HMMH
700 District Avenue, Suite 800
Burlington, MA 01803

781.229.0707
MEMORANDUM
To: Rocky Mountain Metropolitan Airport Community Noise Roundtable (RMMA CNR) and
Interested Parties
From: Jason R. Stoddard, Senior Airspace Analyst
Eugene M. Reindel, Vice President
Date: March 7,2024
Subject: VFR Flight Procedure Development
Reference: HMMH Project Number 22-0287A

Harris Miller Miller & Hanson Inc. (HMMH) has been contracted by the Rocky Mountain Metropolitan Airport
(RMMA) Community Noise Roundtable (CNR) to develop Visual Flight Rules (VFR) procedures aimed at noise
abatement objectives.

1.0 Background

Located in Jefferson County, CO, RMMA is consistently one of the busiest airports in Colorado. With over 260,000
annual operations in 2022, RMMA has experienced significant growth in recent years and the FAA is forecasting
continued growth through at least 2050. Considered a “reliever” airport for Denver International, RMMA hosts a
significant portion of general aviation operations in the region and is home to several flight schools.

As aviation operations have continued to increase, residents of the communities surrounding RMMA are growing
concerned with the negative effects from these operations. As concerns from the local community grew, it
necessitated the creation of the CNR. The CNR was established to provide for and promote a regional, coordinated
approach to collaborate on and address the noise concerns voiced from the communities surrounding the Rocky
Mountain Metropolitan Airport. The identification and implementation of possible noise mitigation measures are a
major component of the CNR’s mission. As such, VFR flight procedure development was identified as a possible
noise mitigation measure, and an effort was undertaken to identify possible departure and arrival routes for
aircraft based at RMMA.

2.0 Data Collection

The departure and arrival routes run primarily between RMMA and numerous VFR Practice Areas in the region. A
VFR Practice area is typically a locally defined area of specified lateral and vertical dimensions to be used for
various flight training requirements. Although there are numerous VFR practice areas in the region, the cluster of
practice areas approximately 10 NM due north of RMMA are those most often utilized by RMMA aircraft
operators. The north practice areas and their proximity to RMMA (KBJC) are depicted in Figure 1 below.
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Figure 1: North VFR Practice Areas

2.1 Noise Sensitive Areas

Communities surrounding RMMA were asked to provide areas they considered noise sensitive. Noise sensitive
area maps were collected from Arvada, Boulder, Broomfield, Jefferson County, Lafayette, Louisville, Superior and
Westminster. The communities had complete control over the determination of the noise-sensitive areas and
multiple refinements were completed during the process. The individual noise-sensitive area maps from each
community were consolidated into one master map which is depicted in Figure 2 below.

22 Current Operational Environment

Certain unique characteristics exist at RMMA and thus required careful consideration prior to the development of
any VFR flight procedure. These characteristics included historical weather patterns, field elevation, local
geography, significant flight training activity, proximity to Denver International and its associated Class B airspace,
current charted instrument flight procedures for local airports, as well as additional information contained within
the Denver and Cheyene VFR Sectional Charts, Denver VFR Flyway Planning Chart, and Denver Terminal Area
Chart.
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Figure 2: Noise Sensitive Areas
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3.0 VEFR Flight Procedure Development

After the noise-sensitive areas were identified and a clear view of the operational environment surrounding
RMMA was established, VFR flight procedures began development. As a fundamental tenet, VFR flight procedures
do not require the use of GPS or other on-board instruments as a part of the navigation process. Therefore, it is
imperative that all VFR procedures be developed with the pilot’s view from the cockpit in mind. Flight paths would
be required to follow easily recognizable landmarks on the Earth’s surface such as lakes, shopping malls or major
highways. VFR flight procedures were developed for both Runway 30L/R and Runway 12L/R configurations as
those are the primary runways used by fixed-wing aircraft.

For aircraft departing Runway 30L/R, four ingress and four egress routes between the airport and the North
Practice Areas were created. All paths were designed to avoid noise-sensitive areas to the greatest extent possible
while also maintaining a direct and efficient ground track over highways and other established roadways. Ambient
noise levels are typically higher around highways and other roadways which could help facilitate the reduction in
perceived noise from the aircraft operations overhead. Four ingress and four egress routes were also developed
for transitions between the airport and the North Practice Areas while in a runway 12L/R configuration.

At the request of the CNR, VFR flight procedures were also developed for aircraft utilizing the South Practice Areas.
For both 30L/R and 12L/R runway configurations. Thus, one ingress and one egress route were developed.

While all the flight procedures were developed with the intention of avoiding noise-sensitive areas, some overlap
was unavoidable. In these cases, procedures were tailored to either request the pilot turn to avoid as soon as safe
and practical or to allow the pilot as much time as possible to gain altitude so the necessity of crossing over a
noise-sensitive area at a lower noise level. VFR flight paths to both North and South Practice areas in both runway
configurations are depicted in Figures 3 through 6 below.
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Figure 3: RWY 30L/R VFR Flight Paths to North Practice Areas

Note: Departure profiles depicted in blue / Arrival profiles depicted in red
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Figure 4: RWY 12L/R VFR Flight Paths to North Practice Areas

Note: Departure profiles depicted in blue / Arrival profiles depicted in red
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Figure 5: RWY 30L/R VFR Flight Paths to South Practice Areas

Note: Departure profiles depicted in blue / Arrival profiles depicted in red
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Figure 6: RWY 12L/R VFR Flight Paths to South Practice Areas

Note: Departure profiles depicted in blue / Arrival profiles depicted in red
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3.1 Additional Mitigation Measures

In addition to the creation of VFR flight procedures, additional items were identified by the local community as
possible mitigations and further explored as to the viability of implementation.

3.1.1 Airport Traffic Pattern

Aircraft training procedures, specifically aircraft remaining in the traffic pattern and not transiting out of the
immediate area, are of concern to the community members. An airport traffic pattern is a rectangular pattern
flown by aircraft in the immediate vicinity of the airport as shown in Figure 7. It allows air traffic to move into and
out of the airport safely and efficiently through sequencing and separation. While traffic patterns have general
dimensions regarding rules, direction and altitude, there is significant room for the traffic pattern to be locally
tailored according to airport characteristics. It is also important to note that airport traffic patterns are used
extensively by flight schools to conduct training and proficiency requirements.

Figure 7: Depiction of a Typical Airport Traffic Pattern

Airport traffic patterns are typically flown at 1,000 ft above the surface, but in the case of RMMA, pattern altitude
is prescribed at 6,500 ft. Mean Sea Level (MSL) or roughly 827 ft. above the listed field elevation (5,673 ft. MSL).
Runways 12R, 30R and 21 all conduct right traffic patterns (right turns only) whereas runways 12L and 30L conduct
a left traffic pattern.

Multiple communities are positioned within 1-2 NM from the airport runway ends and experience traffic pattern
operations. There have been numerous comments and requests to reduce the size of the traffic pattern to keep
aircraft from overflying these communities. While a standing request with ATC can and should be made to reduce
the size of the traffic pattern as safely as can be executed, traffic patterns typically increase and decrease in size
based on the number of aircraft in the pattern as well as due to various situational complexities. This is a necessary
component of any traffic pattern and allows for multiple aircraft with various performance characteristics to use
the same pattern simultaneously.
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We agree with previous recommendations regarding the encouragement of tight patterns for touch and go
operations, expeditious crosswind turns, using full length of runway for takeoff (avoid intersection departures) and
using best angle of climb when taking off until crossing airport threshold.

3.1.2 Creation of additional VFR Practice Areas

A significant subset of operations at RMMA are training flights utilizing various VFR Practice Areas in the region.
VFR practice areas are designated airspace regions where pilots engage in training activities, such as performing
various turns and maneuvers, under VFR conditions. VFR practice areas are a gray area in terms of formal
regulations and are mostly outside the purview of the FAA as long as their use does not create safety or efficiency
hazards in the National Airspace System. VFR practice areas are usually created through a collaboration of local
pilots and other various stakeholders with an excellent understanding of the local airspace.

It had been requested that we investigate the viability of creating a new VFR practice area west of RMMA. While
there is a sizeable area of non-noise sensitive area west of RMMA, most of that airspace is within the confines of
RMMA'’s Class D airspace. Class D airspace is designated airspace to provide a controlled environment for terminal
operations at airports having a control tower. Aircraft flying through Class D airspace must establish two-way radio
communications with ATC and maintain those communications while operating within the Class D airspace, which
is not ideal for VFR practice areas.

Regarding the proposal to establish a new VFR practice area to the west of RMMA, several considerations and
obstacles to implementation must be acknowledged. Due to the proximity of RMMA to the Rocky Mountains,
there is limited viable airspace west of the airport. Much of this airspace is already designated as Class D airspace
belonging to RMMA. Creation of a VFR practice area in that airspace could represent a few different scenarios. One
scenario would be to establish the VFR practice area within the confines of the Class D airspace. While there does
not appear to be any explicit prohibition on this action in any federal guidelines, this option would create various
safety concerns. VFR practice areas typically have a dedicated radio frequency for pilots operating within the
practice area to communicate with each other. Because the aircraft are not being actively controlled by ATC, they
need to perform their own separation through visual means and by communicating essential position information
on this dedicated frequency. Much like the VFR practice area, Class D airspace has a dedicated radio frequency for
ATC to communicate with all aircraft entering, operating within, and exiting the airspace. Creating a VFR Practice
Area within or abutting Class D airspace would require ATC approval unlike typical VFR Practice Areas. It would also
complicate communications, and potentially reduce ATC's ability to control air traffic safely and efficiently.
However, many things can be accomplished through coordination, so this question has been forwarded to the FAA
for consideration.

4.0 Final steps and Submission to FAA

Throughout this process, careful consideration was given to all recommendations and potential mitigation
strategies communicated by all stakeholders. In addition to multiple CNR meetings discussing, collaborating, and
agreeing on the VFR flight procedure designs, additional meetings were held with the FAA and local flight schools
to discuss the viability of the procedure designs. The potential implementation of a “course rules” environment for
training flights which would require aircraft to follow a specific route while entering and exiting RMMA's airspace
was also discussed with the FAA and local flight schools. A course rules environment would require regular
briefings by ATC to local flight schools regarding noise abatement procedures, best practices, and VFR flight
procedure specifics. Both ATC and the local flight schools were amenable to this recommendation and agreed to
give the idea additional consideration. A recommendation was made by a flight school to focus on one departure
route and one arrival route per runway configuration for simplicity based on their experience at other airports.
This would alleviate any potential conflicts where inbound and outbound routes may overlap. All graphical
depictions of the VFR flight routes and associated information were submitted to the FAA for their review and final
determination on viability and implementation.
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* Qver 260,000 annual operations (2022)

* Expected growth to over 320,000 annual ops by 2050
according to FAA’s Terminal Area Forecast

* Home to several fixed wing and helicopter flight schools

Rocky Significant portion of total flight operations classified as
Mountain flight training

Metro Growing number of complaints and community concern
regarding the increasing operations and the resulting
negative impacts

* |dentified VFR Flight Procedures as a potential mitigation
against negative impacts of increased ops
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