GRAND GLAIZE-OSAGE BEACH AIRPORT AIRPORT MASTER PLAN

Chapter Three
Facility Requirements

3.1 Introduction

This chapter presents the future requirements for airport facilities needed to accommodate the projected
demand throughout the planning period at the Grand Glaize-Osage Beach Airport (K15). In addition
to providing sufficient capacity, consideration has been given throughout to providing acceptable levels
of service to all airport users.

The requirements presented herein are primarily based on the traffic projections presented in
Chapter Two — Forecasts of Aviation Demand of this master plan document. The requirements were
calculated using Federal Aviation Administration (FAA) standards where applicable as well as
established industry planning standards and best practices. For the purposes of master planning, the
requirements presented in this chapter are tied to demandfor various Planning Activity Levels (PALs).
These PALs, while associated to a projected point in time based on the Forecast of Aviation Demand
(5,10, 15, and 20 years in the future), allow the Airpoft flexibility'in the implementation of future projects
based on actual growth in demand. Table 3.1-1, Planning Activity Levels, presents the four PALs, their
respective traffic volumes, and the point in timeg'when they are projected to occur.

Additionally, some requirements are more qualitative in "nature and were derived from Airport
stakeholder and tenant interviews. These sources provided firsthand feedback on the existing airport
infrastructure and potential future needs.

Table 3.1-1 — Planning Activity Levels

. broiected Based A a A al Operatio
=c gle e elo ota OCa era ota
Existing 2023 7 1 0] 2 10 608 2,420 3,028
PAL1 2028 1 (0] 2 1 620 2,490 3,110
PAL 2 2033 n 2 0] 3 16 640 2,560 3,200
PAL 3 2038 1 2 (0] 3 16 660 2,630 3,290
PAL 4 2043 13 2 0] 3 18 680 2,700 3,380

Source: K15, CMT Analysis
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3.2 Airside Facilities

The determination of airside facility requirements falls into four broad categories:

* Airfield Demand/Capacity — Analyze the maximum capacity of the existing airfield in terms of
number of operations to identify if the demand projected within the planning period can be
accommodated.

= Runway Wind Coverage — Assess the predominant wind conditions over a period (ideally of at
least ten years) which is then used to determine the adequacy of the existing runway alignment
at K15 relative to the predominant wind conditions.

= Runway Length — Calculates the runway length needed to accommodate the existing and
projected fleet mix.

= Runway Design Standards — Compares the current runway geometry to current runway design
standards to identify where changes and updates may be necessary, this includes not only
physical runway pavements, but runway safety areas and protection zones as well.

* Taxiway Design Standards — Compares the currentfaxiway geometry to current taxiway design
standards to identify where changes and updates may be necessary.

3.2.1 Airfield Demand/Capacity

The purpose of the K15 airfield demand/capacity analysis was to determine the capacity of the airfield
in terms of the maximum number of operations that'can be accommodated. This capacity was then
compared to projected demand through PAL 4 to identify if additional airfield capacity may be needed.

The airport’s runway system is theé central component in the assessment of airfield operational capacity.
Airports that utilize a single runway or infersecting runway systems to accommodate their demand
generally have lower opefational capacity than airports that have only parallel runways. The existing
runway configuration presented in Exhibit 3.2-1, Existing Airfield Configuration, is comprised of one
paved runway designated as Runway 14/32.
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Exhibit 3.2-1 - Existing Airfield Configuration

-

K: \OsageBeachO\Z20.04 72—00‘_GrandGloizeMasrerPlan \Eng_Study\_Co’ps\O 1 -Inn\lnvenfory Exhibits

Source: K15, CMT
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3.2.2 Methodology

The “Handbook Method,” or the methodology prescribed in FAA Advisory Circular (AC) 150/5060-5,
Airport Capacity and Delay, was used to determine the capacity of the existing airfield system at K15.
This methodology relies upon the projected fleet mix of aircraft and the number operations projected
by each aircraft classification in the fleet mix. Table 3.2-1, K15 Aircraft Classifications, presents the
aircraft classifications as defined by the FAA for the determination of airfield capacity and aligns these
classifications with the projected fleet mix type from the Forecast of Aviation Demand. Since the fleet
mix forecast described in Chapter Two did not further classify the “Jet” category, FAA Traffic Flow
Management System Counts (TFMSC) data from 2013 to 2023 was analyzed to determine the historical
percentage of jet traffic with a maximum take-off weight (MTOW) between 12,500 and 300,000
pounds. For the purposes of this analysis, this subset is categorized as “Large Jet”.

Table 3.2-1 — K15 Aircraft Classifications

recs == A 0/5060-5 A G 3 atio
Piston A Single
Piston/Turbo Prop B
B <12,500 Small
Jet B Multi
B
Large Jet C 12,500=.300,000 Large

Source:  FAA AC 150/5060-5

In addition to projected fleet mix, the handbook method relies on a set of standard airfield
configurations. There are’ 19 total configurations identified by the advisory circular. These 19
configurations are able'to account for most airfield configurations that exist. The intent of the AC is for
the user to apply the standard configuration that most closely represents the airfield being assessed.
Runway-use configuration N°1 was selected as the appropriate configuration to use. Exhibit 3.2-2,
Runway Use Configuration N°1;, presents the basic configuration of a single runway established by
Runway-use Configuration N°1. Table 3.2-2, Configuration N°1 Capacity, presents the corresponding
capabilities of Runway-use configuration N°1 in terms of hourly capacity under both Visual Flight Rules
(VFR) and Instrument Flight Rules (IFR) as well as Annual Service Volume (ASV).
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Exhibit 3.2-2 — Runway Use Configuration N°1

Source:  FAA AC 150/5060-5

Table 3.2-2 - Configuration N°1 Capacity

Mix Index (HC+3D) Houtly Capacity ST N
O to 20 28 59 230,000
21to 50 74 57 195,000
51to 80 63 56 205,000
81to 120 55 53 210,000
121 to 180 51 50 240,000

Source:  FAA AC 150/5060-5
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3.2.3 Airfield Demand/Capacity Results

The Mix Index is determined by the relative percentage of operations conducted or projected by each
of the four classes of aircraft (A, B, C, and D) as defined by the FAA. The percentages of each class of
operations are then applied to the formula expressed as the percent of Class C aircraft plus three (3)
times the percent of Class D aircraft (Mix Index= %C+(3*%D)). The majority of existing operations at
K15 are conducted by Class A and B aircraft. When looking at the TFMSC 2023 data, there were very
few operations conducted by Class C or D aircraft and resulted in a mix index of zero percent.

As a result of the airfield capacity analysis, the ASV for K15’s one runway configuration is 230,000
annual aircraft operations. The Mix Index of “0 to 20” was determined to be the appropriate index to
apply. The aircraft operations projections from Chapter Two, Forecast of Aviation Demand, were then
compared to the resulting ASV. Table 3.2-3, K15 Airfield Capacity, presents the Mix Index for each PAL
and the resulting airfield capacity. The findings of this analysis indicate that the existing airfield
configuration at K15 has sufficient capacity to accommodate projected demand through the planning
period and that no additional capacity is needed.

Table 3.2-3 — K15 Airfield Capacity

Existing PAL 1 PAL 2 PAL 3 PAL 4 ‘
Mix Index 0.0%
Annual Service Volume Capacity 230,000
Annual Operations - Projected 3,028 ‘ 3110 ’ 3,200 ’ 3,290 ‘ 3,380

Source:  FAA AC 150/5060-5, TFMSC 2023, CMT
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3.2.4 Airport Reference Code

The Airport Reference Code (ARC) is an airport designation that is used to help categorize the airport’s
existing airfield capability as determined by a set of design standards prescribed by the FAA. The ARC
consists of two components; the first is a letter (A through E) that indicates the Aircraft Approach
Category (AAC), the second is a roman numeral that indicates the Airplane Design Group (ADG).
Table 3.2-4, Airport Reference Codes, presents the various levels of ARC as defined by
FAA AC 150/5300-13B, Airport Design.

Table 3.2-4 — Airport Reference Codes

A
B 91to <121 Il 20 to < 30 49to <79
C 121 to <141 I 30.to < 45 79 to <118
D 141 to < 166 v 45to< 60 18 to <171
\Y 60 to <66 171to < 214
E 166 or more
Vi 66 to < 80 214 to < 262

Source:  FAA AC 150/5300-13B

According to these classifications, the existing ARC at K15.is A-l based on the existing critical aircraft
the Cirrus SR22. However, the TFMSC data indicates steady growth in A-ll aircraft operating at Grand
Glaize. The Airport routinely serves dircraft that exceed A-l, and it is anticipated that the future critical
aircraft at K15, as described in Chapter Two of this Master Plan document, is a Pilatus PC-12, which is
an A-ll aircraft.

3.2.5 Runway

RUNWAY LENGTH ANALYSIS

In order to understand the adequacy of the runway and its length at K15, a runway length analysis was
performed as part of the Master Plan Update Facility Requirements. Takeoff and landing length
requirements were calculated utilizing the Small Aircraft Runway Length Analysis Tool. It should be noted
that these calculations can differ from more detailed calculations that can be performed by aircraft
operators using precise operational data, manuals, and airline specific procedures. These airline
calculations are often intended for the validation of flight procedure design and airline dispatch
operations, not facility planning.
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Methodology

This analysis uses the existing and future critical aircraft identified in the forecast to determine
appropriate runway length. The existing critical aircraft is the Cirrus SR22, and the future critical aircraft
is the Pilatus PC-12. Table 3.2-5, K15 Ciritical Aircraft Information, displays the maximum take-off and
landing weights of the critical aircraft.

Table 3.2-5 — K15 Critical Aircraft Information

Layout ‘ Manufacturer Aircraft Type MTOW (lbs) MLW (lbs)
Existing Cirrus SR22 3,600 =
Future Pilatus PC-12 10,450 9,921

Source:  Cirrus, Pilatus, CMT

Density Altitude

Density altitude is the natural phenomenon that has an inverse relationship with aircraft and engine
performance (i.e., performance decreases as density altitude inéreases). Density altitude is a function of
the combination of the airport’s temperature and field elevdtion. The higher the field elevation and/or
temperature, the higher the density altitude and therefore the greater the effects will be on aircraft
performance. Ultimately higher density altitudes drive the need for longer runway lengths in order to
accommodate the aircraft operating with reduced performance resulting from the impacts of higher
density altitude.

This analysis takes into consideration both the Mean'Max femperature, defined as the average daily
high temperature during the hottest moénth. of the year, the Airport elevation at K15 and the runway
gradient. The Mean-Max temperatufe at K15 is 89.3 degrees Fahrenheit which correlates to the average
daily high temperature during the month of July!, the Airport elevation at K15 is 876.3 feet MSL?, and
the runway gradient is 0.5 percent.

" National Centers for Environmental Information (NCEI) U.S. Climate Normals, station USW00053859, data
recorded January 1, 2006, to December 31, 2020.
2 FAA K15 Airport Master Record, 2023.
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Runway Length Requirements
Runway length requirements for K15 were calculated using the FAA’s Small Aircraft Runway Length

Analysis Tool (SARLAT). This tool utilizes the information above Table 3.2-6, K15 Runway Length
Requirements, presents the results of this runway length analysis.

Table 3.2-6 — K15 Runway Length Requirements

Period Aircraft Takeoff Field Length (ft) | Landing Field Length (ft)
Existing Cirrus SR22 2,533 - 2,913 2,695 - 3,099
Future PC-12 3,014 - 3,466 2,339 - 2,690

Source: FAA AC 150/5325-4B, SARLAT, Cirrus, Pilatus, CMT

The runway lengths presented are for the aircraft taking off at MTOW showing for both dry and wet
conditions. Since it is not expected for aircraft to have to take off at MTOW from K15, the existing
runway length of 3,205 feet is sufficient for the planning period.

RUNWAY DESIGN STANDARDS

Ideally all runways are designed and constructed in aceordance with FAA guidelines and requirements
at the time of construction. However, as aviation and aircraft have evolved over time, so have the
guidelines which stipulate basic geometric requirements that enable a runway or runway system to
accommodate traffic by a certain type or size of aircraftrand will assist in identifying any airfield
constraints that require modification.«The following subsections present the runway compliance
constraints at K15 based on FAA AC 150/5300-13B, Airfield Design, and AC 150/5000-17, Ciritical
Aircraft and Regular Use Determination.

Critical Aircraft

The specific set of guidelines to which an airfield is to comply with is determined by the needs of the
“critical aircraft.” FAA'AC 150/5000-17, Critical Aircraft and Regular Use Determination, defines a
critical aircraft as the most demanding aircraft type, or grouping of aircraft with similar characteristics,
which make regular use of an airport. Regular use of the Airport is defined as 500 annual operations,
including both itinerant and local operations, but excludes touch-and-go operations. One landing is
considered an operation as is one takeoff.

The FAA uses a coding system to relate airport design criteria to the operational and physical
characteristics of the critical aircraft at an airport. This coding system is prescribed in FAA AC 150/5300-
13B, Airport Design, and classifies the critical aircraft using three parameters (Taxiway Design Group

[TDC] discussed Section 3.2.4):

*  Alircraft Approach Category (AAC) — classified according to aircraft approach speeds. Refer to
Section 1.2.1, for definitions of the AAC categories.

= Airplane Design Group (ADG) — defined by its wingspan and tail height, whichever is most
restrictive. Refer to Section 1.2.1, for definitions of the ADG categories.
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Chapter Two of this Master Plan identified the Cirrus SR22 as the existing critical aircraft and the Pilatus
PC-12 as the future critical aircraft for the Airport. Table 3.2-7, Ciritical Aircroft Information, presents
the existing and future critical for the Airport as well as that aircraft’s respective design grouping
information.

Table 3.2-7 — Critical Aircraft Information

Runway 14/32

FAA Parameter

Existing Future
Critical Aircraft Cirrus SR22 Pilatus PC-12
AAC A A
ADG | (small) Il (small)

Source:  FAA, FAA AC 150/5300-13B, CMT

Runway Geometry

Table 3.2-8, Runway 14/32 Geometry Standards Evaluation, presents @.comparison of Runway 14/32
at K15 to its respective runway geometry design standards as prescribed by.the FAA based on the RDC
of the critical aircraft for the runway. In summary, thedtunway at'K15 complies with the current runway
guidance for the existing requirements and will be evaluated in the Alternatives chapter for future
requirements.

Table 3.2-8 — Runway 14/32 Geometry Standards Evaluation

Design Element Existing Conditions Existing Required Future Required
Runway Design Code A-l (small) A-1l (small) A-Il (small)
Runway Width (ft) 60 60 75
Runway Shoulder (ft) (0} 10* 10*

Blast Pad Width (ft) 0 80* 95*

Note: *FAA recommended but not required

Source:  FAA AC 150/5300-13B, CMT

It is important to clarify that FAA AC 150/5300-13B indicates paved shoulders are required for runways
accommodating ADG IV and higher and are only recommended for runways accommodating ADG |
aircraft with a high percentage of turbine aircraft operations. However, it is recommended that for
runways with a critical aircraft of ADG-I, ADG-Ill, and ADG-IIl, turf shoulders and blast pads are
acceptable. ?

Runway to Parallel Taxiway Centerline Separation
Runway to parallel taxiway centerline separation requirements are determined by the ADG in
combination with the visibility minima of the associated runway. If the visibility minimum is less than one

3 FAA AC 150/5300-13B, Airport Design, Paragraphs 3.7.3.1, 3.7.3.2, 3.7.4.1, and 3.7.4.2.
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half-mile, the separation requirement increases. Table 3.2-9, K15 Parallel Taxiway Separations to
Runway, presents a comparison of the runway to parallel taxiway separation requirements, current and
future, with the existing separation distances of each. The existing parallel Taxiway at K15 is standard
150 feet separation. The future runway to parallel taxiway centerline separation will be evaluated in the
Alternatives chapter.

Table 3.2-9 — K15 Parallel Taxiway Separations to Runway

_|ty b, Existing Conditions | Existing Required Future Required

14 1 150 150 240
32 1 150 150 240

Source:  FAA AC 150/5300-13B, CMT

September 2024 Page 3-11 Facility Reguirements


kschneider
DRAFT


GRAND GLAIZE-OSAGE BEACH AIRPORT AIRPORT MASTER PLAN

RUNWAY SAFETY AREAS & RUNWAY OBJECT FREE AREAS

FAA AC 150/5300-13B prescribes the geometric standards for Runway Safety Areas (RSAs) and Runway
Object Free Areas (ROFAs) at airports in the United States. Each of these safety areas are defined as
follows:

* Runway Safety Area (RSA) — A defined surface surrounding the runway prepared or suitable for
reducing the risk of damage to an aircraft in the event of an overshoot, undershoot, or excursion
from the runway.

= Runway Obiject Free Area (ROFA) — An area centered on the ground on a runway centerline
provided to enhance the safety of aircraft operations by remaining clear of objects, except for
objects that are required in the ROFA for air navigation or aircraft ground maneuvering
purposes.

The dimensions of these safety areas are determined by the capabilities of the runway and the type of
traffic the runway is intended to serve. Table 3.2-10, Runway.Safety Areas and Object Free Areas,
presents a comparison of Runway 14/32 at K15 and its asséciated RSA and ROFA to the respective
dimensional guidance as prescribed by the FAA.

Table 3.2-10 — Runway Safety Areas and Object Free Areas

Design Element Existing Existing Required | Future Required
Runway Design Code A=l (small) A-l (small) A-Il (small)
Runway Safety Area (RSA)
Length beyond departure end (ft) 240 240 300
Length prior to arrival threshold (ft) 240 240 300
Width (ft) 120 120 150
Runway Object Free Area (ROFA)
Length beyond departure end (ft) 240 240 300
Length prior to arrival threshold«(ft) 240 240 300
Width (ft) 185* 250 500
Notes:  *Tree line on Runway 32 end impacts the ROFA

Source:  FAA AC 150/5300-13B, CMT

Exhibits 3.2-3 and 3.2-4, identify the locations of objects within the RSA and ROFA. Due to the upguage
of the future critical aircraft, a larger RSA and ROFA was analyzed in Exhibit 3.2-4 for the future
condition. ltems that are not fixed-by-function within the existing and future RSA will be mitigated in the
alternatives.
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Exhibit 3.2-3 — Existing Runway 14/32 RSA & ROFA

P . .

- | LEGEND
| == === Runway Object Free Area
| = === Runway Safety Area
.. Object in Safety Areas

= == = Property Boundary

Determination

Fixed by function

PAPI Runway 32 End

2 Trees Mitigation Required

Trees Mitigation Required

Source:  Google Earth, CMT
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Exhibit 3.2-4 — Future Runway 14/32 RSA & ROFA

LEGEND

= === Runway Object Free Area [~ =~ ", Object in Safety Areas
| === Runway Safety Area Off-Airport Property
= == == Property Boundary
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Mitigation Required

Mitigation Required
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Mitigation Required

Mitigation Required

Mitigation Required
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Trees Mitigation Required

Source:  Google Earth, CMT
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RUNWAY PROTECTION ZONES

The Runway Protection Zone (RPZ) is defined by the FAA as, “an area at ground level prior to the
threshold or beyond the runway end to enhance the safety and protection of people and property on
the ground.” This is best achieved through airport owner control of the land area(s) that fall within the
RPZ. Control is preferably exercised through the acquisition of sufficient property interest in the RPZ and
included clearing the RPZ areas (and maintaining them clear) of incompatible objects and activities.*

Similar to RSAs and ROFAs, the dimensions of RPZs are determined by the capabilities of the associated
runway and the size and capabilities of the aircraft which regularly use the runway. Table 3.2-12, K15
Runway Protection Zone Dimensions, presents the dimensions of each RPZ at K15 based on existing
conditions, classifications, and approach minimums.

Table 3.2-12 - K15 Runway Protection Zone Dimensions

Runway End Inner Width (ft) | Outer Width (ft) Length (ft)
14 (Approach & Departure) 250 450 1,000
32 (Approach & Departure) 250 450 1,000

Source:  FAA AC 150/5300-13B, CMT

4 FAA AC 150/5300-13B, Airport Design, paragraph 310.
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Runway 14
Exhibit 3.2-5, Runway 14 RPZ, depicts Runway 14’s RPZ which is not compliant with RPZ standards of
property control and has many incompatibilities within the RPZ. These incompatibilities are listed below.
*  Buildings
= Osage Beach Parkway

Exhibit 3.2-5 — Runway 14 RPZ

LEGEND
- = = Existing and Future RPZ
= = = Property Boundary
| BEEE |ncompatible Objects 3
[ Off-Airport Land R 1) 5 —ra \ A
— - s = \ { e '~ .
3 A\ \ B ~_K:\OsageBeachMO\22004702-00_GrandGlaizeMasterPlan\Eng_Study\Comps\03-Facility Requirements/Exhibits

Source:  Google Earth, CMT
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Runway 32
Exhibit 3.2-6, Runway 32 RPZ, depicts Runway 32’s RPZ which is also noncompliant with RPZ standards
of property control and has many incompatibilities within the RPZ. These incompatibilities are listed
below.

* Houses

= Arrow Drive Road

=  Fawn Court Road

Exhibit 3.2-6 — Runway 32 RPZ

LEGEND
~ = EXxisting and Future RP
Property Boundary

EEEE  penetration
U Off-Airport Land

Source:  Google Earth, CMT
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3.2.6 Taxiways

TAXIWAY DESIGN STANDARDS

Taxiway design standards are set by the FAA and are a function of the size of aircraft that are intended
to use the taxiway. The FAA categorizes taxiways of varying capability using a system similar to that of
the RDC discussed previously in this chapter called Taxiway Design Groups (TDG). TDG is based on
the dimensions of the aircraft undercarriage. The determining factors are (1) the width of its main gear®
and (2) the distance between the cockpit and the main gear®. Exhibit 3.2-7, Taxiway Design Group
(TDG) Chart, presents how an aircraft’s dimensions (relating to its main gear) determine TDG. The
existing TDG is 1A based upon the existing critical aircraft being the Cirrus SR22. The future critical
aircraft, Pilatus PC-12, will require a TDG 2A.

Exhibit 3.2-7 — Taxiway Design Group (TDG) Chart

140
[ [

L
120 | ! ] J
5 <EEEE
100 ' H
. ! A
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<
(L]
s 6 1 1 A = <
o TDG-2B [ [ [
ot N
an ' G |—~ |
{ -2
|
n — o .
(n] 1 1 154 n 25 am s &0 45 E1v]

MGW (feet)

Note: Values in the graph are rounded to the nearest foot. 1 foot = 0.305 meters.

Source:  FAA AC 150/5300-13B, Airport Design

5 The distance from the outer edge to outer edge of the widest set of main gear tires.
¢ The distance from the pilot’s eye to the main gear turn center.
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Taxiway Characteristics

The Airport’s taxiway system serves the important function of providing a connection between the runway
and the rest of the Airport environment. As described in Chapter One, Inventory of Existing Conditions,
the Airport is served by one full-length parallel taxiway and five connector taxiways. Table 3.2-13,
Taxiway Width Requirements, presents the existing condition and the requirements of the taxiway system.
The existing taxiway system at K15 is compliant with the requirements of accommodating a TDG 1A
aircraft but will be revaluated for a TDG 2A in the Alternatives chapter.

Table 3.2-13 - Taxiway Width Requirements

Taxiway Width (ft)
Existing Condition Future Required

Parallel Taxiway 30 25 35
Taxiway Connector 1 30 25 35
Taxiway Connector 2 30 25 35
Taxiway Connector 3 30 25 35
Taxiway Connector 4 30 25 35
Taxiway Connector 5 30 25 35

Source: CMT, K15
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Taxiway Geometry

The FAA defines a runway incursion as “any occurrence at an aerodrome involving the incorrect
presence of an aircraft, vehicle, or person on the protected area of a surface designated for the landing
and takeoff of aircraft.”” In recent years, the FAA has placed special emphasis on the prevention of
runway incursions and the maintaining of pilot awareness. FAA AC 150/5300/13B, Airport Design,
provides the following guidance on how to plan taxiways and taxilanes in a way that enhances safety by
reducing the probability of runway incursions:

* Keep taxiway systems simple by using the three-path concept. As illustrated in Exhibit 3.2-8,
Three-Path Concept, the three-path concept means a pilot should have no more than three
choices at an intersection (preferably left turn, right turn, and straight).

* Avoid wide expanses of pavement with taxiway-to-runway interfaces. For example, an aircraft
parking apron should not be directly connected to a runway by a taxiway.

= Reduce the need for aircraft to cross runways.

= Avoid “high-energy” intersections. High-energy intersections are intersections in the middle third
of the runway.

= Provide right angle intersections (between two taxiways and between a taxiway and a runway).
Do not use acute angle runway exits as a runway.entrdnce point or as runway crossing.

*  Avoid dual-purpose pavements. Do notwse runways as taxiways and vice versa.

= Do not construct taxiways that lead directly from @an.aircraft parking apron to a runway.

7 https://www.faa.gov/airports/runway_safety/news/runway incursions/
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Exhibit 3.2-8 — Three-Path Concept

Direction of travel

Source:  FAA AC 150/5300-13B

The taxiway system at K15 has the following noncompliance issues and are shown in Exhibit 3.2-9, K15
Taxiway Compliance.

= Direct Access from Taxiway Connector 5 to Runway End 14
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Exhibit 3.2-9 — K15 Taxiway Compliance

~
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Source:  Google Earth, CMT

Taxiway Signage & Designation

K15 lacks proper signage and designations for all taxiways. This creates a higher risk of pilot
disorientation and reduces the safety of the airfield. The Alternatives Chapter will recommend standard
taxiway designators and signage for K15.
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3.2.7 Aprons

The GA apron at K15 is available for use by both based and transient aircraft and consists of
approximately 4,600 square yards of combined area. This apron is located directly across from the
Terminal Building and in front of the existing hangars. Exhibit 3.2-10, Existing K15 General Aviation
Apron, identifies the GA apron situationally at the Airport. This apron area does not include the aprons
immediately adjacent to individual box/T-hangars as those areas are considered to be part of those
respective facilities for the purpose of this analysis.

Exhibit 3.2-10 - Existing K15 General Aviation Apron

:\OsageBeachMO\22004702-00_GrandGlaizeMasterPlan\Eng_Study\Comps\03-Facility Requirements/Exhibits

Source Google Earth, CMT
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METHODOLOGY

The methodology employed in the analysis of the GA apron requirements for this Master Plan utilized
the FAA’s Apron Parking Area Calculator for Based and Transient Aircraft for ADG | and Il aircraft. This
model calculates the area required based on the projected number of annual GA itinerant operations
and based aircraft not utilizing a hangar.

ASSUMPTIONS

Table 3.2-14, General Aviation Apron Assumptions, identifies the assumptions utilized in the analysis
based off the projected fleet mix during peak times.

Table 3.2-14 - General Aviation Apron Assumptions

Assumptions

Annual Operations 3,110 3,200 3,290 3,380
Busy Month Ops % July 15%

Itinerant Ops % 50%

Based Aircraft Not Stored in Hangar 10%

ADG | Aircraft Parking Area 705 square yards

ADG Il Aircraft Parking Area 1,306 square yards

Source:  AC 150/5300-13B, Apron Area Calculationsfor Based & Transient Aircraft, CMT
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REQUIREMENTS

Table 3.2-15, General Aviation Apron Requirements, presents the GA apron requirements based on the
previously presented methodology and assumptions. The additional apron required for itinerant aircraft
results are based off the projected peak hour itinerant operations, which were then subtracted from the
current fransient aircraft space (4,600 square yards).

Table 3.2-15 — General Aviation Apron Requirements

Result PAL 1 PAL 2 PAL 3 PAL 4
Total Apron Space )

Needed (yd?) 4,698 4,765 4834
Additional Apron

Required (yd?) +98 +166 +234

Source:  AC 150/5300-13B, Apron Area Calculations for Based & Transient Aircraft, K15, CMT

Utilizing the Apron Area Calculations for Based & Transient Aircraft tool and the projected operations
data, it was concluded that K15 will need an additionalé234 square yards throughout the planning
period with the total space needed being 4,834 square yards.
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3.3 Meteorological Conditions

3.3.1 Runway Wind Coverage

As previously mentioned in Chapter 1, Inventory, wind is a key factor influencing runway orientation and
the number of runways at an airport. Ideally, a runway should be aligned with the prevailing wind. Wind
conditions affect all aircraft to varying degrees. Generally, smaller aircraft have more stringent crosswind
tolerances and are more affected by the wind. Wind coverage refers to the percent of time crosswind
and tailwind components are above an acceptable velocity threshold. In accordance with FAA AC
150/5300-13B, Airport Design, the wind coverage analysis allowed for maximum crosswind
components of 10.5 knots and 13.0 knots on each runway end.

METHODOLOGY

The analysis performed to evaluate the wind coverage of the existing airfield geometry at K15 for this
Master Plan was consistent with the guidance prescribed in FAA'AC 150/5300-13B, Airport Design,
Appendix B. When a runway or system of runways provides lessthan 95 percent coverage for the aircraft
that are projected to use the runway(s) on a regular basis, an additionah.runway orientation may be
recommended.

WIND COVERAGE

As previously mentioned in Chapter 1, Inventory, a windrose provides a graphical presentation of the
average wind direction and velocity observed at .an airport over a period of time compared to the
existing runway headings. Three windfose diagrams were created for K15 per FAA AC 150/5300-138B,
Airport Design, Appendix B, Wind Analysis: one reflecting Visual Meteorological Conditions (VMC),
another for Instrument Meteorological Conditions (IMC), and another for all-weather conditions. Hourly
weather data required to.create the windroses was obtained from the National Centers for
Environmental Informatien (NCEI) for the period January 1, 2014, through December 31, 2023, and
included wind direction and wind speed. The wind data collected was pulled from Lee C. Fine Memorial
Airport (AlZ) because it was. not available for Grand Glaize Airport and AlZ is the closest airport with
available data.

The desirable wind coverage for an airport is 95 percent or greater. This 95 percent takes into account
various factors influencing operations and the economics of providing the coverage. Based on the
weather observations presented in the windroses for all weather, VMC, and IMC conditions, the Airport
provides at least 95 percent wind coverage under the existing runway configuration at 10.5 knot, 13
knot, 16 knot, and 20 knot crosswind components. Given that the existing runway configuration meets
the recommended 95 percent coverage, alternative runway alignments are not required. It should be
noted that the weather data being utilized is from AlZ, which is roughly seven miles west of K15.
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CEILING AND VISIBILITY

In addition to the wind analysis, a ceiling and visibility analysis was undertaken to determine the
percentage of time that weather conditions at K15 caused these factors to be below the existing
approach minimums for the Airport. At K15, the current allowable limits are a vertical ceiling of 400
feet above ground level (AGL) and horizontal visibility minimum of 1 mile. The dataset analyzed
consisted of hourly weather data observations obtained from the National Centers for Environmental
Information (NCEI) for the period January 1, 2014, through December 31, 2023. According to this
data, it was found that the Airport experienced weather conditions below the existing approach
minimums approximately 3.94 percent of the time in the ten-year period. Exhibit 3.3-4, Percent of Time
Below Minimums, presents the percentage of time that the Airport is under a specific ceiling and visibility
minimum conditions.

Exhibit 3.3-4 — Percent of Time Below Minimums

0.22%, ~_—3:94%

= VFR
m |[FR

m Below Airport Minimums

Source:  National Centers for Environmental Information (NCEI) 2014-2023, CMT
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3.4 Landside Facilities

The determination of landside access and parking requirements falls into two main categories:

* Landside Access — Qualitative analysis of the current airport access and potential future
recommendations.

= Vehicle Parking — The provision of sufficient vehicle parking associated with and adjacent to a
given facility that allows for the functional operation of the facility.

3.4.1 Landside Access

Currently, access at K15 is provided from Osage Beach Parkway via Airport Road. Situated near Lake
of the Ozarks, K15 is ideally situated to capture a significant portion of GA demand in the region. No
additional landside access is required at this point.

3.4.2 Vehicle Parking

The Airport currently has one defined parking lot, the terminal parking area. The Airport has a total of
10 spaces, which includes one handicap space. It is understoodthat the Airport is in need of more
parking spaces for tenants and personnel. Due to Osage Beach being a tourist area, tenants park
their cars in the grass adjacent to the terminal during the off season. Additional paved parking needs
will be discussed in the Alternatives chapter. All future.development on the Airport should plan for
sufficient landside access and vehicle parking commensurdte. to the intended use of the facility.
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3.5 General Aviation Facility Requirements

As a general aviation (GA) airport, K15 provides aircraft storage hangars and aprons owned and
operated by the City of Osage Beach. Overall, these facilities are in decent condition, however,
stakeholder interviews reflected the need for more hangars. These GA facility requirements are
presented in the following sub-sections.

3.5.1 GA Terminal Building

The Airport Terminal Building is operated by the City of Osage Beach. It provides areas for weather
briefing, restrooms, a pilots” lounge, and a kitchenette. The existing terminal building infrastructure is
functional for the purposes it serves and is understood to be in good condition.

3.5.2 Hangars

METHODOLOGY

The methodology for the determination of hangar needs utilizes the based aircraft forecast to quantify
the number of additional hangars required during the planning period. As the number of based aircraft
increases over time, the number of hangars required also inéreases. These hangar requirements are
then broken down by type, T-hangars or box.

ASSUMPTIONS

The methodology assumed that any<@dditional based aircraft beyond those currently based at K15
would require additional hangar space as the existing hangars at the Airport are completely occupied.
This assumption is consistent with recent4rends both at K15 and in the GA market in general. Due to
the sizable investment that an_aircraft répresents, aircraft owners have shifted away from outdoor aircraft
storage solutions with a.sfrong preference for hangar storage of aircraft. This is also encouraged by
insurance companies@s well with lower premiums for aircraft stored in hangars. Single engine aircraft
and some multi-engine aireraft are assumed to be accommodated in T-hangars while helicopters, multi-
engine and jet aircraft are assumed to occupy larger box hangers. The approximate hangar sizing
requirements are based on existing hangar facilities.

REQUIREMENTS

Table 3.6-1, General Aviation Hangar Requirements, presents the GA hangar requirements based on
the previously described assumptions. Understanding the uniqueness of the peak months at K15, there
is an analysis based off validated based aircraft numbers and an analysis where the existing hangars
are fully occupied. The results of these analyses indicate that approximately seven additional T-hangars
and one box hangar will be required throughout the planning period to accommodate the projected
growth in based aircraft. It should be noted that the box hangar numbers are the minimum and can
include multiple aircraft in one hangar. Also, the ratio of box hangar to T-hangar is subject to change
based off tenant needs.
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Table 3.6-1 — General Aviation Hangar Requirements

Results Existing

Projected Based Aircraft

Single-engine 7 8 n n 13
Multi-engine 1 1 2 2 2
Jet 0 0 0

Helicopter 2 2 3 3 3
Hangar Requirements (aircraft positions) - Validated Based Aircraft

T-hangars = = +1 +1 +3

Box Hangars - - - - -

Hangar Requirements (aircraft positions) - At Max Capacity
T-hangars - +1 +5 +5 +7

Box Hangars = = Shl sl sl

Source: K15, CMT
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3.6 Support Facilities

Support facilities include any facilities at the Airport that provide services contributing to the functional
operation of an airport. Support facilities can be comprised of landside and/or airside uses. The support
facilities have been categorized based upon their role at the Airport and the entities that they support.
The support facilities requirements discussed in this section include:

= Fuel Storage

= Security

* Electric Vertical Takeoff and Landing (eVTOL) Facilities
The support facilities that do not need additional requirements and therefore are not discussed in this
section include:

*  Maintenance & Snow Removal Equipment (SRE)

»  Aircraft Rescue & Fire Fighting (ARFF)

= Deicing/Anti-Icing

3.6.1 Aircraft Fuel Storage

Fuel storage at K15 is currently stored in above ground tanks.located near the Terminal. This storage
includes two tanks, one used to store a total of 10,000 gallons of AVGAS and the other storing 2,000
gallons of Jet-A.

Given that the circumstances at.€ach airport are different in terms of how fuel is consumed and
dispensed, it was important to understand thewrelationship between aircraft operations and fuel
consumption. To understand this relationship, fuel sales data was obtained from the Airport for the years
2002-2023. Operations‘data form. 2023 were utilized and 2023 fuel data was utilized to determine
uplift. Table 3.7-1, K15 Fuel Sales Observations, presents the information that was extracted from this
set of fuel sales data.

Table 3.7-1 — K15 Fuel Sales Observations

Observation ’ JetA ’ AvGas ‘
Total fuel uplift (gal) 8,228 20,097
Busiest month August August
Slowest month February January
Average fuel uplift per month (gal) 465 1,540
Average fuel uplift per operation (gal) 13.13 7.08

Source: K15, CMT
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ASSUMPTIONS

This analysis maintained the historic uplift assumptions of an average of 7.08 gallons and 13.13 gallons
for AvGas and JetA, respectively per operation. In the event of a fuel supply disruption or excessive lead-
times in fuel delivery, a minimum 15-day supply of fuel on hand was also applied for an airport of this
size to maintain continuity of operations.

REQUIREMENTS

Table 3.5-2, Fuel Storage Requirements, presents the fuel storage requirements based on the previously
presented methodology and planning assumptions. The analysis determined that there is sufficient fuel
storage capacity throughout the planning period. However, regular checks and maintenance should be
completed on these facilities as necessary.

Table 3.5-2 — Fuel Storage Requirements

Result Existing PAL 1 PAL 2 PAL 3 PAL 4 ‘
Daily Fuel Demand (gal.)
JetA 425 435 450 460 475
AvGas 2,605 6,675 2,750 2,830 2,910
15-Day Fuel Demand (gal.)
JetA 480 495 510 525 540
AvGas 1,680 1,720 1,770 1,820 1,870

Source: K15, CMT

3.6.2 Airport Security and\Wildlife Fencing

Currently, the largest threat to airport security at K15 is wildlife. When wildlife enters an airfield
environment, it can léad to disastrous aircraft/wildlife strikes, as well as other damage to airport
property. As a small GAairport with no tower and no full-time operations personnel, restricting wildlife
access is critical. The Airport currently has a perimeter fence around the entire airport except for along
Osage Beach Parkway, near Runway End14. The perimeter fences should encompass the entire airport
and undergo routine maintenance to maintain their effectiveness. Additionally, the Airport Security
Procedures Manual should be reviewed periodically to ensure that it is kept up to date with current
emergency procedures and best practices.
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3.6.3 Electric Vertical Takeoff and Landing (eVTOL) Facilities

With the emergence of Urban Air Mobility/Advanced Air Mobility (UAM/AAM) technology and the
eventual maturation of this mode of transportation, it is anticipated that suburban general aviation
airports are going to play a role in the future. Current industry thinking is that the anticipated first phase
of this market is that the GA airports are likely to serve as “spokes” in a network of feeders to the larger
centrally located commercial airports. This in turn will provide improved access to the larger commerecial
airports and to a wider passenger base without having to navigate ground transportation congestion to
reach the beginning of their air journey. While the exact requirements of facilities accommodating these
vehicles are not yet known, the Engineering Brief 105, Vertiport Design, provides the most analogous
model for VTOL vertiports to date. It is recommended that general aviation airports such as K15 preserve
land for vertiport with a minimum 500 feet from runway centerline. This area should also be free of
obstacles in the immediate vicinity. Table 3.7-3, Takeoff and Landing Area Dimensions, correlates to
the numbers presented in Exhibit 3.7-2, Relationship and Dimensions of TLOF, FATO, and Safety Areaq,
which depicts the expected dimensions for the TLOF, FATO, and Safety Area. Future development of
eVTOL facilities will require more in-depth planning and the utilization of exact vehicle measurements.

Table 3.7-3 — Takeoff and Landing Area Dimensions

Element Dimension ‘
TLOF 1D
FATO 2D
Safety Area 3D (1/2 D added to edge of FATO)

Source: FAA Airport Engineering Brief No 105, Vertiport Design, 21 September 2022
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Exhibit 3.7-2 — Relationship and Dimensions of TLOF, FATO, and Safety Area
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*Note: As empirical validated performance data
appropriately.
Source: FAA Airport Engineering Brie

aft is analyzed and understood, these criteria may be adjusted

esign, 21 September 2022
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3.7 Summary of Facility Requirements

The Facility Requirements have identified all facility needs at K15 throughout the planning period.
Table 3.7-1, K15 Facility Requirements Summary, provides an overall summary of airfield, general
aviation, and airport support requirements needed throughout the planning period.

Table 3.7-1 — K15 Facility Requirements Summary

Baseline

Airfield Requirements

RSA/ROFA - Address incompatibilities within the RSA/ROFAs

RPZ - Address incompatibilities within the RPZ

- Address direct access from Taxiway Connector 5 to

Taxiway Runway End 14
Improvements - Address Future Parallel Taxiway standard separation at 240 feet
- Partial Parallel Taxiway oh south side

General Aviation Facility Requirements

Hangar Space

Additional Hangars
Needed (T-Hangars)

Additional Hangars
Needed (Box Hangars)

I[tinerant Apron Space

Additional Space

Needed (yd?) ) - +98 +166 +234

Source:  AC 150/5300-13B, FAA AC 150/5325-4B, K15, CMT
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