Planning Concepts and Alternatives Analysis

Introduction

The purpose of this chapter is to present the Planning Concepts and Alternatives for
Boulder Municipal Airport, in terms of both their vision and reasoning. Therefore, several
basic assumptions have been established, which are intended to direct the future planning
of the Airport. These assumptions are supported by the aviation activity forecasts and
include a commitment for continued airport operation, which supports local and regional

needs.

The first assumption states that Runway 8/26 will be maintained to Airport Reference
Code (ARC) B-1I design standards with future instrument approach visibility minimums
of 1-mile being protected to Runway 26. This is the same ARC designation that was
identified in the 1992 Airport Master Plan.

The second assumption states that the Airport’s existing glider operation will be
maintained, utilizing either the present Runway 8G/26G configuration that reflects a
non-federal/non-standard design installation, or an alternate layout configuration.

The third assumption states that the existing runway length of 4,100 feet for Runway
8/26 will be maintained.

Planning Goals

Accompanying these assumptions are several goals, which have been established for
purposes of directing the plan and establishing continuity in the future operation of the
Airport. In the future, the Airport is projected to have the same type and volume of
flying activity that has occurred over recent history. However, there may be
improvements to how the Airport supports that activity in terms of safety and
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infrastructure enhancements and responding to community needs. The planning goals
take into account several categorical considerations relating to the needs of the Airport
both in the short-term and the long-term, including safety, noise, capital improvements,
land use compatibility, financial and economic conditions, public interest and
investment, and community recognition and awareness.

The goals of this Master Plan are:

e Ensure that the future planning of the Airport will continue to support its
role in the region, to accommodate a variety of general aviation users in
Airport Reference Code (ARC) B-1I and below, ranging from glider to
corporate aviation operators.

e Provide effective direction for the future operation of Boulder Municipal
Airport through the preparation of a balanced plan and adherence to the
adopted improvement program.

e Continue the provision of a safe and efficient environment for aircraft
operation.

1) Plan the Airport to be able to safely accommodate the forecast
aircraft fleet with facilities propetly sized to accommodate forecast
demand.

2) Maintain/update minimum standards, rules, and regulations for
future operation of the Airport and the maintenance of existing
facilities.

3) Direct any future land acquisition recommendations (i.e., fee simple
and/or easement) in consideration of airport safety and land use
compatibility.

e Preserve the Airport’s ground transportation access requirements with the area’s
regional transportation goals.

e Maintain/enhance the self-sustaining capability of the Airport and ensure the
financial feasibility of future airport capital improvements.

1) Program facilities to be constructed when demand is realized
(construction is to be driven by actual demand, not forecast demand).

e Continue to address community concerns such as noise, wildlife habitat and impacts
and environmentally sustainable maintenance practices.

e Plan and develop the Airport to be environmentally compatible with the community
and minimize environmental impacts on both airport property and property adjacent
to the Airport.
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Airside Planning Alternatives

Introduction

Because all other airport functions relate to and revolve around the basic runway/
taxiway layout, airside planning recommendations must first be carefully examined and
evaluated. Itis essential that the initial development of the Airport be commensurate
with the anticipated needs and requirements of the airport users; however, the long-term
expansion capabilities of the facility must also be considered and planned for to ensure
the future success of the project. The main objective of the planning alternatives
presented herein is to identify future projects that will result in a runway/taxiway system
capable of accommodating the forecast aviation activity.

To accommodate the projected operational demand at Boulder Municipal Airport
through the year 2023 (i.e., the end of the twenty-year planning period), two
development alternatives for the Airport have been prepared and are presented in the
following illustrations. Both the forecast operations and the goals of the City of Boulder,
relative to aviation development and economic enhancement, were incorporated into the
planning effort.

Alternatives

The following airside planning alternatives were evaluated.

Alternative One. Preserve the Airport’s existing parallel runway configuration & design
standards, and implement future instrument approach upgrades to Runway 26.

Runway 8/26.

® _ARC Dimensional Criteria: Maintain existing ARC B-II design standards through the
planning period of this document. Resolve existing non-standard dimensional
criteria for runway centerline to holdline and runway object free area width
through a request for a modification of standards. The FAA has previously
granted existing modification of standards for both parallel runway and parallel
taxiway centerline separation standards, and these additional modification
requests are needed to provide consistency with previous non-standard design
criteria determinations. In addition, the future application of instrument
approach criteria for the Airport will not require the implementation of more
restrictive FAA dimensional criteria in consideration of the proposed 1-mile
visibility minimums.

o Dimensions: Based on the Airport’s existing and projected operational activity,
coupled with the facility’s existing site constraints (i.e., steep topography and
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adjacent lake), the runway is to be maintained at its existing dimensions of 75 feet
wide and 4,100 feet in length.

Pavement: Maintain existing gross weight bearing capacity of 16,000 pounds single
wheel and 30,000 pounds dual-wheel gear configuration.

Instrument Approach Criteria: The existing Runway 26 visual approach will be
upgraded to a GPS Area Navigation (RNAV) procedure that will likely provide
LNAV/VNAV ceiling minimums as low as a 532 feet and visibility minimums of 1-
mile. In addition, the size of the runway protection zones (RPZs) for each
runway end will be maintained at 500’ x 700” x 1,000’.

Runway Lighting: The existing Medium Intensity Runway Lights (MIRLs) that
currently serve the runway system will be maintained. In addition, Runway End
Identifier Lights (REILs) are recommended for each runway end; however, a light
emission study should be conducted in consideration of the City of Boulder’s
existing lighting ordinance to determine if shielding of the lights will be needed.
Also, the existing visual approach slope indicators (VASIs) serving Runway 26 are
to be maintained, with VASIs being recommended for future installation on
Runway 8, if feasible due to terrain. An approach lighting system will not be
required at the Airport based upon the proposed 1-mile approach visibility
minimums for Runway 26.

Landing/ Navigational Aids: The proposed Runway 26 instrument approach
upgrade is to be developed utilizing GPS technology; therefore, no additional
ground-based NAVAIDs are recommended or required for installation.

Runway 8G/26G.

ARC Dimensional Criteria: As noted in the previous chapter, the Airport’s current
Airport Layout Plan (ALP) drawing documents the design/layout of the glider
runway as a non-standard condition with no reference to a specified FAA design
standard. Based upon initial FAA review, it has been determined that the current
operational status of the glider runway could be maintained as a non-federal
installation and absent of applicable FAA design standards.

Dimensions: The existing runway length is adequate to accommodate the operation
of the glider tow planes and would be maintained at 4,100 feet. In addition, the
existing runway width would be maintained at its current non-standard width of
25 feet due to the non-federal status of the runway.

Pavement: There is no available existing gross weight bearing capacity data for the
paved portion of the glider runway. In accordance with specified FAA design
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criteria, this pavement should be designed to a 12,500 pounds single wheel gear
configuration.

o Instrument Approach Criteria: Maintain the runways existing visual approach
procedures to each runway end. In addition, the size of the existing RPZs for
each runway end would be maintained at 250’ x 450’ x 1,000°.

o  Rumway Lighting: The existing glider runway is not equipped with runway edge
lights and no improvements are recommended since this runway is only used
during daylight hours.

o Landing/ Navigational Aids: no improvements are recommended.

Taxiway System

Taxiway “A”.
o Airplane Design Group (ADG): Maintain existing ADG II standards through the
planning period of this document.

o Dimensions: Maintain existing width (i.e., 35 feet) and the existing centerline
separation from the runway of 200 feet!.

o Pavement: Maintain existing gross weight bearing capacity commensurate with the
runway facility (i.e., 16,000 pounds single wheel, 30,000 pounds dual-wheel gear
configuration).

o Taximvay Lighting: Maintain existing Medium Intensity Taxiway Lights (MITLs) to
serve the taxiway system.

Glider Runway Taxiway System. The existing glider runway is not equipped with a
parallel taxiway system and no improvements are recommended.

Landside Improvements

The following landside improvement areas have been identified and are presented in the
following text.

1" An existing modification of standards for the 200-foot centerline separation was approved by the FAA
in 1994.
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General Aviation Development:

e [xisting west side hangar area, located south of the commercial aviation flight
line. Recommend infill hangar/apron development (corporate and executive
hangars) within undeveloped parcels. New vehicular access roadway or
extension of existing roadways would be required (Acreage: 2.6 acres).

e Southeast quadrant, located adjacent to the existing T-hangar development
(Future). Programmed for T-hangar and executive hangar development
opportunities that require additional vehicular access roadway and taxiway
development (Acreage: 7.5 acres).

e [Existing north side glider storage area, located adjacent to Independence Road.

Recommend continuation of existing tiedown and glider trailer storage area
(Acreage: 6.0 acres).

Commercial Aviation Development:

e Northeast quadrant, located along the flightline at the east end of the general
aviation ramp. Programmed for commercial aviation storage/maintenance
hangars and apron development. Facility expansion will require additional
vehicular access roadway development (Acreage: 1.1 acres).

Property/Easement Acquisition

The City of Boulder does not presently own or control those portions of the existing
Runway 8 arrival and departure RPZs that extend beyond the current boundary of the
Airport. Based upon the previously described airside development recommendations,
the following property and/or easement acquisition recommendations are presented.

Runway 8 RPZ (Arrival and Departure).
e FHasement Acquisition: 6.5 acres.

Development Projects
The major projects associated with the Alternative One development include:

Airside.

1) Acquire RPZ/avigation easement for Runway 8 and Runway 8G RPZs
(approx. 6.5 acres).

2) Conduct Runway 26 Type D Survey to support GPS approach procedure with
vertical guidance (VNAV).

3) Install Runway 26 REILS.

4) Install Runway 8 VASI, if FAA criteria can be met.

5) Install new hangar access taxiway at east end of general aviation ramp.

6) Implement Runway 8/26 pavement maintenance projects.
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7)
8)
9)

Implement Runway 8G/26G pavement maintenance projects.
Implement Taxiway “A” pavement maintenance projects.
Implement general aviation apron pavement maintenance projects.

10) Install Runway 8 REILs.

Landside.

D
2)
3)
4
5)
)
7

8)
9)

Construct roadway cul-de-sac/turnaround on existing airport access roadway.
Install perimeter fencing with control access gates (Phase One).

Construct new access roadway to serve southeast general aviation
development area.

Construct T-hangars and executive hangars with apron/taxiway paving within
southeast general aviation development area (Phase One).

Construct new access roadway to serve southwest general aviation
development area.

Construct corporate and executive hangars with apron/taxiway paving within
southwest general aviation development area (Phase One).

Construct T-hangats and executive hangars with apron/taxiway paving within
southeast general aviation development area (Phase Two), including the
phase-out of older T-hangar facilities.

Install perimeter fencing with control access gates (Phase Two).

Implement general maintenance projects to City-owned hangars (painting,
siding, etc.).

10) Construct T-hangars and executive hangars with apron/taxiway paving within

southeast general aviation development area (Phase Three).

11) Install perimeter fencing with control access gates (Phase Three).

The implementation of Alternative One reflects many of the development

recommendations shown on the current Airport Layout Plan (ALP). The ARC for
Runway 8/26 is to be maintained at ARC B-1I design criteria, with a proposed GPS
approach procedure being developed to Runway 26. In addition, the glider runway (i.e.,
Runway 8G/26G) is to be retained in its present location, maintain the existing non-

standard design configuration, and continue the FAA’s non-federal runway installation

status that precludes federal funding participation on any projects associated with the
glider runway facility.
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Alternative Two. Revise the Airport’s existing parallel runway configuration with the
relocation of the glider runway, preservation of the Runway 8/26 design standards, and
implementation of future instrument approach upgrade to Runway 26.

Runway 8/26. Recommended improvements are the same as those specified for
Alternative One.

Runway 8G/26G>.
® _ARC Dimensional Criteria: The glider runway is to be repositioned adjacent to the
north side of Runway 8/26 and be developed as an unpaved turf/dirt strip®. The
dimensional criteria for the glider runway would be incorporated by the existing
ARC B-1I design standards for Runway 8/20, requiting one set of RPZs and one
set of runway safety area (RSA) and runway object free area (ROFA) boundaries.

o Dimensions: The existing glider runway length of 4,100 feet would be reduced to
3,900 feet to accommodate for the outboard placement of the threshold lights
located at the Runway 8 landing threshold. In addition, the new compacted
dirt/turf glider strip would be developed to a width of 75 feet to minimize
potential conflicts with the existing Runway 8/26 MIRLs.

®  Pavement: The proposed glider strip is to be unpaved, consisting of either
compacted dirt or turf. There are also low maintenance synthetic turf products
on the market that could be utilized in lieu of the compacted dirt or a turf
surface.

o [nstrument Approach Criteria: Maintain the runways existing visual approach
procedures to each runway end. In addition, separate RPZs would not be
required for the glider strip and thus the size of the existing RPZs for each end of
Runway 8/26 would be maintained at 500’ x 700” x 1,000".

o  Rumway Lighting: The proposed glider strip would not be equipped with runway
edge lights.

o  Landing/ Navigational Aids: No improvements are recommended.

2 Reference to a parallel glider runway would be removed from the ALP, with the Airport offering both a
paved and unpaved version of Runway 08/26 from which to operate.

3 The existing non-standard parallel runway configuration would be revised to a single runway layout that
complies with specified FAA design standards.
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Taxiway System

Taxiway “A”. Recommended improvements are the same as those specified for
Alternative One.

New Parallel Taxiway System.

Alirplane Design Group (ADG): The existing glider runway is to be converted to a
parallel taxiway system which serves the north side of Runway 8/26 and provides
access to the relocated glider strip. It is recommended that the taxiway system be
developed to ADG 1I standards (i.e., with a 240-foot runway to taxiway centerline
separation) with connector taxiways being developed to serve each runway end
and the midfield taxiway connector* location.

Dimensions: Construct new taxiway to a 35 foot width, but increase the existing
centerline separation from the runway to 240 feet to avoid future applications for
a modification of standards to the runway/taxiway centerline separation and the
runway centetline to holdline separation on the taxiway.

Pavement: Design and construct gross weight bearing capacity commensurate with
small aircraft standards (i.e., 12,500 pounds single wheel gear configuration).

Taxiwvay Lighting: The taxiway system would primarily be used by gliders and tow
planes during daylight hours only. Therefore, in pavement edge reflectors are
recommended for installation in lieu of MITLs.

Landside Improvements

The following landside improvement areas have been identified and are presented in the
following text.

General Aviation Development:

Existing west side hangar area, located south of the commercial aviation flight
line. Recommend infill hangat/apron development (corporate and executive
hangars) within undeveloped parcels. New vehicular access roadway or
extension of existing roadways would be required (Acreage: 1.0 acres).
Southeast quadrant, located adjacent to the existing T-hangar development
(Future). Programmed for T-hangar and executive hangar development
opportunities that require additional vehicular access roadway and taxiway
development (Acreage: 8.6 acres).

#The midfield taxiway connector is to be positioned in conjunction with the existing midfield departure
location for the glider tow operations.
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e [Existing north side glider storage area, located adjacent to Independence Road.
Recommend continuation of existing tiedown and glider trailer storage area
(Acreage: 6.0 acres).

Aviation-Related Development:

e Southwest quadrant, located between the existing mobile home park and Airport
Boulevard. Programmed for aviation-related business or office development that
does not require airside access to the runway/taxiway system. Facility
development will require additional vehicular access roadway construction
(Acreage: 1.0 acres).

Property/Easement Acquisition

The City of Boulder does not presently own or control those portions of the existing
Runway 8 arrival and departure RPZs that extend beyond the current boundary of the
Airport. Based upon the previously described airside development recommendations,
the following easement acquisition recommendations are presented.

Runway 8 RPZ (Arrival and Departure).
e FHasement Acquisition: 6.5 acres.

Improvement Projects
The major projects associated with the Alternative Two development include:

Airside.

1) Acquitre RPZ/avigation easement for future Runway 8 and Runway 8G RPZs
(approx. 6.5 acres).

2) Relocate/construct new unpaved glider runway.

3) Convert existing glider runway to north side parallel taxiway system.

4) Conduct Runway 26 Type D Survey to support GPS approach procedure with
vertical guidance (VNAV).

5) Install Runway 26 REILs.

6) Install Runway 8 VASI, if FAA criteria can be met.

7) Install new hangar access taxiway at east end of general aviation ramp.

8) Implement Runway 8/26 pavement maintenance projects.

9) Implement Taxiway “A” pavement maintenance projects.

10) Implement general aviation apron pavement maintenance projects.

11) Install Runway 8 REILS.
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Landside.

D
2)
3)
4
5)
6)
7

8)
9)

Construct roadway cul-de-sac/turnaround on existing airport access roadway.
Install perimeter fencing with control access gates (Phase One).

Construct new access roadway to serve southeast general aviation
development area.

Construct T-hangats and executive hangars with apron/taxiway paving within
southeast general aviation development area (Phase One).

Construct new access roadway to serve southwest general aviation
development area.

Construct corporate and executive hangars with apron/taxiway paving within
southwest general aviation development area (Phase One).

Construct T-hangats and executive hangars with apron/taxiway paving within
southeast general aviation development area (Phase Two).

Install perimeter fencing with control access gates (Phase Two).

Implement general maintenance projects to City-owned hangars (painting,
siding, etc.).

10) Construct T-hangars and executive hangars with apron/taxiway paving within

southeast general aviation development area (Phase Three).

11) Install perimeter fencing with control access gates (Phase Three).

The implementation of Alternative Two reflects a change from the current non-standard
parallel runway configuration to a single runway layout (i.e., Runway 8/26) that offers an
adjacent unpaved dirt/turf runway for use by gliders and tow planes. The ARC for
Runway 8/26 is to be maintained at ARC B-1I design criteria, with a proposed GPS
approach procedure being developed to Runway 26. In addition, the relocation of the
glider runway and the development of a north side parallel taxiway system would provide
an airfield layout and design configuration that complies with specified FAA design
standards and that would be project eligible for federal funding participation.

A comparative summary of the two planning alternatives for Boulder Municipal Airport
is presented in the following table entitled AIRSIDE PLANNING ALTERNATIVES
SUMMARY.
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Table D1

AIRSIDE PLANNING ALTERNATIVES SUMMARY

Boulder Municipal Airport Master Plan Update

Alternative Alternative
Existing One Two
Runway 8/26
Dimensions 75’ x 4,100’ 75’ x 4,100’ 75’ x 4,100’
Airport Reference Code B-11 B-11 B-1I
Instrument Approach Visual Approaches/ Visual & RNAV GPS/ Visual & RNAV GPS/
Each Runway End 1 -Mile Vis. 1 -Mile Vis.
Runway Lighting MIRLS, VAST RW  MIRLS, VASI (Ea.  MIRLS, VASI (Ea. RW.
20) RW. End) & REILS End) & REILS
Runway 8G/26G ®
Dimensions 25 x 4,100 25 x 4,100 (To Be Relocated)
Airport Reference Code (Not Defined) (Not Defined) ---
Instrument Approach None None -
Runway Lighting None None -
Glider Runway @
Dimensions - --- 75’ x 3,900’ @
Airport Reference Code - - B-1I
Instrument Approach - --- None
Runway Lighting - --- None
Landside Development
Area (Infill or Expansion)
General Aviation 16.1 Acres 16.1 Acres 17.5 Acres
Commercial Aviation 2.9 Acres 1.1 Acres ---
Aviation-Related - --- 1 Acre

Sources: BARNARD DUNKELBERG & COMPANY.

(@) The existing glider runway is currently designated on the Airport Layout Plan as a Non-Federal installation that does

not comply with existing FAA dimensional criteria.

@ New glider runway would be developed adjacent to existing Runway 8/26 and the two runways would be operated as

a single runway facility.

Landside Improvement Concepts

Introduction

With alternatives for the framework of the airport’s ultimate airside development
identified, the placement of needed landside facilities can now be analyzed in more detail.
In general, landside facilities consist of terminal area development, aircraft parking
aprons, support facility development, hangar development areas, and airport access. The

Boulder Municipal Airport
MASTER PLAN UPDATE

D.14



overall objective of the landside development planning at the Airport is the provision of
facilities, which are conveniently located and accessible to the community, and which
accommodate the specific requirements of airport users.

Based on the forecast aviation activity levels and resultant facility requirements
determination, it is anticipated that the projected demand for both apron and aircraft
storage facilities can be accommodated at the Airport through the planning period. In
addition, various undeveloped parcels of airport property will be evaluated with respect
to long-term general aviation development capability.

General Aviation Development

The existing commercial general aviation development area, located along the Runway
8/26 flight line, can accommodate additional aviation infill/expansion development,
consisting of both large storage/maintenance hangars and apron expansion.
Approximately 2.9 acres of development area has been identified for these types of uses.
There is also a large area of undeveloped airport property, consisting of approximately
7.5 acres, located south and east of the Airport’s large existing T-hangar complex. This
area is well suited to accommodate new T-hangar facilities, as well as the addition of
larger executive-type hangars, and these are the type of facilities which are depicted for
future development on the current Airport Layout Plan. In addition, between 1.0 and
2.6 acres have been identified within the southwest quadrant of the Airport to
accommodate the larger corporate/executive hangar types, although taxiway access may
not be a feasible option.

As can be noted from the previous chapters of this document, the Airport is projected to
need hangar storage facilities for additional based aircraft throughout the 20-year
planning period of this study. In consideration of the proposed general aviation
development areas identified previously, the Airport would be capable of
accommodating the projected general aviation aircraft storage requirements beyond the
specified planning period.

Airport Traffic Pattern Evaluation

The establishment and regulation of airport traffic patterns are specified in Federal
Aviation Regulations (FARs) Part 91, 93, and 97, and airport owners and operators in
coordination with the FAA are responsible for selecting the patterns. Left traffic patterns
are standard, and should always be established except where obstacles, terrain, and or
noise-sensitive areas dictate. In addition, airport operators will often establish local
procedures or patterns for other than fixed-wing, powered aircraft such as gliders,
helicopters, ultralights, etc. This is the case at Boulder, which currently operates with a
parallel powered aircraft and glider runway configuration, as well as a helicopter pattern.
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