Tallahassee Internatioml Airport Master Plan Update

3.0 Capacity Assessment/Facility Requirements

3.1 Background

Thefacility requirementsincludes an assessment of theaviation and nonaviation components of

the Tallahassee International Airport (TLH) including the runweayd taxiwaysystem, navigational

aids and approachs, passenger terminal facilities, aircraft storage facilities, supporting
infrastructure (e.g. roadways and parking), and undeveloped propertieshe airportserves all

sectors of aviation activity (airline, cargo, military, and general aviatjolecause TLH is included

in the Federal Aviation Administrationds (FAA®
(NPIAS), it is necessary for the airport to comply with FAA design standartscurrent Advisory

Circulars (ACs) such as AC 150/530G@3A, Airpot Design With the changing FAA design

standards and changes in activity levels since the previous Master Plan Update was completed in

2006 (e.g., there were 102,261 operations at TLH in 2006 compared to 57,921 in 2015), it was

necessary toconduct acomprehensive evaluation of the airpods needs over the cc
20-year planning perd for this Master Plan Updatethat extends from 2015 to 2035.

Furthermore, many key recommendations of the previous master plan have been implemented at

TLH since 20®, which necessitated the identification of new recommendations for the airport.

An analysis of the following airport components is presented herein:

FAA Grant History (2002016)
Identification of Critical Aircraft

Runway Use and Wind Coverage Analysis
Airfield Capacity

Airfield Design Standards Analysis
Runway Length Analysis

Runway Strength Analysis

Airfield Lighting, Markings, Signage, and Navigational Aids
Terminal Access

Passenger Terminal Building

General Aviation Facilities

Support Facilities

Land Area Requirements
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It is important to point out that many recommendations of this Master Plan Update focus ttwe

air preceritrbesnami ng as an 04 n tCiyroélallahassee aants fo aontindei t vy .
to expand upon thefar-reaching transportation and economic impacts of the airpolly making

the property into a Foreign Trade Zone (FTZ)hecity is also focused on incorporating a greater
number of sustainability initiatives into airport operations and development. The FTZ and
sustainability effortswere studied as part of this Master Plan Update, but are summarized in
separatedocuments that will utimately becomeappendices
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3.2 FAA Grant History (2002016)

Table 31 is provided to illustrate the FAA Airport Improvement Program (AIP) funding history for
TLH since the completion of the 2006 Master Plan Update. The airport received $57,770,358 in
FAA AIP funding for runway, apron, roadway, securitgrminal, and planning projects between
2005 and 2016. The airport receives entitlement funding from the FAA each year that is
calculated based on the number of annual airline passenger enplanements. &b o f t he
investment between 2005 and 2016 was spent on the reconstruction of Runway2¥, which
mostly came from discretionary funds from the FAA (i.e., remaining funds after entitlements are
allocated). Several other projects have also been compkd through funds from the Florida
Department of Transportation (FDOT), airport/City of Tallahassee, and others. As mentioned
throughoutthis study, the goal is continue to transform the airport into an economic catalyst for
the region and to promote intenational travel and trade. The recommendations herein are
intended to reflect the desire to provide the facilities and services necessary to achieve those
goals.

Fiscal Year| AIP Federal Funds| Work Desciption
2005 $7,293,366 Construct Access Road, Construct Apron
2006 $1,417,432 Security Enhancements
2007 $100,000 Safety Management System (SMS) Program
2009 $2,409,655 Conduct Miscellaneous Study, Security Enhancements
2010 $300,000 Safety Managemen System (SMS) Program
2010 $7,104,144 Rehabilitate Apron , Rehabilitate Runway-27, Rehabilitate Terminal Building
2011 $12,798,468 Rehabilitate Runway 27
2013 $21,169,024 Rehabilitate Runway @7
2015 $530,368 Rehabilitate Terminal Building
2015 $654,711 Conduct Airport Master Plan Study
2016 $3,993,190 Rehabilitate Apron, Rehabilitate Terminal Building, Security Enhancements
Total $57,770,358 Total FAA Grants from 2005 to 2016
Source: FAA Airport Improvement Program (AIP) Grant History.

3.3 Identification of Critical Aircraft
Draft AC 150/5000-T B D, Critical Aircraft and Regul ar

FA/

Us €

aircraft as oO0Othe most demanding aircraft type,

that make regular use of tle airport. Regular use is 500 operations, excluding tou&mnd-go

operations. An operation is either a takeoff

identified based on documented aeronautical activity, typically for the most recent -frionth
period that is available. The future critical aircraft is based on an FAgproved forecast and any
change to the existing critical aircraft must be supported by a criéte forecast.

During the first Bchnical Advisory Committee (TA@)eeting, the foecasts of aviation demand
were presented which indicated that total operations will increase fros7,921 in 2015 to 68,122

by 2035. The most demanding aircraft type that currently and is forecast to conduct 500 or more
operations is aBoeing 757-200 Freighter jet that isflown by FedEx. Boeing 75200s are forecast

to increase from 524 operations in 2015 to 639 by 2035. FAA airfield desigrstandards (e.g.,
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required separations and safety area dimensiongye determined based on the approach speed
and wingspan of the identified critical aircraft. As shown ifable 32, each runway is assigned a
Runway Design Code (RDC) that is a function of

(AAC) or approach speed in knots and Airplane Design Group (A@@®)jingspan in feet. With a
Maximum Takeoff Weight (MTOW) of 255,000 pounds, a wingspan of 125 feet, and an approach
speed of 137 knots, the Boeing 757200 has an RDC ofClV. Therefore, RDGCIV design
standards wee reviewed for both runways and the a®ciated parallel taxiways at TLH. Other
areas of the airport, such as the general aviation ramps and taxiways, are designed in accordance
with the aircraft that routinely operate in those areas.

Aircraft Approach Category (AAC) Airplane Design Group (ADG)
Approach Speed Tail Height Wwingspan
Category P (Knots)p Group (Feet)g (Fgeert))
A <91 I <20 <49
B 91 to <121 I 20 to <30 49 to <79
C 121 to <141 1] 30 to <45 79 to <118
D 141 to <166 \% 45 to <60 118 to <171
E >166 \% 60 to <66 171to <214
\ 66 to <80 214 to <262
Critical Aircraft Boeing 757-200 Freighter
Aircraft Type TwinEngineJet
Aircraft Approach Category/Approach Speed C/ 137 Knots
Airplane Design Group/Wingspan IV/ 125 Feet
Runway Design Code (RDC) RDCCIV
Tail Height 125 Feet
Taxiway Design Group (TDG) TDG4
Max Takeoff Weight (MTOW) 255,000 Pounds
Max Landing Weight (MLW) 210,000 Pounds

Sources: FAA AC 150/530a.3A, Airport DééignBoeingAircraﬂ Perfornrance Manual, and Michael Bakemternational,
Inc., 2016.
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3.4 Runway Use and Wind Coverage Analysis

The FAAOs ai rTilis presedtedangrigueeBrl tb idustrate the tworunway airfield
configuration in a simplified format. The airfield condis of two perpendicular runways (Runways
9-27 and 18-36). Runway9-27 measures 8,000 feet in length, 150 feet in width, is served by
fulllength parallel Taxiway B, and is oriented in an easest configuration. Runway 136
measures 7,000 feet in length, 150 feet in width, is served by fulength parallel Taxiway A, and
is oriented in a northsouth configuration. Operations on Runway 27 primarily occur in the
westerly direction (i.e., takeoffs and landings dRunway27) and Runway 1836 activity primarily
occurs in the northerly direction (i.e., takeoffs and landings on Runway 36).

According to AC 150/530013A, Airport Design, a crosswind runway is recommended when the
primary runway orientation provides less than 95.0 percent wind covera@ggee bebw for wind
coveragerequirementsby RDC) Consequently, as the weight and approach speed of an aircraft
increases, the aircraft has the ability to operate in higher crosswind speeds. For the Boeing-757
200 critical aircraft at TLH, a 20 knot crosswindamponent is used to determine if the runways
provide sufficient wind coverage; however, because the airport accommodates regular activity by
aircraft in all four crosswind component categories, wind observations were reviewed to determine
if Runways 927 and 18-36 provide sufficient coverage. As previously shown in Tablel lthe
runways individually and collectively provide greater than 95.0 percent wind coverage for all
categories, which means thefour runway ends provide aircraft witHlexible opportunties to
operate in various wind conditions (e.g., wind speeds and directions)T h e  FAdrpoil s
Improvement Program (AIP) criteria for runway fundialigibilityis shownin Figure 32. The policy

is provided to il l ustradcendairey FrAuANGwa ypsodl -B6cuyc hr eags:
where the eligibility for FAA fundingeeds to be justified and accepted by the FAA.

10.5 knots for Al and Bl

13 knots for All and Bl

16 knots for Alll , Blll, and Gl through Dl
20 Knots for AlV through BVI

= =4 =4 =4
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Figure 31
FAA Airport Diagram
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Source: FAA Airport Diagram.
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Figure 32
FAA Airport Improvement Program (AIP) Runway Eligibility
FAA Policy on Secondary, Crosswind, and Additional Runways (FAA Order 5100.38D)

Per FAA policy, the ADO [FAA Airporistiict Office) can only fund a single runway at an airport unless
the ADO has made a specific determination that an additional runway is justified. The requirements,
justification and eligibility for runways are listed in Table-3 [see below].

Before ganning a project on a runway, the ADO must determine the type of runway (primary,
secondary, or additional).

A runway that is not a primary runway, a secondary runway, or a crosswind runway is considered to
be an additional runway. It is not unusual foa tworunway airport to have a primary runway and an
additional runway, and no secondary or crosswind runway. That is because the ADO can only
designate a runway as a secondary or crosswind runway if it meets the specific operating and
justification parameters in Table 37.

Additional runways are not eligible. Any development such as marking, lighting, or maintenance
projects on an additional runway is also ineligible.

Table 3-7 Runway Types and Eligibility

For the following Must meet all of the following criteria... Andis...
runway type...

a. Primary Runway (1) Asingle runway at an airport is eligible for Eligible
development consistent with FAA design and
engineering standards.

b. Crosswind Runway | (1) The wind coverage on the primary runway is less than | Eligible if justified
95%.

c. Secondary Runway | (1) There is more than one runway at the airport. Eligible if justified.
(2) The non-primary runway is not a crosswind runway.
(3) Either of the following:

(a) The primary runway is operating at 60% or more
of its annual capacity, which is based on guidance
developed by APP-400 as the threshold for
considering when to plan a new runway, or

(b) APP-400 has made a specific determination that
the runway is required for operation of the airfield.

d. Additional Runway | (1) There is more than one runway on the airport. Ineligible.

(2) The ADO has determined that the nonprimary runway
does not meet the requirements to be designated a
crosswind runway.

(3) The ADO has determined that the nonprimary runway
does not meet the requirements to be designated a
secondary runway.

Source: FAA Order 5100.38D, Airport Improvement Program Handbook.
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3.5 Airfield Capady

The FAA defines airfield capacity as an estimate of aircraft that can be processed through the
airfield system during a specific period with acceptable levels of delay. This section evaluates
whether the existing airfield configuration of TLH is capa&bbf accommodating forecast levels of
demand during the planning period. Estimates of airfield capacity were developed in accordance
with the methods presented in FAA AC 150/5068, Airport Capacity and Delay (Capacity AC).
This methodology does not acamt for every possible situation at an airport, but rather the most
common situations observed at U.S. airports when the Capacity AC was adopted. The Capacity
AC provides a methodology for determining the hourly capacity, Annual Service Volume (ASV), and
aircraft delay, which are defined belowThe hourly capacity and ASWas calculated for existing
conditions and for the last yar of the planning period at TLH The results are used for planning
purposes to determine if airfield improvements are needed.

1 Hourly Airfield Capactp An airportds hourly airfield cap
number of aircraft that can be accommodated under conditions of continuous demand
during a onehour period. Using peak hour forecasts, the hourly airfield capacity
determined for both Visual Flight Rules (VFR) and Instrument Flight Rules (IFR) activity.

1 Annual Service Volume (AS¥W)he ASV estimates the annual number of operations that
the airfield configuration should be capable of handling with minimal delay3he ASV
accounts for peaking characteristics in its calculation of X&honth demand as well as
periods of lowvolume activity.

1 Delayd The average anticipated delay is based on a ratio of forecast demand to the
calculated ASV. According to the Capacity AC 6 as demand approache
individual aircraft delay is increased. Successive hourly demands exceeding the hourly
capacity result in unacceptable delays. 6

FAA Order 5090.3C, Field Formulation of the National Plan of Integrated Airport Systenagest
that Chapter 2 of the Capacity AC (Capacity and Delay Calculations for Hagge Planning)
should be used for most airports. Because the airfield at TLH is not configured to efficiently
process simultaneous operations on both runways, the capacitf/the airfield was evaluated for

a singlerunway configuration; however, both runways are utilized for various reasons including to
provide crosswind coveage, separateaircraft classes (e.g., commercial versus general aviation),
and t o r edusneiseexXpasurafootprmtdasedin the information in the Capacity AC,
an airport with that type of configuration hass an ASV 0fl95,000 operations, a VFR hourly
capacity of 74 operations, and an IFR hourly capacity offSoperations. Table 33 preserts the
results of theairfield capacity calculations fothe airfield at TLH By 2035, the number of annual
operations is expected to reacl34.93 percent of ASV, VFR peak hour operations may reach8et.
percent of capacity, and IFR peak hour operations maeach50.88 percent of capacity. Figure
3-3illustrates the NPIAS thresholds for when capactgnhancing airfield improvements should be
planned for and conducted. Because TLH has fighgth parallel taxiways along both runways, it
helps to enhance tle efficiency of aircraft traffic flows throughout the airfield and maximize the
hourly capacity and ASV. The bypass taxiways at Runway ends 27, 18, and 36 also help to
enhance the efficiency of aircraft traffic flows, particularly during peak timesnd the provision of
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an additional bypass taxiway at the Runway 9 end should be considerasl a recommended
capacityimprovement

Annual Hourly
Year - % ASV % VFR % IFR Capacity
Operations (195,000) VFR Peak Hour Capacity(74) IFR Peak Hour (57)
2015 57,921 29.70% 13 17.57% 21 36.84%
2035 68,122 34.93% 11 14.86% 29 50.88%
Source: Michael Baker International, Inc., 2016.
Figure 33
NPIAS Capacity Thresholds
Table 3-2 Activity Levels for Planning Capacity Development
CAPACITY
DEVELOPMENT ACTIVITY LEVEL REMARKS
ITEM
1. Parallel preferred.
0O New Runway 60% to 75% Annual Capacity 2. Same length and strength as primary
if serving same aircraft.
75,000 Total Operations 1. Small aircraft only.
(3 Short Runway . ) g
20,000 ltinerant Operations 2. Not necessarily parallel.

1. If the critical aircraft changes, an
extension may be warranted.

O Extension of

0, Q, .
Short Runway 60% to 75% Annual Capacity

A Additional Exit 1. If the critical aircraft changes,

Taxiways

60% to 75% Annual Capacity

additional exit taxiways may be
warranted.

By-Pass
Taxiway

3 Holding Aprons/

75,000 Total Operations

20,000 ltinerant Operations or
30 Peak Hour Operations

1. Consider effect on NAVAID's.

2. Limit holding apron to ho more than 4
positions

(3 Terminal Aprons,
Aircraft Loading
Aprons, Parking

1. Recommend 6 years before aprons
are expected to be congested during
peak periods.

60% to 75% Annual Capacity

Aprons

O Replacement/ 1. Timing depends upon forecasts, type
Supplemental 60% to 75% Annual Capacity of airport, location (metropolitan area),
Airports cost and other factors.

A Additional Recommend 5 years before airport
irstrurmentadisn is forecast to reach activity levels

specified in APS #1.
Source: FAA Order 5090.3C, Field Formulatiohtbe National Plan of Integrated Airport Systems.
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3.6 Airfield Design Standards Analysi

The runwaysand taxiways at TLH were analyzed for compliance with FAA design standards. The
FAA defines the requirements for airfield design standards in AC 150/53ad@A, Airport Design.
These include numerous safety area and separation standards that must be followed to ensure
that aircraft have adequate wingtigo-wingtip clearances, overrun protection, and obstructidnee
movement areas. Tables 34 and 3-5 summarize the airfield design standards for existing
conditions at TLH with nonstandard or nonpreferential conditions identified inred. Although
many airfield design standards are sexplanatory, important features such as the Runway
Safety Area (RSA), Ruay Object Free Area (ROFA), and Runway Protection Z®tfeZ)are
defined below

1 Runway Safety Area (RSA) The RSA is a rectangular surface that is centered on the
runway. The FAA dictates that RSAs shall
potentially hazardous ruts, humps, depressions, or other surface variations; 2) drained by
grading or storm sewers to prevent water accumulation; 3) capable, under dry conditions,
of supporting snow removal equipment, aircraft rescue and firefighting equipmentica
the occasional passage of aircraft without causing structural damage to the aircraft; and
4) free of objects, except for objects that need to be located in the RSA because of their
function. o

1 Runway Object Free Area (ROFAThe ROFA must be clear of@und objects protruding
above the RSA edge elevation and is a rectangular surface that is centered on the runway.
The ROFA is intended to Oenhance the safety
of objects, except for objects that need to be éated in the ROFA for air navigation or
aircraft ground maneuvering purposes. O

1 Runway ProtectionZone(RP2 The RPZ&6s function is to enhan
and property on the ground. This is achieved through airport owner control over RPZs
Such control includes clearing RPZ areas (and maintaining them clear) of incompatible
objects and activities. Control is preferably exercised through the acquisition of sufficient
property interest in the RPZ.O | mntern0 1 2 , t
Guidance on Land Useswithin a Runway Protection Zone. The information in the
memorandum will be used to coordinate any potential changes to the RPZs with the FAA.
For the RPZ that currently extersdoff the airport property(beyond the Runway 2#&nd),
some degree of control should be implemented (e.g., acquisition, easement, or zoning) in
order to maintain land use compatibility within the vicinity of TLH and to allow the airport
to remove obstructions beyond the runway ends.

As shown inFigure 34, the airfield complies with nearly every FAA design standard. The
exceptions includes the RPZ beyond the Runway 27 end that encompasses 23.9 acres outside of
the airport property and the lack of paved shoulders on the taxiways, which wolileely be
addressed as part of the next rehab project for each taxiway. It is noted that the FAA design
criteria for taxiwaysrecently changed and while the Boeing 757200 previously required 75 foot
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wide taxiways, the FAA onlynandates 50 feet today. The fillet gemetry (i.e., where
taxiways/runways intersect or turn) also recently changed and is evaluatecconjunctionwith the
Airport Layout Plan (ALP) for this Master Plan Update.

FAA Engineering Brief 75 (EB), Incorporation of Runway Incursion Preventionto Taxiway and

Apron Design, provides guidance on design strategies of taxiways and aprons to help prevent

runway incursions (the FAA defines a runway incursion as any unauthorized intrusion onto a

runway, regardless of whether or not an aircraft present potential conflict). According to EB

75, Othese design strategies are only recommend:
be followed whenever possible. Airfield design is often a process that must balance safety,
efficiency, capacity, ad other factors. There will be cases where the strict application of these
recommendations is unjustified and unwise. Instead, use the recommendations as a checklist to
insure the runway incursion aspects oManpohy desi
these recommendations have also been incorporated into AC 150/53@IBA, Airport Design.

1 Limit the number of aircraft crossing an active runway
o The preference is for aircraft to cross in the last third of the runway whenever
possible, since witlin the middle third of the runway the arriving/departing aircraft
is usually on the ground and traveling at a high rate of speed
T Optimize pilotsd recognition of entry to t|
through design of taxiway layout, for exapfe:
0 Use aright angle for taxiwagunway intersections (except for high speed exits)
o Limit the number of taxiways intersecting in one spot
0 Avoid wide expanses of pavement at runway entry
1 Insure the taxiway layouts take operational requirements and readsiinto account to:
o Safely and efficiently manage departure queues
0 Avoid using runways as taxiways
0 Use taxiway strategies to reduce the number of active runway crossings
o Correct runway incursion OoOhot spotso

EB75 presents several additional design recomnmaations for preventing runway incursions.
The airfield configuration afTLHhas areas where improvements can be conducted to improve
situational awareness for pilots and are incorporated into the study recommendations. As
illustrated in Figure 34, there are various acute angled taxiways at TLH and direct connections
between Runway @7 and aircraft parking aprons. Alternatives for addressing these non
preferential configurations are addressed later in this Master Plan Update.
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Design Standard Required Dimension Runway 9 Runway 27
Runway Design Code (RDC) RDCCIV
Taxiway Design Group (TDG) TDG4
RW Approach Visibility Minimums Varies by End 1 Mile CAT I

Runway (RW) Width 150 Feet Meets Standards
RW Safety Area (RSA) Width 500 Feet
RSA Length Beyond RW End 1,000 Feet Meets Standards
RW Object Free Area (ROFA) Width 800 Feet Meets Standards
ROFA Length Beyond RW End 1,000 Feet
RW Obstacle Free Zone (ROFZ) Width 400 Feet Meets Standards
ROFZ Length Beyond RW End 200 Feet

RW Protection Zone (RPZ) Inner Width

9 (500 Feet) 27 (1,000 Feet)

RPZ Outer Width 9 (1,010 Feet) 27 (1,750 Feet) Meets Standards Extends Off Airport (23.9 Acres)
RPZ Length 9 (1,700 Feet) 27 (2,500 Fee})
RW Blast Pad Width 200 Feet Meets Standards
RW Blast Pad Length 200 Feet
RW Shoulder Width 25 Feet Meets Standards
Taxiway (TW) Width 50 Feet Meets Standards
TW Safety Area (TSA) Width 171 Feet Meets Standards
TW Object Free Area (TOFA) Width 259 Feet Meets Standards
Taxilane (TL) Object Free Area Width 225 Feet Meets Standards
TW Shoulder Width 20 Feet No Paved Taxiway Shoulders
RW Centerline to Parallel TW Centerline 400 Feet Meets Standards
RW Centerline to Holdline 250 Feet Meets Stardards
RW Centerline to Aircraft Parking Area 500 Feet Meets Standards
TW Centerline to Parallel TW/TL Centerline 215 Feet Meets Standards
TW Centerline to Fixed or Movable Object 129.5 Feet Meets Standards
TL Centerline to TL Centerline 198 Feet Meets Standards
TL Centerline to Fixed or Movable Object 112.5 Feet Meets Standards
RW Surface Gradient and Line of Sight Max +£1.5% Meets Standards

Source: Michael Baker International, Inc., 2016.
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Design Standard Required Dimension Runway 18 Runway 36
Runway Design Code (RDC) RDCCIV
TDG4
RW Approach Visibility Minimums Varies by End ¥ Mile | Y% Mile

Runway (RW) Width 150 Feet 1506 (Meets Standards
RW Safety Area (RSA) Width 500 Feet
RSA Length Beyond RW End 1,000 Feet Meets Standards
RW Object Free Area (ROFA) Width 800 Feet Meets Standards
ROFA Length Beyond RW End 1,000 Feet
RW Obstacle Free Zone (ROFZ) Width 400 Feet Meets Standards
ROFZ Length Beyond RW End 200 Feet

RW Protection Zone (RPZ) Inner Width

18 (1,000 Feet) 36 (1,000 Feet)

RPZ Outer Width 18 (1,510 Feet) 36 (1,750 Feet) Meets Standards
RPZ Length 18 (1,700 Feet) 36 (2,500 Feet)
RW Blast Pad Width 200 Feet Meets Standards
RW Blast Pad Length 200 Feet

RW Shoulder Width 25 Feet Meets Standards

Taxiway (TW) Width 50 Feet Meets Standards

TW Safety Area (TSA) Width 171 Feet Meets Standards

TW Object Free Area (TOFA) Width 259 Feet Meets Standards

Taxilane (TL) Object Free Area Width 225 Feet Meets Standards
TW Shoulder Width 20 Feet No Paved Taxiway Shoulders

RW Centerline to Parallel TW Centerline 400 Feet Meets Standards

RW Centerline to Holdline 250 Feet Meets Standards

RW Centerline to Aircraft Parking Area 500 Feet Meets Standards

TW Caterline to Parallel TW/TL Centerline 215 Feet Meets Standards

TW Centerline to Fixed or Movable Object 129.5 Feet Meets Standards

TL Centerline to TL Centerline 198 Feet Meets Standards

TL Centerline to Fixed or Movable Object 112.5 Feet Meets Standards

RW Surface Gradient and Line of Sight Max +£1.5% Meets Standards

Source: Michael Baker International, Inc., 2016.
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3.7 Runway Length Analysis

Runway length requirements were evaluated in accordance WiEFAA AC 150/53254, Runway
Length Requirements for Airport DesigfRunway Length AC). THeunway Length A@resents
methodologies for determining runway length requirements by aircraft tyfrefer to Table 36).
Because the existing and forecast critidaaircraft at TLH falls into thecategory ofaircraft with
MTOWs of 60,000 pounds or more, Chapter 4 of the Runway Length AC was used to calculate
runway length requirements for the Boeing 75200. It is noted, however, that the recent
reconstructionof Runway 927 and the extensions to Runway 136 were viewed as the maximum
runway expansion projects for thdoreseeable future at TLH. In 2012, a two phase runway
extension was conducted to increase thkength of Runway 1836 from 6,076 feet to 7,000 feet,
which allowed the airport to remain operational when Runway23 was fully reconstructed in
2014 to correct line-ofsight issues. Therefore, this runway length analysis was conducted to verify
that the current runway lengths of 8,000 feet for Runway-87 and 7,000 feet for Runwayl18-36
would continue to provide operationdlexibility throughout the planning periodThe typical stage
lengths of the commercial and general aviation aircraft that regularly operate at TLH, as well as
the particular aircraftmodels, would not likely produce runway length requirements greater than
what is required to operate a Boeing 75200.

Aircraft Weight Category - Location of Design
Maximum TakeoffWeight (MTOW) Design Approach Guicelines
Family Grouping of Small Chapter 2:
Approach Speed less than 30 knots Aircraft Paragraph 203
12500 Approach speeds of at least 30 knots but| Family Grouping of Small Chapter 2:
Pou’n ds or less than 50 knots Aircraft Paragraph 204
less With less than Family Grouping of Small Chapter 2:
Appoach Speeds of | 10 Passengers Aircraft Paragraph 205 (Figure 21)
50 knots or more With more than Family Grouping of Small Chapter 2:
10 Passengers Aircraft Paragraph 205 (Figure 2)
Family Grouping of Large | Chapter 3: Figure 3L or 3-2
Over 12,500 pouwnds but less than 60,000 pounds Aircraft & Tables 31 or 32
- . Chapter 4: Aircraft
60,000 pounds or more Individual Large Aircraft PerformanceManual (APM)
Source: FAA AC 150/53281B, Runway LengtiRequirements for Airport Design.

Multiple variables affect takeoff calculations incluthg field elevation, average maximum
temperature during the hottest month, runway conditions (e.g., wet runway), takeoff weight, and
differences in runwayend elevations. As previously shown in Table -B, the average maximum
temperature during the hottest month i92.1° Fahrenheit and occurs in July. Aircraft takeoff
performance is maximized at lower elevations and colder temperatures, which means that aircraft
operating at TLHbenefit from the low elevation oB3 feet Above Mean Sea Level (AMSL) buay

be restricted by the warm temperatures in Florida.

Chapter 4 of the Runway Length AC requires the use of Aircraft Performance Manuals (APMSs) to
determine recommendedrunway lengths using the procedures below. At TLH, Runwa®79is
considered the primary runway and Runway 13 is considered a secondary primary runway. For
additional primary runways, the recommended runway length is 100 percent of the primary

Michael Baker 82

INTERNATIONAL




Tallahassee Internatioml Airport Master Plan Update

runwaylength ifi tirdemded for capacity justification, noise mitigatiojor regional jet service, but
if its purpose is to separate aircraft classes the additional primary runway may be designed for
the next less demanding group of airplanes.

Procedures fo Determining Recommended Runway Length (FAA AC 150/5328B)

Determine both takeoff and landing runway length requirements as prescribed below, select the
longest resulting takeoff and landing runway lengths, then apply any length adjustments described in
the following subparagraphs. The longest resulting the takeoff and landing runway lengths for the
critical design airplanes under evaluation becomes the recommended runway length.

The Boeing 757200s at TLH are operated by FedEx and generally fly to aindm Memphis
International Airport (MEM). Although th&vo airports are only about 400 nautical miles apart
(which is a small percentage of the airpUHaneos
should provide theflexibility for FedEx to opeate the aircraft with a high volume of fuel and cargo,
particularly during the busy holiday season. For that reason, the runway length analysis was
conducted assuming that FedEx would prefer toe able to operate the Boeing 757200 with
unrestricted paybads at TLH. The resulting analysis is presentedTable 37 for two different
engine models that FedEx utilizes (Pratt & Whitney and Rolls Royc&he Runway Length AC
indicates that takeoff lengths should be increased to account for nezero runway gadients by
increasing the obtained length by 10 feet per foot of difference the high and low points of the
runway centerline (i.e., the addition of 169 feet for RunwayZ¥ and 267 feet for Runway 1836),
which were added to the lengths in the table As shown, the length of Runway-27 meets all of

the operational requirements of the two different FedEx engine models, while Runway36&loes

not fully meet the MTOW demands of the Boeing 7%00; however, it is anticipated that the
7,000 foot length of Runway 1836 is sufficient for the aircraft payloads that are routinely flown
by FedEx at TLH.

. o Pratt & Whitney Rolls Royce
Operation Runway Condition (PW2040) (RB211:535E4)
Takeoff Runway 927 MTOWRS83 Feet AMSL59° F 7,569 Feet 7,369 Feet
Takeoff Runway 927 MTOWS3 Feet AMSL, 84° F 7,969 Feet 7,669 Feet
Takeoff Runway 1836 MTOWS83 Feet AMSL, 59° F 7,667 Feet 7,467 Feet
Takeoff Runway 1836 MTOWS83 Feet AMSL, 84° F 8,067 Feet 7,767 Feet
Landing Both MLW,Dry Runway, 59° F 5,100 Feet 4,700 Feet
Landing MLW,Wet Runway, 59° F 5,900 Feet 5,400 Feet

Sources:Boeing 757200 Aircraft Performance Manual and Michael Baker International Inc., 2016.
MTOWSMaximum Takeoff Weight
MLWd Maximum Landing Weight
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3.8 RunwayStrength Analysis

One of the most important features of airfield pavement is its ability to withstand repeated use by
the most weightdemanding aircraft operaing at the airport. The current weight bearing capacity
for both runways is115,000 pounds for aircraft with a singlevheel gear configuration 170,000
pounds for aircraft with a doublevheel gear configuration, and 330,000 pounds for aircraft with
a doubletandem-wheel configuration(refer to Figure 35). Both runways hae grooved asphalt
surfacedithe pavement along Runway 27 is in good condition, as are the sections of Runway
18-36 that were recently extended, but the older sections of Runway29 are reported to be in
poor condition. Because the main gear of a Boeing57-200 has a doubletandem wheel
configuration, the current stregth of both runways is sufficient to accommodate the demands of
the critical aircraft throughout the planning period. The actual pavement strength requirements
will be evaluated on a projecby-project basis as rehabilitation becomes necessary and is
determined during the design phase through a review of recent and anticipated aircraft activity.

Figure 35
Aircraft Wheel Configurations
SingleWheel(S) DualWheel(D) Dual Tandem(2D)

0

Source: FAA Order 5300.7, Standard Naming Convention for Aircraft Landing Gear Configurations.
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3.9 Airfield Lighting, Markings, Signage, and Navigational Aids

Based on the findings from the inventory of existing conditions, the following sectdescaibes
the requirements for airfield lighting, markings, signage, and navigational aids at TLAk shown
in Table 38, the requirements for those airfield features depend upon the specific approach
capability of each runway end. As enhanced lighting, markingsnd navigational aids are
provided, it typically means that runway approach procedures can be flownlower and lower
visibility. Approach lighting guides aircraft to the runway end, runway lightilgminates the
runway, markings identify touchdown ahaiming points, and navigational aids guide aircraft to
the runway.

Based on the current approaches that are available at TLH, all four runway ends are provided with
the lighting, markings, and navigational aids necessary to comply with FAA requiremerfsr
example, Runway 27 is equipped with the most precise approach the four runway endéa
Category Il (CAT II) precision Instrument Landing System (ILS) apprdaahcan be flown when
horizontal visibility minimums are as low as 1,200 feet ‘ .

Accordingto FAA Order8400.13D, Procedures for the
Evaluation and Approval of Facilities for Specie
Authorization Category | Operations and All Category |l a8
Il Operations, a qualified CAT Il approach must
equipped with an ALSR approach lighting system, kjh
Intensity Runway Lights (HIRLs). Touchdown Zone (TLC
lighting, and Runway Centerline Lighting (RCL), all of whi =2 :

are provided for the CAT Il approach to Runway 27. The taxiways at TLH are equped with Medium
Intensity Taxiway Lights (MITLs).As taiways and aprons are rehabilitated at TLH, the
incandescentedgelights are being replaced with Light Emitting Diode (LED) lightSther routine
maintenance of lightings, markings, and navigational aids occurs as on as needed basis.

The guidelines forairfield signage are provided in FAA AC 150/53408F, Standards for Airport

Sign Systems (Signage AC)Figure 36 illustrates an airfield signage example for a complex

airport. Besidedraditional signage, TLH also has surface painted holding positiogiss toprovide

osuppl emental visual cues to alert pi Immtmige of an
the potenti al for runway i ncconsistsobannsx oboldermome ai r f
LED signs in the middle 6,000 foot sectionfdRunway 1836 and newer LED signs along Runway

9-27 and the recentlyextended sections of Runway 186. The older signs will ultimately be

replaced with new LED signs. The distance remaining signs along Runway @re LED and the

non-LED signs along Ruvay 1836 will ultimately be replaced with LED signs.
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Visibility Minimums 1 < 3/4 statute mile 3/4 to < 1 statute mile O 1 statutedn mile st Circling 2
HATh3 < 250 ft O 250 ft O 250 ft O 350 ft
TERPS GQ& Clear Clear Clear Not applicable
PA final approach surface$ Clear Not Required Not Required Not applicable
POFZPA & APV only) Required Not Required Not Required Not applicable
TERPS Chapter 3, Section 3 34:1 clear 20:1 clear 20:1 clear 6 20:1 clear 6
ALP7 Required Required Required Recommended
Minimum Runway Length 4,200 ft (paved) 3,2001t8,9 3,2001t8,9 3,2001t8,9
Runway MarkinggSee AC150/5340 -1) Precision NorHprecision 9 NorHprecision 9 Visual (Basic) 9

Holding Position Signs & Markings

(SeeAC150/5340 -1, AC150/5340 -18) Precision Norprecision 9 NorHprecision 9 Visual (Basic) 9
. MIRL / LIRL
Runway Edge Light40 HIRL / MIRL HIRL / MIRL MIRL / LIRL (Required oty for night minimums)
Parallel Taxiwayl1 Required Required Recommended Recommended

MALSR, SSALR,

Approach Lightsl2 Recommended 13 Recommended 13 Not Required

or ALSF
Applicable Rugvga;z)llj:;&gn Standards, < 3/4 -statute mile approach visibilityninimums O 3statute mile approach visibility minimums O 3gtatute mile approach visibility minimums Not Required
Thr?;g?;?;gg%;ggargg&e Met Table3-2, row 7 Table3-2, row 6 Table3-2, rows 15 Table3-2, rows 14
Survey Requiredl4 VGS VGS (PA & APV) NVGS 15 NVGS 16
Source: FAA AC 150/530€L3A, Airport Design (Table-3).
Notes:
1. Visibility minimums are subject to the application @rder8260.3 ( 0 TERPS6), and associ at ed oherdTe guslifydor eadh kisibgity (oraitcling),,all reghireroehte witleinr the isesne ¢olurgn must be met or exceeded.

2. All runways authorized for circling must meet threshold siting (reference paragr@3), OFZ (reference paragrap808), and TERPSChgpter 3, Section 3 criteria.

3. Height Above Airport (HAA) for circling. The HATh/HAA indicated is for planning purposes; actual obtainable HAThddfehnisned by TERPS and may be higher due to obstacles or other requirements. HATh less than 250t comply with requirements in < 3/4 statute mile
column regardless of published visibility.

GQS is applicable to PA and APV only. Sable3-2, row 8.

Applicable to PA only, as defined by paragrapf2. If not clear, HATh must be increased 250 ft or greater (as required by TERPS).

If not clear, obstacles must be lighted (se®C70/7460 -1) or procedure/circling runway restricted to day only. In certain circumstance, a VGSI may be used in lieu of obstructtgintigas defined in TERPS

An ALP is only required for obligated airports in the NPIAS; it is recommended for all others.

Runways less than 3,200 ft are protected bigart 77 to a lesser extent. However, runways as short as 2,400 ft could support an instrument approacbvided the lowest HATh is based on clearing any 26061 m) obstacle within the final approach segment.

. Unpaved runways require casiey-case evaluation by the RAPT.

10. Runway edge lighting is required for night approach minimums. High intensigits are required for RVRased minimums.

11. A fulHength parallel taxiway must lead to the threshold.

12. To achieve lower visibility minimums based on credit for lighting, a full approach light system (ALS®.SF2, SSALR, or MALSR) is requiréat visibility < 3/4 statute mile. Intermediate (MALSF, MALS, SSALF, SSALS, SALS/SALSF) or Basic (ODALs) systems \villhigbeit
visibility minimums. An ALSE or ALSR2 is required for CAT I/l ILS.

13. ODALS, MALS, SSALS, and SALS are acceptable

14. See AC 150/5300-18 for Vertically Guided Survey (VGS) and ndertically Guided Survey (NVGS) requirements.

15. For PA and APV only, the NVGS must be supplemented with the first 10,200 ft of the Vertically Guided Approach Surface.

16. Absence of he indicated survey does not preclude authorization to establish circling to a runway but may result in increased HATh sifilityi.

©oN TR
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Figure 36
Signing Example for a Complex Airport

N
]

NOTE: DUE TO SPACE LIMITATIONS ON THIS
DRAWING, SOME SIGNS MAY NOT BE
IN THEIR EXACT LOCATION RELATIVE
TO THE RUNWAY OR TAXIWAY.

ILS CRITICAL
AREA

€INTL

" TAXIWAY HOLD LINE MARKINGS
TO BE INSTALLED ONLY WHERE
THERE IS AN OPERATIONAL NEED

(SEE AC 150/56340-1)

NOT TO SCALE

Source: FAA AC 150/534€.8F, Standards for Airport Sign Systems (feire 18).
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3.10 TerminalAccess

In order to be a functional terminal areathe passenger terminalbuilding, airside apron and

landside roads and parkingnust workin harmony to serve the needs of dine passengers. The

terminal area is a complex facility amprised of many interrelated partsand each partmust be

analyzedto determine the effectiveness of thesystemas a whole This section provides the
guantitative analysis for each component of the terminalarea and identifies where and when
changes may beneeded during the planning period.

This section discusses ground access to the commercial terminal including primary access road
demand, terminal curb frontage demand, and public, employee, and rental car parking demand
for the years 2015, 2020, 2025 and 2035. Ground access and terminal roadways serve
passengers, employees, visitors, and anyone who travels to and from the airport. Circulation
systems within the airport boundaries should minimize congestion and support efficient access
to the passengerterminal building. It is important to ensure that the access and terminal roadway
systems provide adequate capacity to meet the projected demand imposed by vehicular traffic
without creating excessive or unwarranted delay.

Primary Access Road

Primary acess to the airport is provided by Florida Highway 263, the western portion of Capital
Circle. In addition to serving as a perimeter highway around the western, southemmd eastern
sides of Tallahassee, Capital Circle provides direct access to InterstdD which islocated 6.5
miles north of the airport. FDOfMas plans to expand Capital Circle SW near the airport framio-
lane rural road to asixlane urban roadway with bike lanes and sidewalks. Improvements will
include enhanced connections and sigr&ed intersections to accommodate existing and future
demand and to increase the o a lceebofService(LOS)yand ease of accessing TLHThe location

of the proposed connectiongs later evaluated as part of thealternatives analysis Overall, the
primary access road system is anticipated to meet the requirements throughout the -28ar
planning period.

Terminal Access Roads

Terminal access roads connect the primary access roads with the terminal buildings and parking
facilities. They should be desiged to allow smooth channeling of traffic into the appropriate lanes
for safe and unobstructed access to the terminal curbs, parking lots, and other public facilities.
Traffic circulation should be onevay in a counterclockwise direction for conveniencd nght-side
passenger loading and unloading. Recirculation of vehicles to the passenger terminal shalsd

be permitted. Additionally, traffic streams should be separated at an early staged with
appropriate signage to avoid congestion and assure lewtraffic volume on the terminal frontage
roads. Ground access to the airport terminal is provided via the Terminal Loop Road, which is a
one way limited access roadway with two landisat possesses all of the recommended attributes

The guidance prowded in AC 150/5360-13, Airport Terminal Planning and Design, recommends
that terminal area access roads be planned to accommodate 900 to 1,200 vehicles per lane per
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