Part 77 imaginary surfaces. The BRL encompasses the RPZs, the OFAs, NAVAID critical areas,
and the runway visibility zone. The BRLs at HDN are calculated using a 50-foot tall structure.
Structures that are taller than 50 feet will require additional analysis to ensure compliance with Part
77 surfaces.

All buildings are outside of established Building Restriction Lines.

6
7

FAA Memorandum, Interim Guidance on Land Uses Within a Runway Protection Zone, September 27, 2012
FAA AC 150/5300-13A, Airport Design
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FIGURE 4-1 – HDN RUNWAY PROTECTION ZONES

Source: Jviation, Inc.
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4.2.6

Line-of-Sight

The Line-of-Sight standard requires that two points located five feet above the runway centerline
must be mutually visible for the entire runway length. However, if there is a parallel taxiway
(Taxiway A at HDN), the visibility requirement is reduced to one half of the runway length.

All line-of-sight standards are met.
4.2.7

Non-Standard Conditions and Modifications to Design Standards

A Modification to Design Standards (MOD) is any nonconformance to FAA design standards
(except for RSA dimensional standards), that is approved by the FAA on a case-by-case basis and is
necessary to accommodate unique local conditions for a specific project, while maintaining an
acceptable safety levels. 8 MODs are applicable to attaining equipment, design, or a construction
project on an airport. Once the nonstandard condition is approved as a MOD, the standard at that
location is no longer a nonstandard condition. Table 4-3 shows the existing MODs and their
approval date as indicated on the 2002 HDN Airport Layout Plan (which was updated and approved
in 2012). The approval of these MODs does not require the condition to be fixed within a specific
time limit.
TABLE 4-3 – MODIFICATION TO DESIGN STANDARDS

Standard
Runway 10/28 Shoulder Gradient
Taxiway A9 Gradient

Approval Date
9/27/1993
---

Airspace Case No.
Case #93 ANM D-078-NRA
AIP project 3-08-0031-12

Source: HDN 2002 Airport Layout Plan, Updated 2012.

Although the taxiway designation for “Taxiway A9” currently does not exist, at the time of the 1999
ALP Update, there were eight existing taxiways, and one future taxiway planned in conjunction with
an extension to Runway 28. Based on this former planned taxiway system, Taxiway A9 was the
previous designation to the current Taxiway A7, the exit taxiway located at the end of the displaced
threshold to Runway 10. Taxiway gradients that were out of tolerance have been corrected since the
1999 ALP Update and discussions with the FAA have determined that the MOD for the “Taxiway
A9 gradient” is no longer needed. This will be reflected on the updated ALP.

Paved runway shoulders will be constructed during the 2015 runway rehabilitation project,
which will eliminate the need for the Runway 10/28 shoulder gradient MOD. All MODs for
taxiway gradients have been corrected and will be reflected on the updated ALP.
4.2.8

Taxiway Design Criteria

Taxiways are designed to provide movement from the runways of an airport to the developed
aviation related areas. Ideally, the taxiway system should allow an aircraft to taxi to an associated
8

FAA AC 150/5300-13A, Airport Design.
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runway in the most direct manner without having to change speed, or cross active runways. Taxiway
design standards for width and separation were previously based only upon the Airplane Design
Group (ADG), which is comprised of the tail height and wingspan of the critical aircraft. However,
FAA AC 150/5300-13A, Airport Design, guidance established the Taxiway Design Group (TDG),
which takes into account the ADG, Main Gear Width (MGW), and the Cockpit to Main Gear
(CMG) distance of the largest aircraft operating at an airport on a frequent basis. For HDN, the
TDG is 5, based upon the Boeing 757-200.
All taxiways require a designated width of a Taxiway Safety Area (TSA) and Taxiway Object Free
Area (TOFA) centered on the taxiway centerline. These standards allow for the safe movement of
aircraft without the threat of striking any objects or other aircraft. Table 4-4 below compares the
existing parallel Taxiway A with TDG 5/ADG IV, and TDG 6/ADG V taxiway design standards.
TABLE 4-4 – TAXIWAY DESIGN STANDARDS

Criteria
Taxiway Width

Taxiway A
75 feet

TDG 5/ADG IV
75 feet

TDG 6/ADG V
75 feet

Taxiway Safety Area Width

171 feet

171 feet

214 feet

Taxiway Object Free Area Width

259 feet

259 feet

320 feet

N/A
134 feet

215 feet
129.5 feet

267 feet
160 feet

44 feet

44 feet

53 feet

N/A

25 feet

35 feet

Taxiway Centerline to
Parallel Taxiway/Taxilane
Fixed or Movable Object
Taxiway Wing Tip Clearance
Taxiway Shoulder Width

Source: AC 150/5300-13A, Airport Design; Table: Jviation, Inc.

At HDN, the existing taxiway connectors include a mix of both TDG 5 and 6, as shown in Figure
4-2. The existing paved taxiway system at HDN was designed to the Group IV criteria in the
previous version of AC 150/5300-13, Airport Design. The new TDG standards facilitate safe and
efficient taxiing while minimizing surplus pavement. As a result, Taxiways A3 and A4 (TDG 6)
exceed current standards, and Taxiways A1, A2, A5, A6, and A7 require widening and restriping to
meet TDG 5 standards. Taxiways A1, A2, A5, A6, and A7 will be reconfigured to meet TDG 5
standards during the scheduled runway rehabilitation project in the summer of 2014. Additional
widening to Taxiway A2 will also be completed during the 2014 runway rehabilitation project to
improve access and efficiency to the east GA development area. It is recommended that TDG 6
taxiways (Taxiways A3 and A4) ultimately be redesigned to meet TDG 5 standards during the next
major pavement rehabilitation.
Also, additional recommendations for taxiway system layouts were recently included in AC
150/5300-13A. As such, compliance with these recommendations is now mandatory. These new
design principles for taxiway system layouts are listed below in Table 4-5. At HDN, three taxiways
(A3, A4, and A5), as shown in Figure 4-3, are not in compliance with current taxiway design
standards. Taxiways A4 and A5 provide direct access from the apron to the runway, and Taxiways
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A3 and A4 are located in the middle third (“high energy”) portion of the runway. AC 150/5300-13A
indicates that runway crossings should be limited within the “high energy” portion of the runway.
Taxiway A3 is located near the edge of the “high energy” portion of the runway; however, Taxiway
A4 is located in a high traffic area where many runway crossings can occur between the runway and
the apron.
During the scheduled rehabilitation project in 2014, Taxiway A5 will be relocated approximately 141
feet to the west, eliminating direct access from the apron to Runway 10/28. Figure 4-3 also shows
the proposed relocation and design of Taxiway A5, and the corrected pavement redesign of each
taxiway connector to meet TDG 5 standards.
TABLE 4-5 – TAXIWAY DESIGN PRINCIPLES

Design Principle
Steering Angle
Intersection Angles

•
•
•

Summarized Definition
Design taxiways such that the nose gear steering angles is < 50
degrees
90 degree turns
30, 45, 60, 90, 120, 135, and 150 degree preferred intersection
standard angles

Runway Intersections
Increase Pilot Situational
Awareness
Avoid Wide Expanses of
Pavement
Limit Runway Crossings
Avoid “High Energy”
Intersections

•
•

Utilize the “three-node concept”
Pilot should have three or fewer choices at an intersection (left, right,
straight ahead)

•

Wide pavement requires placing signs far from a pilot’s eye

•
•
•
•
•

Avoid “Dual Purpose”
Pavements
Indirect Access

•
•

Reduces the opportunity for human error
Located in the middle third of the runways
Limit the runway crossings to the outer thirds of the runway
Provide right angle intersections for best pilot visibility
Acute angle runway exits should not be used as a runway entrance or
runway crossing
Runways used as taxiways and taxiways used as runways can lead to
confusion
Eliminate taxiways leading directly from an apron to a runway

Hot Spots

•

Limit the number of taxiways intersecting in one spot

Increase Visibility

Source: AC 150/5300-13A, Airport Design.

All taxiways meet taxiway width, TSA, and TOFA requirements; however, 25-foot paved
taxiway shoulders are required. Taxiways A1, A2, A5, A6, and A7 are scheduled to be
widened to meet TDG 5 standards (in 2014); however, Taxiways A3 and A4 should be
reconstructed to meet TDG 5 standards during the next major pavement rehabilitation
project. Taxiway A5 is scheduled to be relocated in 2014, eliminating direct access to the
runway. Solutions should also be examined to eliminate direct access between Taxiway A4
and Runway 10/28, as well limiting runway crossings within the “high energy” area of the
runway. Taxiway alternatives will be evaluated in Chapter 5, Alternatives Analysis.
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FIGURE 4-2 – HDN EXISTING TAXIWAY DESIGN GROUPS

Source: Jviation, Inc.

DRAFT 3/19/2014

4-9

FIGURE 4-3 – HDN TAXIWAY DESIGN STANDARD RECOMMENDATIONS

Source: Jviation, Inc.

DRAFT 3/19/2014

4-10

4.3 AIRFIELD REQUIREMENTS
In consideration of the forecasts of future aviation activity, the adequacy of the airfield system must
be analyzed from several perspectives. These include airfield capacity and runway orientation,
runway length, width, runway shoulders, pavement strength, surface, and taxiways.
Taxiways enable the movement of aircraft between the runway system and the functional areas on
the airport. Some taxiways are necessary to provide safe and more efficient use of the airfield, while
other taxiways are necessary simply to provide access between runways and aircraft parking aprons.
This section analyzes the requirements of the facilities within the runway and taxiway system
necessary to meet aviation demand at HDN.
4.3.1

Airfield Capacity

This section addresses the evaluation method used to determine the capability of the airside facilities
to accommodate aircraft operational demand. The evaluation is expressed in terms of potential
excesses and deficiencies in capacity. The measurement of airfield capacity is based upon the
methodology in AC 150/5060-5, Airport Capacity and Delay. Runway Capacity is defined by the FAA
as, “a measure of the maximum number of aircraft operations that can be accommodated on the
airport or airport component in an hour.” 9 Capacity is further divided into two categories: Visual
Flight Rules (VFR) and Instrument Flight Rules (IFR). Utilizing guidance contained in AC
150/5060-5, Airport Capacity and Delay, the runway capacity for HDN has been calculated to be 55
VFR flights and 53 IFR flights per hour.
Another factor in runway capacity is Annual Service Volume (ASV), which is a reasonable estimate
of an airport’s annual capacity. A number of factors that may occur over the period of a year are
used to determine ASV. These factors include runway use, aircraft mix, and weather conditions.
ASV is calculated using the following criteria:
ASV = CW x D x H
D
H

CW weighted hourly capacity
ratio of annual demand to average daily demand
ratio of average daily demand to average peak hour demand

Using this equation, the ASV for HDN has been calculated to be a maximum of 210,000 annual
operations. For 2012, total annual operations were 10,781, well below the maximum ASV. FAA
planning standards state that when 60% of the ASV is reached (126,000 annual operations), that
airport should start planning to increase runway capacity, including construction of a new runway or
the extension of an existing runway. Once 80% of ASV is reached (168,000 annual operations),
construction should begin in order to increase capacity of the existing facilities. It is anticipated that
9

FAA AC 150/5060-5, Airport Capacity and Delay
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HDN will not exceed these hourly and annual capacities in any given year during the 20-year
planning period.

Since the operations forecasted in the 20-year planning period will not exceed 60% of the
ASV, planning for additional airfield capacity will not be required during this planning
period on the basis of capacity.
4.3.2

Runway Orientation

Runway orientation, which is the alignment of the runway in relation to magnetic north, is primarily
a function of wind coverage requirements for both the existing and forecasted aircraft fleet mix 10.
This orientation is primarily influenced by prevailing wind direction. The runway orientation at an
airport results in the prevailing wind creating the least amount of crosswind operations. Recognizing
that variable weather conditions exist, aircraft are designed to land with an acceptable degree of
crosswind, referred to as the crosswind component. All aircraft have a limit of crosswinds that can
be handled during landing. When conditions exceed the maximum allowable crosswind component
for a particular type of aircraft, the aircraft must use another runway on the field (if available) or
divert to another airport.
In the case of HDN, having one runway, the only option is to divert to another airport. Crosswinds
affect smaller aircraft more than large aircraft because of their weight. Therefore, for planning
purposes, a 10.5-knot crosswind component is used for RDC A-I and B-I aircraft, a 13-knot
crosswind component is used for B-II aircraft, a 16-knot crosswind component is used for C-II
aircraft, and a 20-knot crosswind component for D-III and larger aircraft, such as the Boeing 757.
To enhance the safety during crosswind conditions and reduce the amount of diversions due to
wind, the most ideal layout of a runway, or runways, would be one that results in an allowable
crosswind component for the design aircraft 95% of the time. Table 4-6 below shows the historical
all weather and IFR wind coverage for HDN.
TABLE 4-6 – HDN WIND COVERAGE

All Weather
Runway 10
Runway 28
Combined Runway 10/28
IFR
Runway 10
Runway 28
Combined Runway 10/28

10.5-Knots
85.20%
97.00%
98.89%
10.5-Knots
85.31%
96.95%
98.89%

13-Knots
90.97%
98.31%
99.60%
13-Knots
91.08%
98.27%
99.60%

16-Knots
97.77%
99.29%
99.90%
16-Knots
97.87%
99.28%
99.90%

20-Knots
99.43%
99.78%
99.99%
20-Knots
99.47%
99.78%
99.99%

Source: NCDC; Table: Jviation, Inc.

10

FAA AC 150/5070-6B, Airport Master Plans.
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As shown in Table 4-6, which is also previously discussed in Section 2.10.1, the historic combined
wind coverage for HDN exceeds the 95% FAA recommended crosswind coverage for all weather,
VFR, and IFR conditions with the current runway configuration.

HDN has adequate wind coverage and proper runway orientation; therefore, planning for
additional runways is not warranted.
4.3.3

Runway Length

At a minimum, runway length should accommodate the critical aircraft or family of aircraft
identified for the runway complex. The runway length analysis determines if the existing runway
lengths are adequate for the critical aircraft that utilize them.
The current length of Runway 10/28 is 9,998 feet, as previously discussed in Chapter 2, Inventory. A
method for determining runway length is using AC 150/5325-4B, Runway Length Requirements for
Airport Design. Table 4-7 shows the FAA recommended runway lengths for HDN based on AC
150/5325-4B. The runway lengths are calculated using the airport elevation, average maximum daily
temperature of the hottest month with no wind conditions, and the runway gradient.
TABLE 4-7 – FAA RUNWAY LENGTH REQUIREMENTS

Airport & Runway Data
Airport Elevation

6,606 feet

Mean Daily Maximum Temperature of the Hottest Month

87.2˚F

Maximum Difference in Runway Centerline Elevation

26 feet

Runway Length Recommended for Airport Design
Small Airplanes with Approach Speeds <30 Knots
498 feet
Small Airplanes with Approach Speeds <50 Knots
1,328 feet
Small Airplanes with <10 Passenger Seats
95% of these Small Airplanes1

N/A
8,100 feet

100% of these Small Airplanes
Large Airplanes with MTOW of > 60,000 lbs
75% of these Large Airplanes at 60% Useful Load
75% of these Large Airplanes at 90% Useful Load
100% of these Large Airplanes at 60% Useful Load
100% of these Large Airplanes at 90% Useful Load

7,700 feet*
8,500 feet
11,000 feet*
11,000 feet*

Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design
Use only 100% of small airplanes with less than 10 passenger seats for airport elevations exceeding
3,000 feet.

1

*Climb limitation is shown. Actual recommended runway length exceeds climb limitations.

For aircraft weighing more than 60,000 pounds, specific aircraft manufacturer technical data is used
to determine runway length requirements with maximum takeoff weight, no wind conditions,
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adjusted for airport altitude, mean maximum temperature of the hottest month, and effective
runway gradient. 11 12 Depending upon the stage length, aircraft can operate on shorter runways by
modifying the aircraft loading (i.e. passengers, fuel, or cargo).
Figure 4-4 shows the runway length requirements for typical commercial and business jets that
currently operate at HDN for comparison purposes. These lengths are not a substitute for
calculations required by airplane operating rules, and does not include the specific requirements for
runway length applied by individual aircraft operators. However, these calculations provide an
estimate of runway length needed for the aircraft types at HDN. As indicated in Figure 4-4,
Runway 10/28 currently accommodates approximately 61% of the jets, with the rest of the aircraft
requiring weight reduction.
4.3.3.1

Runway 10/28 Length Analysis

The FAA Runway Length Analysis indicates that at 9,998 feet, Runway 10/28 currently
accommodates 75% of large airplanes weighing less than 60,000 pounds at 90% useful load. The
runway length analysis from the aircraft manufacturers’ data shows that Runway 10/28 currently
accommodates 61% of the commercial and business jet fleet that currently use HDN, which is
typical for a high altitude airport.
To add any additional length to the existing runway, the Airport would have to provide
documentation from air carriers demonstrating the need for longer runway length in order to justify
a runway extension. Currently, such demand for a runway extension is not warranted.

The existing length for Runway 10/28 is sufficient to accommodate most large aircraft
operating at HDN with minimal weight penalties; therefore, no runway extension is
recommended.

11
12

Aviation Research Group, Inc. http://compair.aviationresearch.com/index.aspx?action=aircraft_comparison
FAA Central Region, Airport Planning Division, 2005. Takeoff Runway Length Adjustment Worksheet
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FIGURE 4-4 – LARGE AIRCRAFT FLEET RUNWAY LENGTH REQUIREMENTS
CESSNA 550 CITATION II
CESSNA 525 CITATION (CJ-1)
CESSNA 560 CITATION V ULTRA
LEAR 31
CESSNA 525A CITATIONJET II (CJ-2)
SABRELINER 60
CESSNA 560 CITATION ENCORE
CESSNA 560 CITATION EXCEL
CESSNA 550 CITATION BRAVO
BEECH 390 PREMIER
BEECH 400A
LEAR 45
SABRELINER 75a/80
FALCON 900
FALCON 50
CANADAIR CL-300 CHALLENGER
LEAR 35/36
GULFSTREAM G350
CESSNA 750 CITATION X
CESSNA 650 CITATION III/VI
FALCON 2000
HAWKER 125-1000
HDN RUNWAY LENGTH
LEAR 55
LEAR 60
HAWKER 125-800
GULFSTREAM G450
SABRELINER 65
CANADAIR CL-601-3A/3R…
CANADAIR CL-604 CHALLENGER
GULFSTREAM G550
BOEING BBJ
AIRBUS A319/ACJ
CANADAIR CL-800 CHALLENGER
CANADAIR BD-700 GLOBAL…
BOEING 737-800/BBJ2
BOEING 757-200
0

5,764
5,930
6,114
6,537
6,556
6,703
6,814
6,869
6,887
7,241
7,935
8,028
8,470
8,875
8,940
8,949
9,464
9,556
9,722
9,740
9,906
9,925
9,998
10,035
10,127
10,164
10,293
10,293
10,753
10,753
11,140
11,462
11,618
11,848
11,857
13,118
14,527
2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

Runway Length (feet)

Sources: Aviation Research Group, Inc; Aircraft manufacturer data; Jviation, Inc.
Note: Runway requirements are approximately only from manufacturer Balanced Field Length or Takeoff Field Length adjusted for a mean max temp (87.2 degrees Fahrenheit) and
field elevation (6,606 feet) with a 26.0 foot maximum difference in runway centerline elevation. These lengths are not a substitute for calculations required by individual aircraft
operators; however, these calculations provide an estimate of runway length needed for these aircraft types to operate at HDN at 100% useful load.
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4.3.4

Runway Geometry

Runway 10/28 is 150 feet wide, which meets RDC C-IV standards (for all approach visibility
minimums), as shown below in Table 4-8. Runway shoulders provide resistance to blast erosion and
accommodate the passage of maintenance and emergency equipment. Paved 25-foot shoulders are
required for runways accommodating RDC C-IV. Runway 10/28 currently does not have runway
shoulders. However, runway shoulders are currently being designed at the time of this report and
will be constructed with the runway rehabilitation project scheduled in the summer of 2015.
Runway blast pads protect beyond the runway ends against blast erosion during jet aircraft
operations. Blast pads are required for RDC C-IV runways. Only Runway 10 currently has a blast
pad.
Runway hold bars are a system of markings and signs in place to prevent aircraft or ground vehicles
from entering an active runway. The hold bars are to be positioned so that no part of the aircraft or
vehicle penetrates the runway safety area or other airfield airspace surfaces. AC 150/5300-13A
stipulates that for airports that have an approach speed class of C, the distance the hold bar must be
placed from the runway centerline increases one foot for every 100 feet above sea level. HDN
currently operates under approach speed class C, and, in its current condition, is designed to meet
this required altitude adjustment. The existing airfield elevation is estimated at 6,606 feet above sea
level. Therefore, an extra 66 feet of separation must be added to the standard 250-feet hold bar
separation, creating a 316-foot separation.
TABLE 4-8 – RUNWAY GEOMETRY DESIGN STANDARDS

150 feet

C-IV
Visibility
> 1 Mile
150 feet

C-IV
Visibility
> ¾ Mile
150 feet

C-IV
Visibility
< ¾ Mile
150 feet

N/A

25 feet

25 feet

25 feet

Existing Runway
10/28
Runway Width
Runway Shoulder Width
Runway Blast Pad Width

200 feet

N/A

200 feet

200 feet

200 feet

Runway Blast Pad Length

200 feet

N/A

200 feet

200 feet

200 feet

316 feet*

316 feet*

316 feet*

Runway Centerline to Hold Bars

316 feet

*The minimum separation requirement for all C-IV runway centerline to hold position is 250 feet; however, the distance is increased
one foot for every 100 feet above sea level.
Sources: AC 150/5300-13A, Airport Design; Table: Jviation, Inc.

RDC C-IV runway width standards are met; however, 25-foot paved runway shoulders and a
paved blast pad to Runway 28 are required. Runway shoulders are scheduled to be
constructed in the summer of 2015. All runway hold bar requirements are met for C-IV
aircraft.
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4.3.5

Runway & Taxiway Pavement Strength

As shown in Figure 4-5, Runway 10/28 has a weight-bearing capacity designed to accommodate
75,000 pounds for Single Wheel Gear (SWG) equipped aircraft and 170,000 pounds for Dual Wheel
Gear (DWG) equipped aircraft, and 260,000 pounds for Dual Tandem Wheel Gear (DTW)
equipped aircraft. Table 4-9 shows the aircraft classifications for the corresponding pavement
strengths. Runway 10/28’s critical aircraft is the Boeing 757-200, which has a maximum takeoff
weight (MTOW) of 255,000 pounds. 13 Airfields are constructed to provide adequate pavement
strength for aircraft loads, as well as resisting the abrasive action of traffic and deterioration from
adverse weather conditions and other influences. The taxiway pavement strengths for HDN are
shown below in Figure 4-5. Taxiway A and its connectors have the necessary pavement strength
required to accommodate the Boeing 757-200, the design aircraft for Runway 10/28.
TABLE 4-9 – RUNWAY WEIGHT CAPACITY

Gear
Configuration

Weight (lbs)

SWG

75,000

DWG

170,000

DTW

260,000

Aircraft Classification
Most GA Aircraft including small and mid-sized
business jets.
Narrowbody aircraft such as Boeing 737 and
Airbus A320 aircraft.
Large narrowbody and small widebody aircraft,
such as the Boeing 757.

Source: Airnav.com

Runway 10/28’s pavement strength and all taxiway pavement strengths accommodate the
critical aircraft; therefore, no additional strengthening is recommended.
4.3.6

Runway Surface

Runway 10/28 is currently constructed of grooved asphalt. The 2012 CDOT Pavement Evaluation
and Pavement Maintenance System Update, shown in Figure 4-6, identified sections of taxiway and
apron pavement on the airfield to be in “Good” to “Excellent” condition, based on CDOT’s
pavement condition index (PCI) ratings. However, a “Fair” condition rating is more realistic for
Runway 10/28, since extreme seasonal changes and heavy traffic have deteriorated pavement
surfaces more quickly than predicted PCI values for 2014. Runway 10/28, several taxiway
connectors, and portions of the apron are currently undergoing design for pavement rehabilitation,
with construction scheduled in the summer 2015.

Routine maintenance, such as joint and crack sealing, should be performed on a scheduled
basis to extend the pavement life. Runway 10/28, several taxiway connectors, and portions
of the apron are scheduled to undergo pavement rehabilitation in the summer of 2014.
Boeing Commercial Airplanes, 757-200 Technical Characteristics.
http://www.boeing.com/boeing/commercial/757family/pf/pf_200tech.page
13
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FIGURE 4-5 – AIRFIELD PAVEMENT STRENGTHS

Source: FAA Denver Airports District Office; Form 5010; Image: Jviation, Inc.
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FIGURE 4-6 – HDN AIRFIELD PAVEMENT CONDITION INDEX

Sources: 2012 CDOT Pavement Evaluation and Pavement Maintenance System Update; Image: Jviation, Inc.
Note: The PCI for Taxiway B and the East GA Development Area pavement were not identified on the 2012 CDOT Pavement Evaluation and Pavement Maintenance System Update.
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4.4 AIRFIELD MARKINGS, LIGHTING, AND SIGNAGE
4.4.1

Airfield Markings

According to AC 150/5340-1K, Standards for Airport Markings, precision markings are required for
runways with precision instrument approaches with vertical guidance lower than ¾-mile visibility
minimums. Although HDN’s visibility minimums are relatively high because of the surrounding
mountainous terrain, HDN currently is equipped with a full Precision Instrument Landing System
(ILS). Thus, Runway 10/28 has precision runway markings to meet the markings requirement for
precision runways. Further, 14 CFR Part 139 requires marking systems for air carrier operations,
which include takeoff and landing minimum specifications for each runway, hold position markings,
ILS critical area markings, centerlines, edge markings, aiming points, threshold, and touchdown zone
markings, which are included in Runway 10/28’s precision runway markings.
At HDN, the runway hold bar position markings are set back approximately 316 feet from the
runway centerline (see Section 4.3.5 on runway hold bar separation); all taxiways are marked with
yellow centerline striping; and runway hold positions are marked with an enhanced yellow centerline
to meet the new Airport Marking Standards as required in AC 150/5340-1J, Standards for Airport
Markings. However, the new TDG taxiway pavement design standards in AC 150/5300-13A,
decrease the taxiway centerline radius from 150 feet to 95 feet (TDG 5) at 90-degree taxiway
intersections. The existing taxiway intersections at HDN currently have angles that are 90 degrees,
yet still have a taxiway centerline radius other than 95 feet. Taxiway pavement markings will be
updated to reflect the new taxiway centerline radius standards for TDG 5 as Taxiways A1, A2, A5,
A6, and A7 are reconfigured during the runway rehabilitation project (summer 2014). Further,
Taxiways A3 and A4 will also be restriped to meet TDG 5 standards during the runway
rehabilitation project.

Airfield markings that are currently not in compliance with FAA design standards for
markings are scheduled to be updated during the runway rehabilitation project. No
additional airfield marking improvements are recommended.
4.4.2

Airfield Lighting

AC 150/5300-13A, Airport Design, requires precision instrument runways with less than ¾-visibility
minimums to have either High Intensity Runway Lighting (HIRL) or Medium Intensity Runway
Lighting (MIRL). Further, 14 CFR Part 139 requires Part 139 airports provide and maintain airfield
lighting systems for air carrier operations at night or during conditions that are below VFR. Runways
with only visual approaches do not require runway lighting. However, these runways are required to
have MIRL or Low Intensity Runway Lighting (LIRL) if the runway is used for nighttime
operations. Runway 10/28 currently has HIRL and is currently in good condition. All existing
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taxiways are equipped with Medium Intensity Taxiway Lighting (MITL) and are also in good
condition.

Airfield lighting at HDN currently meets FAA design standards; no improvements are
recommended.
4.4.2.1

Airfield Signage

Airfield signage provides essential guidance information that is used to identify items and locations
on an airport. Per 14 CFR Part 139, an airport is required to have signs for air carrier operations,
which include hold position signs, ILS critical area signs, and signs that identify taxi routes on the
movement area. HDN is currently equipped with standard FAA required signage including
instruction, location, direction, destination, and information signs, and meet the standards given in
AC 150/5340-1J, Standards for Airport Sign Systems.

Existing airfield signage meets FAA standards and is in excellent condition; no
improvements are recommended.

4.5 NAVIGATIONAL AIDS (NAVAIDS)
Navigational aids (NAVAIDs) consist of equipment to aid pilots in locating an airport (particularly
for those airports without Air Traffic Control assistance during approach), provide horizontal
guidance information for a non-precision approach, and provide horizontal and vertical guidance
information for a precision instrument approach. A summary of the existing visual and navigational
aids and their conditions are shown in Table 4-10.
TABLE 4-10 – HDN NAVAID SUMMARY TABLE

General Visual and Navigational Aids (NAVAIDS)
Unicom – 123.0
Rotating Beacon
Wind Cone – West End
Lighted Wind Cone and Segmented Circle – Midfield
Wind Cone – East End
AWOS-3
LOC/DME
Runway 10/28 Visual & Navigational Aids (NAVAIDS)
High Intensity Runway Lighting (HIRL)
Supplemental Wind Cone – Runways 10 and 28
PAPI (4-Box) – Runway 10
PAPI (4-Box) – Runway 28
REIL – Runway 28
MALSF – Runway 10
ILS – Runway 10

Condition
Good
Good
Fair
Poor
Fair
Good
Good
Condition
Good
Good
Good
Poor
Good
Good
Good

Source: Jviation, Inc.
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The lighted wind cone and segmented circle, both supplemental wind cones, and the
Runway 28 PAPIs will need replaced during the 20-year planning period.
4.5.1

Instrument Approach Procedures

As discussed in Chapter 2, Inventory, HDN currently has one precision and four non-precision
instrument approach procedures, as shown in Table 4-11. Approach minimums for the procedures
are based upon several factors, including obstacles, navigation equipment, approach lighting, and
weather reporting equipment. Due to the mountainous terrain that surrounds the Airport, approach
minimums are relatively high. HDN is one of the few mountain airports equipped with a full
Precision ILS.
TABLE 4-11 – HDN INSTRUMENT APPROACHES AND MINIMUMS

Runway 10 – Approach
ILS or LOC/DME Y
RNAV (RNP) Z
RNAV (GPS) Y
Runway 28 – Approach
RNAV (GPS)
Circling Approach
VOR/DME – B

Lowest Minimums
7,371 – 2¾ mile
6,913 – 1¼ mile
7,037 – 1½ mile
Lowest Minimums
7080 – 1 mile
Lowest Minimums
7,900 – 1¼ mile

Decision Height (feet-AGL)
800 feet
400 feet
500 feet
Decision Height (feet-AGL)
500 feet
Decision Height (feet-AGL)
1,300 feet

Source: FAA Instrument Approach Charts

Recent technological advancements have made possible the use of satellite-based navigation systems
that rival conventional ground-based predecessors in accuracy and dependability. These capabilities
are expected to further improve with the continued implementation of the FAA’s NextGen
program, a complete upgrade of the National Airspace System (NAS). A focus of NextGen is the
enhancement of pre-departure, departure, climb, en-route, and approach phases of a flight. More
information on the NextGen program can be obtained from the FAA’s website 14.
NextGen and the evolution of Global Positioning System (GPS) have already had profound impacts
on instrument approach capabilities at public use airports. Conventional instrument approaches,
such as the ILS, require ground-based facilities on or near the airport for navigation. With NextGen
and GPS, this is no longer the case and because of this, it has become possible to develop or
improve approaches at airports where in the past it was not feasible. Existing GPS approaches are
available at HDN [GPS and Required Navigation Performance (RNP)], as shown in Table 4-11. The
FAA is continuing to expand development and use of GPS for use in aircraft navigation and
instrument approach procedures via Area Navigation (RNAV) and the Wide Area Augmentation
System (WAAS). WAAS utilizes a network of ground-based antennas to send correcting signals to
the GPS satellite constellation, allowing for ILS like accuracy.

14

FAA NextGen, http://www.faa.gov/nextgen/
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NAVAID improvements are not needed; however, it is recommended that HDN continue to
monitor the implementation of NextGen.

4.6 OBSTRUCTIONS AND AIRSPACE REQUIREMENTS
Title 14, Code of Federal Regulations (CFR) Part 77, Safe, Efficient Use, and Preservation of the Navigable
Airspace, defines and establishes the standards for determining obstructions that affect airspace in the
vicinity of an airport. Prior to any airport development, HDN must request the FAA to conduct an
airspace evaluation to determine the impact to the NAS and air safety, regardless of project scale.
Part of the airspace evaluation involves the determination of the impact of proposed development
on an airport’s imaginary surfaces. Imaginary surfaces are geometric shapes that are in relation to an
airport and each runway, as defined in 14 CFR Part 77. The size and dimensions of these imaginary
surfaces are based on the category of each runway for existing and planned airport operations.
The five imaginary surfaces are the Primary, Approach, Horizontal, Conical, and Transitional, as
shown in Figure 4-7, and are defined below. Any object which penetrates these surfaces is
considered an obstruction and may affect navigable airspace. Unless these obstructions undergo
additional aeronautical study to conclude they are not a hazard, obstructions are presumed to be a
hazard to air navigation. 15 Hazards to air navigation may include terrain, trees, permanent or
temporary construction equipment, or permanent or temporary manmade structures (such as power
lines) penetrating one of the 14 CFR Part 77 imaginary surfaces, which are discussed below.
FIGURE 4-7 – 14 CFR PART 77 IMAGINARY SURFACES

Source: Jviation, Inc.

15

Title 14, Code of Federal Regulations Part 77, Safe, Efficient Use, and Preservation of the Navigable Airspace
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Primary Surface - The Primary Surface is an imaginary obstruction-limiting surface that is specified
as a rectangular surface longitudinally centered about a runway. The specific dimensions of this
surface are functions of the types of approaches existing or planned for the runway.
Approach Surface - The Approach Surface is an imaginary obstruction-limiting surface that is
longitudinally centered on an extended runway centerline and extends outward and upward from the
primary surface at each end of a runway at a designated slope and distance upon the type of available
or planned approach by aircraft to a runway.
Horizontal Surface - The Horizontal Surface is an imaginary obstruction-limiting surface that is
specified as a portion of a horizontal plane surrounding a runway and is located 150 feet above the
established airport elevation. The specific horizontal dimension of this surface is a function of the
types of approaches existing or planned for the runway.
Conical Surface - The Conical Surface is an imaginary obstruction-limiting surface that extends
from the edge of the horizontal surface outward and upward at a slope of 20 to 1 for a horizontal
distance of 4,000 feet.
Transitional Surface - The Transitional Surface is an imaginary obstruction-limiting surface that
extends outward and upward at right angles to the runway centerline and the runway centerline
extended at a slope of 7 to 1 from the sides of the primary surface.
4.6.1

Obstructions

Obstructions are defined as any object of natural growth, terrain, permanent or temporary
construction equipment, or permanent or temporary manmade structures that penetrate a 14 CFR
Part 77 imaginary surface. Runway 10 is displaced 509 feet due to the terrain limitations associated
with the ILS glide slope antenna siting requirements. Further, there is a 110-foot tall power line
located 3,850 feet east of Runway 28. FAA Terminal Procedures indicate that there is a tree located
241 feet to the south of the departure end of Runway 10, as well as one 644 feet to the north of the
Runway 10 departure end. Further, the Terminal Procedures indicate that multiple transmission
towers are located 3,606 feet from the Runway 10 departure end, as well as rising terrain 1,714 feet
south of the departure end.

An obstruction survey will be completed as part of this Master Plan. Results of the
obstruction survey will be submitted to the National Geodetic Survey (NGS) for review.
Obstructions will be identified and included in the ALP set once finalized.

4.7 AIRSPACE CLASS AND AIR TRAFFIC CONTROL
The airspace that surrounds an airport is classified according to the activity level of the facility and
the presence of an air traffic control tower. HDN is currently in Class E airspace, which is airspace
that surrounds an airport without an operating airport traffic control tower. The next highest level of
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airspace is Class D, which involves an operating control tower. Airport traffic control towers
typically take several million dollars to construct and operate, and must be justified in a cost-benefit
analysis. Given the current budget realities of the Air Traffic Control industry, the construction and
operation of new control towers are rarely being funded.

Existing and future activity levels at HDN do not justify the construction and staffing of an
airport traffic control tower; therefore, the airspace should remain Class E.
As previously discussed in Section 2.3.8, air traffic services are provided by Air Route Traffic
Control Centers (ARTCC). The airspace overlying HDN is contained within the Denver ARTCC
service area. Controlled airspace is a portion of airspace that may be subject to air traffic control when
operating under Instrument Flight Rules (IFR). All aircraft that are on an instrument approach into
HDN require contact with an air traffic facility. However, since HDN does not have airport traffic
control tower, aircraft on instrument approach to HDN must remain in contact with the controller
at the Denver Terminal Radar Control Facility (TRACON), until pilots have visual contact with the
Airport and then cancel their instrument flight plan. The communications link with Denver
TRACON fulfills the current and future airport traffic control needs at HDN.

It is not anticipated that airport traffic control requirements will change during the 20-year
planning period. No improvements are recommended.
4.7.1.1

Wide Area Multilateration

Also discussed in Section 2.3.8, in September 2009, CDOT and FAA implemented the first phase
of the Colorado Air Traffic Control Beacon Interrogator (CO-ATCBI) Automatic Dependent
Surveillance-Broadcast (ADS-B) System 16 to reduce the amount of coverage lost when objects or
terrain obstruct radar line of sight. To improve the monitoring of aircraft within mountainous
terrain, the CO-ATCBI ADS-B System uses Wide Area Multilateration (WAM), which are groundbased sensors transmitting signals to and from aircraft (equipped with WAM technology) to
determine where the aircraft is located. WAM-equipped aircraft also increase hourly capacity by
150% because aircraft can sequence into airspace five minutes behind the first aircraft, resulting in
10 operations per hour. 17 The first phase of the CO-ATCBI program ground sensors are currently
installed at HDN.

It is recommended that HDN continue to monitor the implementation of multilateration
technology.

16
17

FAA, Colorado Mountain Airports Project. http://www.faa.gov/nextgen/implementation/programs/adsb/wsa/cmap/
Colorado Department of Transportation. (2010), Colorado Mountain Airport Study Update, Technical Report.
Chapter 6, Identify Structure of Mountain Operating Environment, Section 6.8., page 39
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4.8 TERMINAL REQUIREMENTS
The commercial passenger terminal is an area most susceptible to major impacts arising from minor
changes. For example, an airline scheduling change of just 30 minutes has the potential to require an
additional gate, significantly add to the hourly throughput of passenger screening, and overload a
secure holdroom. Any delay or change in schedule can create a constraint on facilities and
significantly impact hourly throughput. At HDN, this is magnified during the ski season.
As discussed in Chapter 3, Aviation Activity Forecasts, and in Appendix C, Yampa Valley Regional
Airport Enplanement Analysis, HDN will remain an inbound leisure market airport, with peak activity
occurring during the ski season (mid-December to late March/early April). The peak month is
March, and the peak day for demand is Saturday, as it is the most popular day for ski resort visitor
arrivals and departures. This means that outside of the peak period, the terminal facility is
underutilized; however, the peak winter season drives the demand on the terminal facility, which
places the terminal nearly at capacity. During the off season, the terminal is more than adequate to
accommodate passenger traffic. Aircraft schedules cannot be accurately tracked and predicted both
in the short- and the long-term. For this reason, annual enplanements and peak activity based on
today’s operation carried forward are the most reasonable indicators of future activity levels.
The FAA’s Airport Cooperative Research Program’s (ACRP) Airport Passenger Terminal Planning
and Design models were used to determine the adequacy of HDN’s terminal for the existing and
forecasted demand. Airport management should continue to evaluate the adequacy of each
functional area of the terminal and analyze airline scheduling changes for their impact to these areas.
The terminal functional areas are graphically depicted in Figure 4-8 and Figure 4-9. Figure 4-8 also
indicates areas of terminal constraint “hot spots”, where passenger congestion is most likely to
occur.
The following discussion of the various functional components will outline how the particular areas
are performing at current peak passenger levels, how they are anticipated to perform under the
forecast for the planning period, and which areas may require future expansion or renovation.
4.8.1

Level of Service

The FAA, along with the International Air Transportation Association (IATA), has developed
standards for use in analyzing space requirements at airports. IATA defines standards in relation to
the “Level of Service” that should be maintained by the airport operator. These service levels are
discussed as a means to assess the ability of the particular areas to comfortably perform their
intended purpose. The service levels are as follows:
A – Excellent level of service. Conditions of free flow, no delays, and excellent levels of
comfort.
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B – High level of service. Conditions of stable flow, very few delays, and high levels of
comfort.
C – Good level of service. Conditions of stable flow, acceptable delays, and good levels
of comfort.
D – Adequate level of service. Conditions of unstable flow, acceptable delays for short
periods of time, and adequate levels of comfort.
E – Inadequate level of service. Conditions of unstable flow, unacceptable delays, and
inadequate levels of comfort.
F – Unacceptable level of service. Conditions of cross-flows, system breakdowns, and
unacceptable delays; an unacceptable level of comfort.
The Level of Service indicators for the passenger terminal at HDN were estimated for each of the
terminal’s functional areas. These assessments were made from a review of the drawings from the
terminal’s original construction, site visits to observe passenger flows, and detailed analysis using
industry standard planning factors. All of this information has been compiled below to present a
picture of the performance of the different functional areas of the terminal under the current load
demands placed on each area.
As a seasonal airport, the use of the terminal fluctuates dramatically throughout the year. During the
summer months, the terminal operates at an “A” level of service and often appears oversized and
has ample space for all activities. The majority of passengers utilize the Airport during the ski
season. The activity level during a peak travel day in the winter is extremely heavy with many areas
of the terminal congested and operating at a “D” or “E” level, which can drop to an “F” when there
are weather delays and other complications.
The following sections describe and analyze each functional area of the terminal building and assign
a level of service to that function. Given the growth projections, maintaining a Service Level of “C”
or greater during the peak periods in all areas of the terminal may prove to be cost prohibitive and
result in oversized spaces for the better part of the year. Depending on the future economic climate,
it may be appropriate to accept temporary drops in the Service Level to a “D” in certain areas for
limited times (such as weather delays and cancellations). When service levels start to degrade to
unacceptable levels, consideration should be given to the addition or change of services in the
terminal.
Using industry standards tailored for HDN’s specific situation, conceptual planning factors have
been determined for each functional area. Planning factors are the “units of facility”, such as square
feet or linear feet that adequately serve a “unit of demand”, such as a passenger who is either
arriving or departing. These planning factors were specifically derived to reflect the unique
operations of HDN. The planning factors used are customized in order to balance adequate
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performance of the building during rush and off-peak hours, for each of the spaces within the
building to optimize performance.
Activity levels at an airport are represented as Annual Enplaning Passengers (ANNEP), Peak Hour
Originating Passengers (PHOP), Peak Hour Terminating Passengers (PHTP), and Peak Hour
Passengers (PHP). While annual traffic (ANNEP) is a useful benchmark for describing the activity
from year to year, peak hour (PHOP and PHTP) activity is most important to determine the size of
terminal facilities. For example, ticket counters and outbound baggage facilities primarily serve
PHOP, whereas baggage claim areas serve only PHTP. Some facilities, like restrooms, serve all types
of passengers and are sized to handle the highest peak hour passenger demand (PHP). Peak flight
arrivals at 20-minute intervals are considered in determining the sizing of baggage claim areas and
the number and type of baggage claim devices.
Based on historical airport activity, virtually all passengers at the Airport are assumed to be
origination and destination (O&D) passengers. Connecting activity is expected to be minimal.
Consequently, PHOP will, for practical purposes, equal PHTP. Using these planning factors as a
tool for analysis, the varying demands placed on the different components of the commercial
terminal can be studied. Based on this study, certain areas are likely to become crowded and need
expansion at different timeframes.
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FIGURE 4-8 – HDN TERMINAL FUNCTIONAL AREAS - FIRST LEVEL

Sources: HDN Airport Management Records; Jviation, Inc.
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4.8.2

Airline Functions

Terminal areas dedicated to airline functions, as detailed in Table 4-12, are those locations that
directly support airline operations. These spaces include ticketing and check-in, baggage, passenger
holdrooms, and airline office space.
TABLE 4-12 – AIRLINE FUNCTIONAL AREAS
Existing
Conceptual
Type of Occupancy – Apron Level
2013
SF
Planning Factor
Ticketing
Ticket Counter Area
3,427
5.77
SF/PHOP
1,812
Ticket Counter Length (LF)
104
0.27
LF/PHOP
85
Ticketing Kiosks
294
0.75
SF/PHOP
236
Ticket Counter Queuing
1,390
5.00
SF/PHOP
1,570
Outbound Baggage
3,830
6.19
SF/PHP
3,881
Baggage Claim Area
3,530
9.52
SF/PHTP
2,989
Baggage Claim Frontage (LF)
230
1.20
LF/PHTP
377
Baggage Claim Service Office
200
0.75
SF/PHTP
236
Curbside Baggage Check Counters
640
1.00
SF/PHTP
314
Curbside Checking Frontage (LF)
26
0.50
LF/PHOP
157
Airline Office Space
2,170
6.00
SF/PHOP
1,884
Holdrooms
Holdrooms Utilized Space
825
SF/Gate
4,950
7,750
Space for Sitting Passengers – 50%
15.00 SF/PHOP
2,355
Space for Standing Passengers – 50%
10.25 SF/PHOP
1,609
Airline Function Subtotal*
23,761
22,078

2018

2023

2033

2,020
95
263
1,750
4,333
3,332
420
263
350
175
2,100

2,152
101
280
1,865
4,618
3,551
448
280
373
187
2,238

2,233
104
290
1,935
4,785
3,684
464
290
387
194
2,322

4,950
2,625
1,794
24,050

4,950
2,798
1,912
25,305

4,950
2,903
1,983
26,060

*Does not include linear foot calculations.
Sources: ACRP Terminal Planning Spreadsheet Model; Jviation, Inc.

4.8.2.1

Ticketing Area

The airline ticketing area includes ticketing counters, passenger queuing, airline ticket offices, and
outbound baggage handling operations, depicted in Figure 4-8. As enplanements increase in the
future, and ticketing technology advances, the ticketing area will need to adapt to these changes.
Airline tenants indicate in the surveys that current space and facilities within the terminal is adequate
to meet their needs. Overall, the ticketing area is currently operating at a Service Level “B” during
the peak season, and is anticipated to be operating at a Service Level “B” by 2033. Airline tenants
indicate in the surveys that current space and facilities within the terminal is adequate to meet their
needs.

The existing ticketing area is adequate for the planning period.
4.8.2.2 Kiosks
There are currently 13 check-in kiosks located on ticket counter stations within the ticket counter
area, each with significant available space for queuing. The kiosk area has 294 square feet devoted
for the kiosks. This functional area is currently at a Service Level of “B”. Given the industry trend of
greater use of both internet check-in and kiosk self check-in stations, there are likely to be
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technological drivers pushing for increased high tech check-in methods that may continue to change
how this part of the terminal functions.

The existing check-in kiosks meets the demand for the 20-year planning period.
4.8.2.3 Ticket Counters
The ticket counter area is currently at a Service Level “B”. The length of the ticket counter is a
function of the number of passengers (PHOP) who use the counter for ticketing and baggage checkin. The existing terminal facilities have a total of 12 ticket stations, with two positions per counter,
five of which are currently unoccupied. The ticket counters comprise 104 linear feet of ticketing
counter frontage available. There is an average depth of ten feet from the rear wall behind the ticket
counter to the front of the counter, approximately 3.25 feet of this space is taken up with baggage
conveyors. The remaining space is where the ticketing agents operate during the check-in
procedures. Likewise, this area is sufficient to accommodate the anticipated limited growth of the
Airport.

No additional ticket counter space is needed for the planning period.
4.8.2.4 Ticketing – Queuing Area
The ticketing counter area is currently operating at a Service Level “C”. The existing passenger
queuing area extends approximately 19 feet in front of the counters. Since the TSA equipment is not
located within the ticket lobby, the existing queuing space meets existing demand.. Queuing
currently extends linearly into the ticketing circulation without protruding into general circulation.
However, because of the linear queuing flow, if more queuing space is needed during peak hours,
queuing may extend beyond the ticketing circulation area and into the general circulation area,
resulting in congestion. The higher usage of the curbside check-in would also alleviate any potential
congestion in this area.

Approximately 590 square feet of additional ticket queuing space is recommended for the
planning period.
4.8.2.5 Curbside Check-In
There are three curbside check-in stands that accommodate a maximum of six ticketing positions.
Currently two positions are in use by American Airlines, as depicted in Figure 4-8. These stands
provide a total of 26 linear feet of curbside check-in frontage. This part of the terminal is used
during the peak travel months, and is closed during the off season. American Airlines estimates that
from mid-December to mid-March, approximately 21% of customers checked in at curbside. This
number is significantly reduced due to the absence of curbside check-in services by American
Airlines during the off peak season. Further, since passengers arriving to the terminal from a shuttle
bus are dropped off inside the ticketing area, curbside check-in is not utilized as frequently. Based on
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the current low level of usage, low to moderate demand for this service, and an adequate number of
stations provided, it appears to function with a Service Level “A” during peak travel days.

The existing curbside check-in adequately meets existing and future demand.
4.8.2.6 Baggage Claim
Due to the checked bag fees imposed by most airlines, the current trend in the industry has been to
check fewer bags. Nationally, the average passenger is carrying on more and checking less. As a
resort airport, despite the national trend, the checked bag counts remain considerably high and have
recently increased with a greater amount of international travelers visiting for longer periods of time.
There are two existing baggage carousels on the east end of the terminal, as depicted in Figure 4-8.
Oversize bags are brought in to the west of the central baggage claim carousel. The area
encompassing and surrounding these two carousels is 3,530 total square feet; the baggage claim
frontage presents 230 linear feet. Considering the higher than average bag count per passenger, the
space in the baggage claim remains sufficient during the peak season. The baggage area is currently
at a Service Level of “B”.

The existing baggage claim is sufficient for the planning period.
4.8.2.7 Outbound Baggage, Baggage Make-Up
The existing outbound baggage area, located adjacent to the TSA baggage screening area, is covered
(and heated), but not enclosed. There is only one conveyer belt in the outbound baggage area that
serves all outbound aircraft. Outbound baggage and baggage make-up areas are currently at a Service
Level of “D”. As a resort airport, passengers at HDN tend to have a high average baggage count
and a higher oversize baggage count than other airports. Based on the anticipated passenger loads
over the planning period, the Airport may need to expand the baggage make-up area near the end of
the 20-year planning period as passenger counts increase.

Approximately 955 square feet of additional baggage make-up is recommended to meet
future demand. Alternatives will be examined in Chapter 5.
4.8.2.8 Circulation – Tugs
Since only the outbound baggage area is covered, tug circulation occurs on the apron, which is not
calculated into the terminal functional area analysis. There is enough room for the tug trains to stage,
load, unload, and pass each other with a safe amount of clearance.

No additional tug circulation improvements are needed for the planning period.
4.8.2.9 Holdrooms
Three holdrooms, as depicted in Figure 4-8, are located inside the secured terminal area and
provide a location for passengers to gather for their departing flight. On average, the holdrooms
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adequately manage passenger demand within the space provided; therefore, the current space
allocation was used as a baseline to determine future needs.
Currently, the departure lounges operate at a Level of Service “B”. As annual enplanements
approach 120,985, the Level of Service of the departure lounges begins to decrease. In 2018, during
the hours of peak loading, assuming 50% of the passengers in the holdroom are standing (at 10.25
square feet per passenger), and 50% of the passengers are seated (taking up 15.00 square feet each),
60.8% of the space is occupied, which is a “C” Level of Service. According to the IATA standards,
80% occupation is synonymous with a Service Level of “D”. This level of service is considered the
worst case scenario, as passenger levels are constantly in flux, with a constant mix of passengers
entering the holdroom while others exit. It is only under conditions of weather delays and
cancellations where the occupancy of the holdrooms increases without relief. In addition, industry
trends are for airlines to fly aircraft that accommodate greater passenger load. As this continues, an
additional strain will be put on the holdrooms during peak hours. Using this same formula, the
anticipated peak hour originating passenger count in 2033 will increase to 63% of the holdroom
space, remaining at a Service Level of “C”.

Additional holdroom space is needed to accommodate any additional gates in the future.
Holdroom expansion alternatives will be examined in Chapter 5.
4.8.2.10 Airline Offices
Airline operation spaces, depicted in Figure 4-8, include employee facilities, administrative offices,
maintenance, catering, and storage. The space requirements of these facilities are affected by the
total number of passengers coming and going from the Airport. Therefore, ANNEP is used in
determining the needed space. This functional area is currently at a Service Level of “B”. The
current space is well utilized and sufficient for its purpose. Additionally, there is 1,910 square feet of
airline office space currently occupied on the second level, which is not included in the main level
terminal analysis. With the industry trending towards air carrier mergers, and therefore the reduction
of redundancy, the existing configuration is anticipated to be adequate through the near future.

No additional airline office space is needed at this time.
4.8.3

Concessions

Terminal concession spaces are for food and beverage vendors, news and gift shops, rental car
agencies, ground transportation providers, and travel agents that primarily serve passengers using the
terminal. As a resort airport, the concessions are highly cyclical. The vendors typically do a
significant amount of business during the ski season, by ramping up their staff and service offerings,
and diminishing their operations through the remaining seasons.
Planning factors, as detailed Table 4-13, for food and beverage, news and gift, rental car, ground
transportation, and other concessions are based on ANNEP, since their annual revenue potential is
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tied to total volume of passenger traffic. In seasonal airports of this variety, the bulk of the business
for the retailers is accomplished during peak months. The staffing and services available at the
various retailers fluctuates with the seasonal tides. Concessions are also separated into non-secure
and secure categories. Once through screening, passengers typically do not return to the non-secure
portion of a terminal, providing concessions to both areas of a terminal ensures all passengers are
adequately served.
TABLE 4-13
Existing
Type of Occupancy – Apron Level
SF
Concessions (Non-Secure)
2,740
Concessions (Secure)
2,130
Concessions – Storage
240
Ground Transportation
720
Rental Car
Rental Car Counter Area
470
Rental Car Counter Length
28
Rental Car Queuing Area
110
Concessions Subtotal*
6,410

– CONCESSION AREAS
Conceptual
Planning Factor
0.0080
SF/ANN
0.0110
SF/ANN
0.0015
SF/ANN
0.0025
SF/ANN
0.0025
0.0004
0.0005

SF/ANN
LF/ANN
SF/ANN

2013

2018

2023

2033

1,685
2,317
316
527

1,936
2,662
363
605

2,224
3,058
517
695

2,935
4,036
550
917

527
74
105
5,477

605
85
121
6,292

695
97
139
7,328

917
128
183
9,538

*Does not include linear foot calculations.
Sources: ACRP Terminal Planning Spreadsheet Model; Jviation, Inc.

4.8.3.1

Non-Secure Concessions: Restaurant, Gift Shops, and Vending

There are currently 2,740 square feet of space allocated to the non-secure restaurant/kitchen, bar,
restaurant seating area, gift shop, and vending areas adjacent to the ticketing lobby and the baggage
claim area, depicted in Figure 4-8. This functional area is currently at a Service Level of “C”, and it
is adequately supplying the services demanded by the travelers on peak days.

No additional non-secure concession space is needed at this time.
4.8.3.2 Secure Concessions: Coffee Shop/Restaurant, Gift Shop, and Video/Game Room
There are currently 2,130 square feet of space allocated to the secure concessions, depicted in
Figure 4-8. This functional area is currently at a Service Level of “D”. There is a stronger demand
for concessions on the secure side of the terminal during peak travel periods, most especially in the
event of a weather delay or cancellation.

Approximately 1,906 square feet of additional secure concession space is recommended by
2033.
4.8.3.3 Rental Cars
There are currently 250 square feet of space assigned to the rental car counters, depicted in Figure
4-8, with 24 linear feet of rental car counter length. There are currently 210 square feet of space in
the baggage claim area that is primarily utilized for rental car vendor queuing. This functional area is
currently at a Service Level of “C”. Although congestion problems have not been reported in this
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area, based on the observed function of this site and the typical spaces allotted for rental car services
at resort airports, it appears to be slightly undersized for present conditions. This is expected to
continue to degrade over the next 20 years. Increased passenger levels may drive the need for
additional space for rental car vendors.

Approximately 520 square feet of additional space for rental car counters and queuing is
recommended by 2033.
4.8.3.4 Ground Transportation
There are currently 720 square feet of space assigned to the ground transportation offices and
reservation areas. This area currently operates at a Service Level of “B”, adequately accommodating
existing demand.

No additional space for ground transportation is needed for the planning period.
4.8.4

Circulation

Circulation area is space identified for passengers to transition from one location of the terminal to
another. These areas, as detailed in Table 4-14, must be kept as clear as possible to allow the
terminal and its components to operate effectively.
TABLE 4-14 – CIRCULATION AREAS
Existing
Conceptual
Type of Occupancy – Apron Level
2013
SF
Planning Factor
Circulation – General
8,500
0.023
SF/ANN
4,844
Circulation – Ticketing
1,390
4.62
SF/PHOP
1,451
Circulation – Baggage Claim
2,540
6.90
SF/PHTP
2,167
Circulation (Secure)
1,760
0.011
SF/ANN
2,317
Restrooms (Non-Secure)
1,530
2.00
SF/PHP
1,254
Restrooms (Secure)
1,230
2.00
SF/PHP
1,254
Circulation Subtotal
17,430
13,287

2018

2023

2033

5,565
1,617
2,415
2,662
1,400
1,400
15,059

6,394
1,723
2,574
3,058
1,492
1,493
16,734

8,439
1,788
2,670
4,036
1,546
1,546
20,025

Sources: ACRP Terminal Planning Spreadsheet Model; Jviation, Inc.

4.8.4.1

Secure and Non-Secure Circulation Areas

In general, the circulation space in the terminal, as depicted in Figure 4-8, is functioning adequately,
with various congested areas that slow down the passenger flow and decrease the Level of Service at
specific locations. The unassigned/general circulation area is a valuable space as it affords versatility
to the other spaces. Circulation areas provide room for the overflowing queuing and waiting spaces
to spill into, which relieves constraints resulting from peak hour demands. The non-secure
circulation currently has a Service Level of “B”. As shown on Figure 4-8, one of the terminal
constraint hotspots is located within the secure-side circulation area. This hotspot is located within
in front of the restrooms, across from the easternmost holdroom. Congestion in this area occurs if
when there is a wait for the restrooms, or in the event of a weather delay, causing congestion of the
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holdroom to spill into the circulation area. Secure-side circulation currently operates at a Service
Level of “D”.

Approximately 2,276 square feet of additional circulation on the secure side of the terminal
is recommended by the end of the planning period.
4.8.4.2 Restrooms
Currently, there are 1,530 square feet in non-secure restrooms, and 1,230 square feet in secure
restrooms. Restrooms on the non-secure side adequately accommodate demand, and operate
generally at a Service Level of “B”. There is less restroom space allocated on the secure side, which
can become constrained with weather delays or cancellations. This functional area operates at a
Service Level of “C”.

Additional restroom space on the secure side of the terminal is recommended during the
planning period.
4.8.5

Passenger Security

Areas within the terminal identified for passenger security are those that directly facilitate or support
all functions related to security operations. These areas, as detailed in Table 4-15, include passenger
and baggage screening, TSA operating space, and space for passenger queuing before and after
screening.
TABLE 4-15 – TSA SECURITY AREAS
Existing
Conceptual
Type of Occupancy – Apron Level
2013
SF
Planning Factor
TSA Security Screening
2,500
1,400 SF/CHKPT 2,800
TSA Security Queuing
620
2.00
SF/PHOP
628
TSA Baggage Screening Area (Bag
6,510
800
SF/MAC
1,600
Make-Up)
TSA Reconciliation Area/Secure Exit
490
2.00
SF/PHOP
628
TSA Offices
100
1.50
SF/PHOP
471
TSA Security Areas Subtotal
10,220
6,127

2018

2023

2033

2,800
700

4,200
746

4,200
774

1,600

2,400

2,400

700
525
6,325

746
560
8,652

774
581
8,729

Sources: ACRP Terminal Planning Spreadsheet Model; Jviation, Inc.

4.8.5.1

TSA Checkpoint

It is the desire of the Airport to make the screening process as streamlined and convenient for
passengers as possible. Given the size and traffic of the Airport, the Service Levels for the TSA
checkpoint are largely dependent on maximum queuing wait time:
A – Excellent level of service; 5 minutes queuing wait time
B – High level of service; 10 minutes queuing wait time
C – Good level of service; 15 minutes queuing wait time
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D – Adequate level of service; 20 minutes queuing wait time
The functional layout of three screening lanes should theoretically provide a short wait time of less
than 15 minutes during peak hours and allow for a Service Level of “C” to be satisfied. However,
the actual passenger experience can vary between a Service Level of “C” and “D”, based on TSA
staffing levels and screening efficiency. The original terminal was designed before the TSA screening
requirements. After the new requirements were implemented, the only logical point to expand was
the existing security checkpoint at the center of the building, adjacent to the ticketing area. From
here, the terminal is delineated into two halves: one half being secure and the other being nonsecure. This has constricted the passenger flow through the terminal and has created ripple effect on
many of the adjacent spaces. Furthermore, TSA security requirements have resulted in passengers
spending more time in the terminal area for a given flight. Passengers arrive earlier, anticipating the
extra screening time, and potentially end up spending more time waiting in the secure side as a
result.
As mentioned in Section 4.8.4.1, the passenger security queuing line prior to the security checkpoint
often becomes congested, spilling into general circulation. The security checkpoint, as depicted
previously in Figure 4-8, has two stations for identification verification and three lanes, with two
metal detectors. Although it was designed to accommodate two lanes, the existing checkpoint
contains three X-Ray machine lanes, which act as the constricting point in the process. These are
followed by a compressed reconciliation area for passengers to recollect their belongings. The TSA
recommends 1,400 square feet per security lane, including queuing and reconciliation areas. The
security reconciliation area is severely constricted, creating a hot spot as this area spills into
circulation flow between the holdrooms. The security checkpoint area currently operates at a Service
Level “C” on a peak day, falling to a Level “D” by the end of the planning period.

Additional reconfiguration or expansion of the security checkpoint is recommended.
Alternatives will be examined in Chapter 5, Alternatives Analysis.
4.8.5.2 TSA Baggage Screening
TSA baggage security screening takes place behind the ticketing/check-in area, as depicted in Figure
4-8. This functional area is currently at a Service Level of “B”. The TSA has ample space for their
three in-line baggage screening units. This is an ideal set up for a resort town since it is able to
efficiently process the oversized bags common to skier traffic. TSA space is currently occupied by
two CTX 5500 machines to scan the checked luggage and one extra large CTX machine to scan
oversized baggage, along with manual scanning stations to scan baggage that requires further
searching. The TSA screening area is spacious, allowing adequate room to perform all necessary
functions. This area currently does not allow for future growth; however, it is anticipated that these
machines will eventually be replaced by smaller and more efficient models.
TSA space directly behind the ticket counter area is currently occupied by two CTX 5500 machines
to scan the checked luggage, along with manual scanning stations to scan baggage that requires
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further searching. One extra large CTX machine is located in the area behind the curbside check-in,
which is used to manually load oversized bags (such as skis, snowboards, golf clubs, etc.). The TSA
screening area is spacious, allowing adequate room to perform all necessary functions. It is
anticipated that these machines will eventually be replaced by smaller and more efficient models,
which will allow more room for growth in the baggage screening area.

No additions to the TSA Baggage Screening Area are needed during the planning period.
4.8.5.3 TSA Offices
The current TSA office is 100 square feet, and is inadequate to accommodate current TSA needs
during the peak ski season. Additional TSA office space is recommended, which can be
accommodated on the second level of the terminal.

Additional office space may be required by the TSA during the planning period.
4.8.6

Building Service Areas

Building service areas, as detailed in Table 4-16, are portions of the terminal that support the
operation and functionality of the building. Included in this are rooms for storage, maintenance,
electrical, and mechanical equipment.
TABLE 4-16 – BUILDING SERVICE AREAS
Existing
Conceptual
Type of Occupancy – Apron Level
2013
SF
Planning Factor
Maintenance & Storage
220
0.003
SF/Total
156
Mechanical/Electrical/Building Systems
910
0.010
SF/Total
520
Building Service Area Subtotal

1,130

675

2018

2023

2033

156
520

156
520

156
520

675

675

675

Sources: ACRP Terminal Planning Spreadsheet Model; Jviation, Inc.

4.8.6.1

Maintenance and Storage

The maintenance and storage area is currently at a Service Level of “A”. There are 220 square feet of
storage space available on the first level of the terminal, as depicted in Figure 4-8. As at any heavily
utilized facility, storage space is at a premium. With increased activity and use, tools, equipment,
files, and supplies tend to accumulate and take up a great deal of space. For the most part, the
second level of the terminal and adjacent buildings are supplying the maintenance and storage needs
for the terminal.

No additional maintenance and storage space is needed.
4.8.6.2 Mechanical, Electrical, and Building Systems
The mechanical, electrical, and building systems areas are currently at a Service Level of “A”. The
2009 expansion allowed for more mechanical, electrical, and building systems to be located on the
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second level. Given the total square of the terminal, the net mechanical, electrical, communication,
and building system components utilize less area than industry standard planning factors.

No substantial Mechanical, Electrical, and Building System improvements are needed
through the 20-year planning period.
4.8.7

Second Level Terminal Areas

The second level of the terminal, as shown in Figure 4-9, is approximately 14,980 square feet, which
includes areas for airport administration, airline offices and operations, airport operations,
restrooms, breakrooms/kitchen, storage, and mechanical/building systems. Airport administration
offices occupy approximately 3,880 square feet. Airline offices and operations on the second level
occupy approximately 1,910 square feet, and airport operations offices occupy approximately 360
square feet. Some areas reserved for mechanical/electrical/building systems are also multi-use for
storage; therefore, the total square footage for this functional area is 1,590. Storage-specific
functional areas are approximately 810 square feet. Breakrooms and kitchens occupy 270 square feet,
while approximately 990 square feet are occupied for restrooms. Although the second level terminal
functional areas adequately meet existing demand, the remaining 1,980 square feet of
open/unoccupied space should be reserved for future expansion.

The second level terminal areas meet existing demand. To keep the terminal building
within its existing footprint, it is recommended to reallocate space on the second level for
future expansion as demand dictates.
4.8.8

Gates

As shown in Table 4-17, ACRP’s Airport Passenger Terminal Planning and Design models indicate
five gates will be needed for the 20-year forecast of 183,457 departing passengers in 2033. This gate
need is based on the estimated enplanements during the ski season, which has an average of
approximately 18 daily departures during the winter. However, only four non-daily flights are
forecasted during the non-peak season by 2033, which does not support the demand for five gates
during the off season.

Aircraft at Peak Hour
Load Factor (Peak Season)
Peak Hour Enplanements
Gate(s)

TABLE 4-17 – TERMINAL GATES
Existing
2013
2018
8
8
7
70%
70%
73%

2023
9
73%

2033
8
75%

360

360

380

414

476

3

3

4

4

5

Sources: ACRP Terminal Planning Spreadsheet Model; Jviation, Inc.

Although the terminal analysis indicates five additional gates are needed to accommodate
only peak season passengers by 2033, it is recommended to reserve additional gate space for
future activity.
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FIGURE 4-9 – HDN TERMINAL FUNCTIONAL AREAS - SECOND LEVEL

Sources: HDN Airport Management Records; Jviation, Inc.

DRAFT 3/19/2014

4-40

4.8.9
4.8.9.1

Apron Frontage
Aircraft Parking

The commercial apron is made up of roughly 64,440 square yards of concrete and asphalt, and was
designed to accommodate three parking spaces for aircraft such as the Boeing 757 and the 737, and
three parking spaces for smaller commercial aircraft, such as the CRJ-700 and the Bombardier Q400 (see Figure 4-10).
Currently, on a peak day (Saturday in March), two Boeing 737-800s and a Q-400 are scheduled to
arrive, while one of the arriving 737-800s, the arriving Q-400, an Airbus A320, an ERJ-175, and a
CRJ-700 are all scheduled to depart within the peak hour (12:00-1:00pm). This current schedule on
the peak day takes up all six aircraft parking positions on the commercial apron. By 2033, it is
anticipated that six to seven aircraft (with the majority large aircraft) may be parked simultaneously
on the commercial apron during the peak hour of the peak day. The existing commercial apron is
not adequate to accommodate future demand for commercial aircraft parking.
4.8.9.2 Apron Pavement
Additionally, the commercial apron pavement strengths range from 55,000 to 75,000 pounds SWG
aircraft, 65,000 to 210,000 pounds DWG aircraft, and 160,000 to 350,000 pounds Dual Tandem
Gear (DTG) aircraft. Various portions of the pavement that are lighter are limited to dual wheel
regional jet aircraft, which is why parking is separated for large, heavier aircraft and lighter, regional
jet aircraft. Although the CDOT Pavement Evaluation 18 indicates the commercial apron is in
“good” condition (see Figure 4-5), extreme seasonal changes and heavy traffic have deteriorated
apron pavement surfaces more quickly than predicted. Portions of the apron will be rehabilitated in
the summer of 2015 with the runway rehabilitation project.

Future apron expansion alternatives will be examined in Chapter 5, Alternatives Analysis.
The commercial apron’s pavement strength and condition are adequate to accommodate
existing and future aircraft.

18

CDOT Aeronautics 2012 Pavement Evaluation and Pavement Management System Update
DRAFT 3/19/2014

4-41

FIGURE 4-10 – COMMERCIAL AIRCRAFT PARKING POSITIONS

Source: Jviation, Inc.
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4.9 GENERAL AVIATION REQUIREMENTS
The number and types of projected GA operations and based aircraft can be converted into a
generalized projection of GA facility needs. GA facilities include the Fixed Base Operator (FBO),
hangars, apron, and tie-down space.
A major component of GA facilities is apron space. Apron frontage is considered premium airport
space and should be strategically utilized. This is particularly important for HDN. During peak
operations, in the winter months, the GA apron is often at or near capacity. Apron layout design
should take into account the location of airport terminal buildings, FBO buildings, and other
aviation related access facilities at an airport. Aprons provide parking for based and transient
airplanes, access to the terminal facilities, fueling, and surface transportation. AC 150/5300-13A,
Airport Design, Appendix 5, provides guidelines in assisting with the determination of the layout and
design of airplane parking apron(s) and tie-down area(s) for based and transient aircraft.
4.9.1
4.9.1.1

Aircraft Parking Aprons
Transient Aircraft Parking

The GA transient aircraft parking apron (also known as the main apron), shown in Table 4-18,
provides access to parking, terminal facilities, fueling, and surface transportation for aircraft that are
not based at HDN. Appendix 5 of AC 150/5300-13A establishes methodology for the
determination of transient parking. This method involves the analysis and estimation of the demand
for transient airplanes and utilizes forecasting numbers from numerous tables mentioned throughout
Chapter 3, Aviation Activity Forecasts. Chapter 3 indicates that in 2033 there will be 7,892 GA
operations at HDN. The chapter further specifies that in 2033, an estimated four GA operations will
occur on the Airport’s peak hour of operation, and 29 total operations on the peak day. The AC
considers 50% of the peak day operations as a reasonable figure to assume for transient aircraft,
while 25% of peak day transient aircraft could be anywhere on the ground simultaneously. This
equates to approximately 14 total aircraft using the apron on a peak day, while approximately seven
aircraft will simultaneously use the apron on a peak day.
Allowing an area of 1,100 square yards (to accommodate ADG II and III aircraft) is considered
adequate space for each transient aircraft. The result is roughly 15,916 square yards of desired apron
space required for transient aircraft in 2033. Table 4-18 summarizes the current space available,
along with the minimum apron space required, using the above calculations for the next five years,
10 years, and 20 years in the planning period.
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TABLE 4-18 – APRON REQUIREMENTS
Peak Day Operations
Existing Large Aircraft Parking Positions
Available
Peak Day Transient Aircraft Parking
Positions Requirement
Transient Aircraft Parking Position
Requirements Surplus/(Deficit)
Existing Transient Parking Apron
Available (SY)
Peak Day Transient Aircraft Parking
Apron Requirement (SY)
Transient Aircraft Parking Apron
Requirements Surplus/(Deficit) (SY)

2013

2018

2023

2028

2033

17

19

22

25

29

4

4

4

4

4

8

10

11

13

14

(4)

(5)

(6)

(8)

(10)

4,930

4,930

4,930

4,930

4,930

9,136

10,495

12,058

13,852

15,916

(4,206)

(5,565)

(7,128)

(8,922)

(10,986)

Note: Apron planning requirements are based upon 1,100 square yards per transient aircraft. Although the existing GA apron
contains approximately 20,750 square yards of pavement, only 4,930 square yards is available specifically by apron design
standards for aircraft parking, since the remaining apron is used for aircraft movement/taxilanes.
Source: Jviation, Inc.

As shown above in Table 4-18, HDN’s existing apron area reserved for aircraft parking is
insufficient to accommodate both existing and future transient aircraft apron needs. This is
consistent with observations from airport staff, as it is been reported that the GA apron is often at
capacity during the summer months. President’s Day weekend is when the GA apron exceeds
capacity, since airport staff report there is usually an average of 20 jets parked on the apron, within
the movement and taxilane area. It is at this point where transient aircraft are tugged and stored on
the small ramp areas located directly in front of the hangars on the east GA area 19. The deice pad is
an unusable portion of the GA transient apron since it is located within the Taxiway Safety Area
(see Section 4.14). Also, cargo aircraft currently park on the GA apron, further constraining aircraft
parking space. FedEx operates one daily flight five days per week on Cessna Caravans.

Approximately 10,986 square yards of additional transient aircraft apron space is needed by
2033 to accommodate approximately 10 additional large transient aircraft.
4.9.1.2

Based Aircraft Parking Apron

Apron space utilized for based airplanes should be separate from that of transient airplanes.
Moreover, the area needed for parking based airplanes is typically a smaller space per airplane than
for transient aircraft. The smaller required space results in knowledge of the specific type of based
airplanes at an airport in addition to closer clearance allowed between airplanes. Currently, according
to airport records, all nine based aircraft at HDN are housed inside a hangar. No based aircraft are
stored on tie-downs. As mentioned in Chapter 3, Aviation Activity Forecasts, FAA Form 5010, Airport
Galaxy Aviation currently has agreements with hangar owners for parking transient aircraft in front of the private
hangars when the transient apron reaches capacity.

19
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Master Record, indicates that over 100 aircraft are based in the Yampa Valley, but only 8% of those
are based at HDN (nine total) while the rest are based at Steamboat Springs/Bob Adams Field (SBS)
and Craig-Moffat County Airport (CAG). Based aircraft growth within the Yampa Valley could
reach capacity at SBS and CAG, which leaves the potential for an increase in based aircraft at HDN
over the next 20 years; however, this demand has not been indicated or warranted. Since the based
aircraft forecasts at HDN projects minimal growth (increasing to 11 by 2033), it is assumed that all
future based aircraft will continue to be stored in hangars. Therefore, based aircraft will continue to
use the GA apron only for refueling, deicing, and other related activities. Should a based aircraft
apron be justified in the future, the east GA area has been reserved for future development.

Based aircraft apron needs are met at HDN; however, a development area for additional
apron expansion has been reserved.
4.9.2

GA Apron Pavement

Portions of pavement of the GA tie-down and aircraft parking apron vary in dates of their last major
rehabilitation, according to the CDOT Aeronautics 2012 Pavement Evaluation and Pavement
Management System Update. The northeast and the northwest sections of the apron were last
rehabilitated in 1994, the southwest section was rehabilitated in 2009, and the southeast section of
the apron where the GA deice pad is located was last rehabilitated in 2003. The deicing area of the
GA apron will be rehabilitated with the 2014 runway rehabilitation project.

The GA apron overall is in good condition. Continued preventative pavement maintenance
and use of the pavement maintenance plan are recommended to ensure pavement life.
4.9.3

Aircraft Storage Facility Requirements

Hangar requirements are a function of the number of existing and forecasted based aircraft. HDN
currently has approximately 60,900 square feet of conventional hangar space to accommodate based
aircraft, including four box hangars, two private corporate hangars, and two FBO hangars. This
equates to approximately 6,767 square feet of hangar space for each existing based aircraft, which is
used as the planning ratio for future hangar storage requirements, as shown in Table 4-19. Specific
demand will be based on the actual size of aircraft that are ultimately based at HDN. The hangar
facilities are currently in good to new condition. Aircraft hangar storage is currently below capacity,
as one hangar is vacant at the time of this report; however, additional hangar development is
recommended within ten years (2023). If terminal building improvements were to occur, the FBO
hangars on the GA apron would need replaced. Alternative hangar development options will be
investigated in Chapter 5.

Approximately 13,533 square feet of additional hangar space is needed by 2028 to
accommodate approximately 11 based aircraft.
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TABLE 4-19 – HANGAR REQUIREMENTS

Year

Based GA
Aircraft

2013
2018
2023
2028
2033

9
9
10
11
11

Based Aircraft
Using
Tie-Downs
0
0
0
0
0

Minimum
Hangar Space
Required (SF)
57,900
57,900
67,667
74,433
74,433

Current
Hangar Space
(SF)
60,900
60,900
60,900
60,900
60,900

Hangar
Surplus or
Shortfall (SF)
3,000
3,000
(6,767)
(13,533)
(13,533)

Source: Jviation, Inc.

4.9.4

FBO Facility Needs

HDN has one full-service FBO, Galaxy Aviation, with two large corporate hangar facilities located
east of the terminal building. As discussed in Section 2.6.1, the FBO caters to GA traffic with fuel
sales, aircraft parking, hangar storage and other amenities. Airport staff has indicated that the FBO
facilities will be relocated to the east side GA development area before the end of the 20-year
planning period, as activity on the GA apron (located in front of the FBO facilities) is frequently
constrained.

Improvement to and relocation of the FBO facilities to the east GA development area are
recommended. Expansion options will be discussed in detail in Chapter 5, Alternatives
Analysis.

4.10 LANDSIDE REQUIREMENTS
Landside facilities support airside operations, such as the facilities necessary for handling aircraft and
passengers while on the ground. The landside facilities consist of FBO buildings, access roads,
hangars, and other support facilities. The capabilities and capacities of various landside components
are examined in relation to the projected demand to help identify future landside facility needs.
4.10.1 Regional Transportation Network
The roads and highways that provide access to HDN are adequate to handle both the current
conditions and the future growth predicted in the approved FAA Forecast. HDN is accessed from
U.S. Highway 40, which is located north of the Airport, via County Road 51A. County Road
51A/Routt Road provides access to the terminal building and the FBO area on the east side of the
apron, as shown in Figure 4-11.
Airport management has indicated that access improvements are needed within the planning period.
Currently, the intersection of U.S. Highway 40 and County Road 51 does not meet design standards
for the Federal Highway Administration (FHA) and CDOT’s Manual on Uniform Traffic Control
Devices. Further, improvements are also needed on the section of County Road 51A that leads to
the Airport.

DRAFT 3/19/2014

4-46

The intersection of U.S. Highway 40 and County Road 51B, as well as County Road 51A to
the Airport will need improvements during the 20-year planning period.
FIGURE 4-11 – HDN AIRPORT ACCESS

Source: Jviation, Inc.

4.10.2 On-Airport Circulation Roadways
Ground access to the passenger terminal building is provided by a loop road (Terminal Way) circling
the parking areas, and provides curb front access and general circulation. Terminal Way will need
maintenance within less than ten years.
An on-airport vehicle service roadway (VSR) is scheduled to be constructed in 2014-2015. The VSR
will provide secured access from the GA apron to the ARFF/SRE area on the south side of the
airfield. From the GA apron, the VSR runs east parallel to Taxiway A, and connects with Taxiway B
in the east GA development area. From Taxiway B, the VSR continues east along the airfield,
circling around Runway 28 (parallel to County Road 51). From this point, the VSR follows the fence
line on the south side of the airfield, ultimately connecting to the ARFF/SRE Building apron. An
ARFF VSR will also be constructed from the ARFF/SRE Building apron, providing a direct
connection to Runway 10/28 to improve airfield access for ARFF vehicles. Only vehicles permitted
with secured access to the airfield will be allowed to use the VSR (i.e. fuel delivery trucks, airport
operations vehicles, etc.).

Roadway maintenance will be required on Terminal Way before 2023.
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4.10.3 Terminal Auto Parking
Parking space requirements for the terminal parking lot are a function of forecasted enplanements.
Parking at HDN is currently adequate for meeting the existing passenger demand level. HDN
currently has 367 free one-hour/paid long-term parking, and 16 free 30-minute paved parking
spaces for commercial passengers, located north of the terminal building, as shown in Figure 4-12.
There are times in the peak travel period, during the ski season, where parking nears or exceeds
capacity. During off-peak seasons, parking is more than adequate to meet the needs of airport users.
For planning purposes, the existing ratio of 3.5 parking spaces for every 1,000 enplanements was
used to determine parking lot demand at HDN, as shown in Table 4-20.
TABLE 4-20 – TERMINAL PARKING DEMAND

Annual Enplanements
Short-Term/Long-Term Parking
Spaces Requirement
Parking Spaces Surplus/(Deficit)

2013*
105,309

2018
120,985

2023
138,995

2033
183,457

367

422

484

639

0

(55)

(117)

(272)

*Actual
Note: Parking requirements are based on 367 spaces currently in the free one-hour/paid long-term parking lot at HDN.
Source: Jviation, Inc.

By 2033, 272 additional terminal parking lot spaces are recommended. Parking lot
rehabilitation and maintenance will also be needed within the 20-year planning period.
Terminal parking lot expansion alternatives will be examined in Chapter 5.
4.10.4 General Aviation Auto Parking
As shown in Figure 4-11, there are two GA auto parking lots. There is one paved lot with 20 spaces,
located in between and the FBO hangar facilities, and one gravel lot located to the north of the
easternmost FBO hangar, which is used for overflow parking. The paved GA parking lot is heavily
used and is at capacity. For planning purposes, the existing ratio of one parking space for every 163
itinerant operations was used to determine parking lot demand at HDN, as shown in Table 4-21.
TABLE 4-21 – GA PARKING DEMAND

Itinerant GA Operations
Short-Term/Long-Term Parking
Spaces Requirement
Parking Spaces Surplus/(Deficit)

2013*
3,262

2018
3,747

2023
4,305

2033
5,682

20

23

26

35

0

(3)

(6)

(15)

Source: Jviation, Inc.
*Actual

An additional 15 paved parking spaces are recommended for the GA auto parking by the
end of the planning period. Expansion options for GA auto parking will be evaluated in
Chapter 5, Alternatives Analysis.
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FIGURE 4-12 – HDN PARKING AREAS

Source: Jviation, Inc.
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4.11 AIRPORT EQUIPMENT
4.11.1 Aircraft Rescue and Firefighting (ARFF) Equipment
As discussed in Section 2.5.1.2, HDN has an ARFF Index B from April to November, and an
ARFF Index C from December to March. HDN currently has three ARFF vehicles. Both the 2013
Rosenbauer Panther and the 2009 Rosenbauer Panther each have 3,000 gallons in water capacity,
400 gallons in Aqueous Film Forming Foam (AFFF) capacity, and 500 pounds in dry chemical
capacity. The 1992 Emergency One Titan has a water capacity of 1,500 gallons, an AFFF capacity of
195 gallons, and a dry chemical capacity of 500 pounds.
The existing ARFF vehicles meet ARFF Index B and C requirements. Airport management has
indicated that the 1992 Emergency One Titan will be replaced upon delivery of a new ARFF vehicle
(Rosenbauer Panther 6x6), which is expected in April 2014.

No additional or replacement ARFF equipment is recommended for this planning period.
4.11.2 Snow Removal Equipment (SRE)
HDN’s current snow removal equipment (SRE) is listed below in Table 4-22. The Airport’s snow
removal and maintenance equipment adequately meets the requirements of AC 150/5200-30C,
Airport Winter Safety and Operations, which requires enough equipment to clear one inch of falling
snow per hour from the primary runway, taxiway(s), and priority apron areas. As discussed in
Section 4.9.4, FBO facilities will be relocated to the east GA development area. Once FBO facilities
are developed in the east GA development area, additional SRE will be needed since more pavement
will need snow removal during the winter season.

The 1996 Oshkosh 4x4 Plow Truck, the 1999 Stewart & Stevenson 4x4 Broom, and the 1999
Dodge 2500 Pickup for Bowmonk Breaking Action are recommended to be replaced within
the 20-year planning period. Additional SRE will be needed as FBO facilities are expanded
in the east GA development area.
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TABLE 4-22 – HDN SNOW REMOVAL EQUIPMENT (SRE)
Year

Snow Equipment

1996
1994
1999
2011
2010
1995
2013
2009
1999
2001
2005
2000
2006
2013*
2006
2007
2012

Oshkosh 4x4 Plow Truck with 14’ blade & sander
Oshkosh 4x4 Snow Blower with 102” blower head
Stewart & Stevenson 4x4 Broom with 20’ broom head
GMC Pikcup for Bowmonk Breaking Action
Western Star Broom truck with 20’ broom head
John Deere loader
John Deere Tractor with loader and rear blade
Printoh Snow Cat with blade
Dodge 2500 Pickup for Bowmonk Breaking Action
Ford Explorer for Bowmonk Breaking Action
Stewart Stevenson 4x4 Snow Blower with 102” blower head
Volvo 6x6 Dump Truck with 20’ blade
Cat 140H Grader with 14’ wing
Bobcat Skid Steer
Cat 966H Loader with 24’ Gerstadt snowplow
Cryotech Spray Bar
Oshkosh 4x4 Snow Blower with 102” blower head

Condition

Use

Fair
Good
Fair
Excellent
Good
Good
New
Excellent
Fair
Good
Good
Good
Good
Excellent
Excellent
Excellent
Excellent

Secondary
Secondary
Primary
Secondary
Primary
Primary
Primary
Primary
Secondary
Primary
Primary
Primary
Primary
Primary
Primary
Primary
Primary

*New every year.
Source: Yampa Valley Regional Airport Snow and Ice Control Plan.

4.12 SUPPORT FACILITIES
4.12.1 Airport Administration
The airport administration offices are located on the second level of the commercial passenger
terminal building. Currently, airport administration offices occupy approximately 3,880 square feet.
There is also office space for airline and airport operations on the second level. This building
adequately serves existing airport staff, and with nearly 2,000 square feet unoccupied on the second
level, there is sufficient room available for expansion.

Airport administration facilities are adequate for the planning period.
4.12.2 Aircraft Rescue and Firefighting (ARFF) Station/Snow Removal
Equipment (SRE) Building
The multiple function/dual use 20 ARFF and SRE facility is located on the south side of the Airport,
directly across from the terminal area complex. The location of the ARFF building allows for the
FAR Part 139 response time of three minutes to the mid-point of the furthest runway, which is
approximately the intersection of Runway 10/28. The building has two levels; the main level, which
contains storage for ARFF and SRE vehicles and equipment, is approximately 27,000 square feet.
The second level, which contains offices, storage, and training rooms, is approximately 7,000 square
feet.
20

FAA AC 150/5210-15A, Aircraft Rescue and Firefighting Station Design
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The ARFF/SRE building has a total of six bays facing the runway. The four larger bays of the
building also have drive-through bay access, opening both to the airside and to the back of the
building. Two bays, located on the west side of the building, hold the smaller ARFF vehicles and
equipment, which includes the 1992 Emergency One Titan and an ARFF mini pumper truck. The
ARFF bay door opening for the bay located on the west side of the building is 16 feet wide and 14
feet tall, and the bay door opening on the adjacent smaller bay is ten feet wide and eight feet tall.
The bay adjacent to the smaller ARFF bay is identical in size and is used for SRE and maintenance
storage.
Since the larger ARFF vehicles do not fit in the dedicated ARFF bays, the center large SRE bay is
temporarily used to store the 2013 Rosenbauer Panther ARFF vehicle. This bay is 22 feet wide and
16 feet tall. The next two bays on the west side of the building hold all SRE vehicles and equipment.
The bay located next to the temporary ARFF bay has an opening 18 feet wide and 16 feet tall. The
large bay located on the far west end has an opening of 22 feet wide and 16 feet tall. All drivethrough bays have the same dimensions for the openings to the rear of the building.
Because the dedicated ARFF bays are not wide enough to accommodate the Index C ARFF
vehicles, the 2009 Rosenbauer Panther ARFF truck is currently stored in one of the airport
maintenance facilities to the west of the ARFF/SRE building. Further, some SRE vehicles and
equipment are also stored in the airport maintenance facilities and outside on the SRE/ARFF apron.
Although the ARFF/SRE facility is in good condition, it is over capacity. According to FAA AC
150/5210-15A, Aircraft Rescue and Firefighting Station Design, the minimal footprint of the bay size for a
Class V ARFF vehicle (>3,000 gallons water capacity) is 12 feet by 50 feet. However, as AC
150/5210-15A indicates, the largest existing anticipated new truck establishes the configuration of
the bay, which should provide enough safety and space for operations, maintenance, storage for
personal protective equipment (PPE) for ARFF personnel, and storage for ARFF equipment. Based
on the size of the new Rosenbauer Panther 6x6 that is anticipated for 2014, the minimal bay size
footprint to accommodate an Index C truck is 12 feet by 100 feet (1,200 square feet).
As discussed in Section4.11.2, once FBO facilities are relocated to the east GA development area,
additional SRE equipment will be required since more pavement will need to be cleared during the
winter season, increasing the demand for additional SRE storage. FAA AC 150/5220-18A, Buildings
for Storage and Maintenance of Airport Snow and Ice Control Equipment and Materials, requires that SRE
storage space be allocated to accommodate storage areas, support areas, and special equipment
areas. As airport staff has indicated, an additional SRE bay or cold storage space of 30 feet by 100
feet (3,000 square feet) would accommodate SRE storage needs. 21

An additional bay is needed based on the assumption that the 2013 Rosenbauer Panther ARFF vehicle remains stored
in the center SRE building.

21
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It is recommended that ARFF storage facilities be expanded by 1,200 square feet. An
additional SRE bay or 3,000 square feet of cold storage is recommended to accommodate
SRE vehicles and equipment within the 20-year planning period.
4.12.3 Airport Maintenance Facilities
All airport maintenance facilities are in three separate buildings located to the west of the
ARFF/SRE building, off Tower Court. These buildings consist of a Quonset hut, wood shop, and
an unheated cold storage building. The cold storage building holds one of the ARFF trucks, and the
Quonset hut holds a SRE vehicle. Tractors, mowers, and maintenance trucks are stored inside all
three buildings. The Quonset hut is considered to be in poor condition, while the cold storage
building and wood shop are in good condition.

It is recommended that the Quonset hut be replaced during the 20-year planning period.
4.12.4 Ground Service Equipment
Ground support equipment (GSE) at HDN is provided by Skywest (United Airlines/United Airlines
Express, Delta Air Lines, and Alaska Airlines), G2 Flight Services (American Airlines), and Galaxy
Aviation. GSE includes aircraft tugs, deicers, ground power units, baggage carts and belt loaders,
and serving vehicles. GSE is staged on the north/northwest edge of the commercial apron
(approximately 890 square yards), west of the passenger terminal building. Additional overflow for
GSE storage is located adjacent to the former administration building. The amount of GSE needed
is determined by the demand of individual operators. GSE is currently at a level that adequately
meets the demand of existing operations, as indicated by airline tenants in the Airport User Survey
(see Appendix B). Existing parking for GSE is also adequate for existing operations. Due to a lack
of dedicated space, all maintenance and vehicle service work is currently done outside on the
existing apron. Service work can be hindered by inclement weather, cold, and the presence of snow
and ice. Additionally, there is no system to protect from hazardous materials. If the commercial
apron was expanded, additional GSE storage would be warranted.

As demand increases, staging areas for this equipment should be monitored to ensure that
adequate facilities are provided. It is recommended that a dedicated area for covered space
be reserved for maintenance on GSE.
4.12.5 Airport Perimeter Fence and Access Control
The perimeter of the Airport is protected by an eight-foot tall, woven wire perimeter/wildlife fence.
The terminal area security fencing is a six-foot, chain link fence with three strands of barbed wire.
Vehicle access to the Airport Operations Area (AOA) is protected by secured access gates that
require airport identification.
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Doors providing access from buildings onto the secured area are protected by card readers that must
be swiped with airport identification to verify and track access. Buildings that provide access to the
non-secured portions of the Airport are the responsibility of the building occupants.

All airport perimeter fence and access control measures meet TSA and FAA guidelines.
4.12.6 Federal Agency Facility Needs (FAA and TSA)
Federal agencies that operate at HDN are FAA and TSA. Currently, the FAA occupies a portion of
the former administration building on the west side of the commercial apron. TSA personnel
operate inside the Commercial Terminal, and lease space for offices and other support rooms from
the Airport. Existing facilities adequately meet the needs of the respective Federal agencies. Changes
to Federal regulations have the potential to impact facility and staffing needs.

It is recommended that facilities be monitored to ensure they continue to provide an
adequate level of service and comply with Federal requirements.

4.13 FUEL STORAGE REQUIREMENTS
HDN has five aboveground fuel storage tanks, located in the northeast corner of the GA parking
apron/FBO service area, which are managed by the FBO. Galaxy Aviation also is the fuel provider
for all airlines operating at HDN. Based on fuel data provided by airport management, over 1.1
million gallons of fuel were sold in 2012, with the peak month of fuel sales occurring in March. JetA fuel sales are the highest during the winter season, and AvGas fuel sales vary with spikes in both
March and August. The annual operations for the same time period were approximately 10,781.
Measuring fuel flowage against annual operations equates to approximately 84 gallons of fuel per
operation. Comparing the average 84 gallons per operation against the Airport’s existing fuel storage
capacity, approximately nine days of fuel storage can be accommodated in 2033, as shown in Table
4-23.
TABLE 4-23 – FUEL STORAGE CAPACITY

Operations - Average Peak Day
Fuel (gal) – Average Peak Day
Existing Fuel Storage
Approximate Days of Fuel

2013

2018

2023

2033

40
3,332
50,000
15

45
3,832
50,000
13

52
4,397
50,000
11

69
5,803
50,000
9

Source: Jviation, Inc.

The existing fuel storage provides an adequate level of service for existing and future operations for
the 20-year planning period. Existing storage capacity also provides for possible delays which could
occur in fuel delivery, given the location of the Airport.

Existing and future fuel storage capacity requirements are met; no modifications are
recommended.
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4.14 DEICING FACILITIES
Deicing is the removal of frost, ice, slush, or snow through the application of heated water and
propylene or ethylene glycol to ensure safe aircraft operations. Currently, deicing for commercial
aircraft is provided by Skywest and G2 Flight Services. Deicing operations use large amounts of
chemicals, which drain off airport facilities into nearby rivers, lakes, and streams. This can
significantly impact water quality, including reductions in dissolved oxygen, reduced organism
abundance and species diversity, and drinking water contamination.
On August 28, 2009, the EPA issued their proposed rule 40 CFR 449, entitled Effluent Limitation
Guidelines and New Source Performance Standards for the Airport Deicing Category, in the Federal Register. As
originally proposed, the rule would require that airports over a certain size, as determined by the
number of operations, collect either 20% or 60% of Aircraft Deicing Fluid (ADF), depending on the
total amount of gallons dispensed per year. However, after undergoing an extended comment
period, the final published rule removed many of these collection requirements. As currently
published, existing airports with 1,000 or more annual jet departures that generate wastewater
associated with airfield pavement deicing are to use non-urea-containing deicers, or alternatively,
meet a numeric effluent limitation for ammonia. 22
There are currently two deice pads located on the main apron, as shown in Figure 4-13. The
commercial deice pad is located on the southwest corner of the commercial apron area, and is
approximately 3,790 square yards. The trench drain for deicing fluid contaminants is located on the
south side of the commercial deice pad. The GA deice pad is located on the southeast corner of the
GA apron, and is approximately 2,890 square yards. The trench drain for the GA deicing fluid
contaminants is located along the north edge of the deice pad. Two glycol recovery ponds are
located to the east of the terminal parking lot, off of County Road 51A Road. Since there is currently
no contaminant recycling program, the glycol ponds reach capacity during a wet, winter season.
Since the glycol recovery ponds are unlined, alternatives for increasing the capacity of the glycol
ponds without modifying the existing ponds are recommended.
The GA deice pad is currently located within both the Taxiway A TSA and OFA. Per AC 150/530013A, the TSA is required to be free of non-frangible objects, except when fixed by function, which
allows for the safe movement of aircraft without the threat of striking any objects or other aircraft.
Further, the taxiway/taxilane OFA must be clear of parked aircraft, public service roads, and other
objects, except for those that are located in the OFA for aircraft ground maneuvering and air
navigation purposes.

The current collection system meets the 20% requirements; therefore, HDN will not be
required to collect deicing fluid. HDN should continue to monitor ADF collection activities
and compliance with EPA standards. Alternatives for expanding glycol recovery pond
capacity are recommended during the planning period. The GA deice pad should be
22

United States Environmental Protection Agency, Fact Sheet: Effluent Guidelines for Airport Deicing Discharges, April 2012
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relocated out of the TSA and TOFA to remain compliant with FAA taxiway design
standards.

4.15 UTILITIES
Utilities at the Airport include potable water, sanitary sewer, phone, electric, storm water, and natural
gas. Routt County and the Town of Hayden will construct a water tank and a connecting water line,
located near the east end of Runway 10/28. The water tank will be 49 feet high, and is located
outside of the 14 CFR Part 77 approach surface. The connecting water line will pass through airport
property, running parallel to Runway 10/28 and connecting to the ARFF/SRE area on the south
side of the airfield. The water line will also be constructed east of the Runway 28 threshold, and will
connect to the private hangars to provide additional water access to the east GA development area.
The water line and water tank are planned for construction in 2014, contingent upon state funding.
A conduit line for airport communication is needed for future use in the east GA development area.
The conduit line is planned to be installed on the south side of the proposed VSR, west of Taxiway
B, during the 2014-2015 runway rehabilitation project. Cables for the conduit will be installed once
the east GA development area is expanded.

Contingent upon state funding, a water line will be constructed on airport property in 2014.
A conduit line for airport communication will be installed in the east GA development area
in 2014-2015. Cables for the conduit will be needed once development occurs in the east GA
development area.
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FIGURE 4-13 – HDN DEICE PADS

Source: Jviation, Inc.
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4.16 REGULATORY REQUIREMENTS
4.16.1 Airports Geographic Information Systems (AGIS)
In order to better support FAA NextGen, GIS standards have been introduced and are gradually
being phased in over time. The goal with NextGen is to create a system-wide standard for collection
and input of aviation data. The FAA introduced three new advisory circulars to provide guidance for
these new standards, which became mandatory for all federally obligated airports on September
2009. AC 150/5300-16A, General Guidance and Specifications for Aeronautical Surveys, AC 150/5300-17C,
General Guidance and Specifications for Aeronautical Surveys: Airport Imagery Acquisition and Submission to the
appropriate government agencies, and AC 150/5300-18B, General Guidance and Specification for Aeronautical
Surveys: Airport Survey Data Collection and Geographic Information System Standards, describe how the data
is collected and processed, and have replaced the now obsolete FAA Survey Standard No. 405.
As part of the Master Plan Update, GIS data will be collected, which meets the requirements of AC
150/5300-16A, AC 150/5300-17C, and AC 150/5300-18B. In addition to following these
guidelines, the FAA plans to further standardize the data collection process so future ALPs are
uniform and easily obtained through an online depository. As these methods and technologies are
created, they will be rolled out to the system in a phased approach.

HDN will be compliant with the AGIS requirement at the completion of this Master Plan.
4.16.2 Airport Emergency Plan
After the events of 9/11, the FAA released a revision to AC 150/5200-31C, Airport Emergency Plan
(AEP). The change provided guidance for airports to develop and implement the now mandated
FAA-approved emergency plan outlined in Title 14 CFR 139.325. Significant changes were included
in the revised AC to allow airports to better respond to emergencies. In particular, the National
Incident Management System (NIMS) and the Incident Command System (ICS) have now been
incorporated. This inclusion required changes to organizational structure, response methodology,
and requires additional training and resources for airports.

In order to remain in compliance, HDN submitted an updated AEP in January 2012 for
FAA’s review and approval.
4.16.3 Planning for Compliance
Since HDN receives FAA Airport Improvement Program (AIP) grants, compliance with Federal
Grant Assurances and other Federal obligations is required by Routt County (the Airport Sponsor).
The FAA Northwest Mountain Region and the Denver Airports District Office are encouraging
airport sponsors to consider their compliance with the Grant Assurances and other Federal
obligations concurrently with the master plan process, for the purpose of ensuring sound decision-

DRAFT 3/19/2014

4-58

making going forward. A Planning for Compliance study will be completed as part of this Master
Plan, which will review any specific compliance issues that may currently exist at HDN. Areas that
will be evaluated include existing land use and property, lease agreements, rates and charges, airport
rules and regulations, airport minimum standards, and guiding documents for FAA compliance.

A Planning for Compliance study will be completed as part of this Master Plan in order for
HDN to remain in compliance with Grant Assurances and other Federal obligations.

4.17 SUMMARY
A summary of the facility improvements that currently need to be addressed during the 20-year
planning period is provided below in Table 4-24. Certain improvements will be further examined in
Chapter 5, Alternatives Analysis, to evaluate options to accommodate the facility requirements.
TABLE 4-24 – HDN FACILITY REQUIREMENTS SUMMARY

Section

Facility

4.2.4

Runway Protection Zone

4.2.8

Taxiway Design

4.3.4
4.3.8

Runway Blast Pads
Runway Surface

4.5

Navigational Aids

4.6
4.8.2.1
4.8.2.7
4.8.2.9
4.8.3.2
4.8.3.3
4.8.4.1
4.8.4.2
4.8.5.1
4.8.5.3
4.8.8

Commercial Apron Pavement
Ticketing
Baggage Make-Up
Holdrooms
Secure Concessions
Rental Cars
Secure Circulation
Restrooms
TSA Checkpoint
TSA Offices
Gates

4.9.1.1

Transient Aircraft Parking

Improvements Recommended
• Acquire 46 acres in fee simple or avigation easements for
the Runway 10 RPZ
• Relocate county Road 51 outside of the Runway 28 RPZ
• Paved 25-foot taxiway shoulders
• Reconstruct Taxiways A3 & A4 to TDG 5 during the next
major pavement rehabilitation project
• Relocate Taxiway A4 out of direct access between the
apron and Runway 10/28
• Limit the number of taxiways located within the “high
energy” area of runway (Taxiways A3 & A4)
• Construct paved blast pad to Runway 28
• Perform routine maintenance
• Replace the Runway 28 PAPIs, the lighted wind cone and
segmented circle, and the supplemental wind cones
• Expand commercial apron
• Add 590 sf ticket queuing space
• Expand baggage make-up by 955 sf
• Expand holdroom space as gates are added
• Add 1,906 sf secure concessions space
• Add 520 sf for rental car counters and queuing
• Add 2,276 sf of secure circulation
• Expand secure-side restrooms
• Expand or reconfigure security checkpoint
• Additional TSA office space may be required
• Reserve additional gate space
• Add 10,986 sy of additional transient aircraft apron
space by 2033

Continued on next page
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TABLE 4-25 – HDN FACILITY REQUIREMENTS SUMMARY (CONTINUED)

Section

Facility

4.9.2

GA Apron Pavement

4.9.3
4.9.4

Aircraft Storage Facilities
FBO Facility Needs

4.10.1

Regional Transportation
Network

4.10.3
4.10.4

On-Airport Circulation
Roadways
Terminal Auto Parking
GA Auto Parking

4.11

Snow Removal Equipment

4.12.2

ARFF/SRE Building

4.12.3
4.12.4

Airport maintenance facilities
Ground Service Equipment

4.14

Deicing Facilities

4.15

Utilities

4.10.2

Improvements Recommended
• Perform preventative pavement maintenance and
pavement maintenance plan
• Add 13,533 sf of additional hangar space by 2028
• Improve and relocate FBO facilities
• Improve the intersection of U.S. Highway 40 and County
Road 51B
• Improve roadway portion of County Road 51A to the
Airport
•

Perform roadway maintenance on Terminal Way

•
•
•

Add 272 additional vehicle parking spaces by 2033
Add 15 additional GA auto parking spaces
Replace the 1996 Oshkosh 4x4 plow truck, the 1999
Stewart & Stevenson 4x4 broom, and the 1999 Dodge
pickup for Bowmonk breaking action
Expand ARFF storage by 1,200 sf
Add SRE bay or 3,000 sf cold storage
Replace Quonset hut
Reserve dedicated covered space for GSE maintenance
Expand glycol recovery pond capacity
Relocate GA deice pad out of the TSA and TOFA
Install cables for conduit line in east GA development
area for communication

•
•
•
•
•
•
•

Source: Jviation, Inc.
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