


AIRPORT MASTER PLAN
for

BAGDAD AIRPORT
Yavapai County, Arizona

Prepared for
YAVAPAI COUNTY

by

Coffman Associates, Inc.
In association with

C&S Companies

October 2014

Approved by the
Yavapai County Board of Supervisors
On May 19, 2014



TABLE OF CONTENTS



ONTENTS

BAGDAD AIRPORT
Yavapai County, Arizona

Airport Master Plan

INTRODUCTION

MASTER PLAN GOALS AND OBJECTIVES. ... eereneieessetsesssessessessesssssessssssssssssessssssessesaes ii
MaStEr Plan TasKs.....ccoererererereeesesesessessessessessessesss s ssesss s ssssssssesssssesns ii
Baselinge ASSUMPTIONS. ... s sssse s ssssssssssssnes iii

MASTER PLAN ELEMENTS AND PROCESS .....crereenereiseeseissssessesssssssssssssessssssesssssssssssseens iii

COORDINATION ..ccerrteereereesrerseessesseessssessesssessssssesssssssssssssssssssssssssssssessssssessesssssssssssssessssssessssssssssansens iv

Chapter One

INVENTORY

AIRPORT CHARACTERISTICS ..oetereereereersieesseeeesssssesssesse s ssssss st sssssss st ssssssssssssssssseas 1-1
F N0 000 ot A Y= o 0 PP 1-1
Airport History and OWNership ......cnnssssesesssesesssessssssesssessesssssssessens 1-2
00100 = 1o T 1-3
Airport System Planning RoOLe........cinsnsssse e 1-3
3 T 0 Tor=T € =1 o TP 1-5

AIRPORT SERVICE AREA ...ttt sssssss s ssss s ssss st sassssessssssssseas 1-6

AREA LAND USE ...ttt sssssssssssse s ssssssses s ss s sassssesssssssssssas 1-7
BaBAad MINE ...t 1-7
Bagdad SOlar ProjeCt ... ssssessessssessssssssssssssssassnss 1-8

AIRPORT HEIGHT AND HAZARD ZONING ...covveurrerererreiseeseessessessssssessssssssssssesssssssssssssssssssens 1-8

AIRPORT FACILITIES ..coetertieesetreesesseesesssessssessessssssssssesssssssssssssssssssssssssssssssssssssessssasssssssessssssseas 1-8
W0 3 (o L= = Tod 1 1L 0 (=TT 1-9

| IE=0 0o K3 Ta L<30 = Vod U 1 5 U= 1-10



Chapter One (Continued)

AIRSPACE CHARACTERISTICS .oeeereeeeseeeeseesessessessessesesssessessssssssssesssssssssssesssssssssssssssaseens 1-11
SPECIAL USE AITSPACE ...cueucercereereereeeeeeeesesessesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 1-11
AU Traffic CONTIOL ..t 1-12
NaVIational ALdS ... snsenans 1-12
SOCIOECONOMIC CHARACTERISTICS...cusiereereeeureesessesssesesssesesssssssssessssssessssssessssssssssssssanes 1-13
POPUIATION .o 1-13
EMPIOYIMENT ..ttt 1-14
Per Capita Personal INCOME........enceerceeseeee e seseens 1-15
ENVIRONMENTAL INVENTORY ...oocuriunererreesesreesessesssessessesssesssssessesssssessessssssssssssssssssssesssssnes 1-16
AT QUALIEY ettt 1-16
Compatible Land USE ... ssssssssssssssssssssssssssssssssssssssssssssssssssssns 1-16
Department of Transportation Act: SECtion 4(f) c.uvrnnenenensnenenensenessensens 1-17
FarmIand.......ccscssssssss s sssssssssssans 1-17
Fish, Wildlife, and Plants......icceesesesesesesesesessssssssssssssssesssssssessssssssssssssssssssens 1-17
FlOOAPIAINS . ..ttt 1-18
Hazardous Materials, Pollution Prevention and Solid Waste.........ccceeeeveeennen. 1-19
Historical, Architectural, and Cultural RESOUICES.....ooereererererereeeeresesesesesenens 1-19
Light Emissions and Visual IMPacts......cccueneneneeneneenenseneeseesseseesessessessesssssesseens 1-19
Environmental JUSTICE. ...t ssessesssessesseesssssessssssssessssssessssssesans 1-20
Water QUALILY ..ot eses 1-20
RT3 o Lo TP 1-20
DOCUMENT SOURCES ... ieeeeretreeseiessessesssessessssssssssssssesssesssssssssssssssssssssssssssssssssssassssessssanes 1-21
Chapter Two
FORECASTS
NATIONAL AVIATION TRENDS AND FORECASTS ....vieeretreereeseesessessessessesssessssssessesnns 2-2
ECONOMIC OULIOOK ..ottt sseassans 2-2
General Aviation TIreNdS ... ssssssas 2-3
AIRPORT SERVICE AREA .....osterteseeseessssessesessssssesssessssssss s ssss st sssssss st ssssssesssssssssssas 2-4
AVIATION FORECAST METHODOLOGY ..ooveeeeeuneereesreeneesesseesessessssssesssssssssssssessssssssssssssssssssens 2-5
RiSKS t0 the FOTECASES vt ssssssssssssssssssssssssssssas 2-6
AVIATION FORECASTS .ooeereteestsseesessesssssesessssssssssessssssssse s sssssssssessssssssss s sassssesssssssssssas 2-6
FAA and State FOreCastS.....mmiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssns 2-7
Registered Aircraft FOreCast .....occresesesesesesessessesssssessesssssesssssesens 2-7
Based AIrcraft FOT@CAST. ... sssssessesssssssssssessens 2-9
General Aviation OPErations.......oeencereeseesessessessesssssssssssssssssessssssssssssssssssssssssssssns 2-11
Annual Instrument APProaches....... e 2-12
Comparison t0 the FAA TAF ...ttt ssssssssssens 2-13
PEAKING CHARACTERISTICS ..creteereereeretrseseeseesessesssessessssssessssssssssssssssssssssessssssssssssssssssssanes 2-14
General Aviation Peaks......ninecnssesessisessessseses s ssesssssseans 2-14

SUMMARY ot s s 2-15



Chapter Three

FACILITY REQUIREMENTS
AIRFIELD DESIGN STANDARDS ... erereeeressesessessessessessessessessessessessessssssssesssssesssssesssssesees 3-2
RUNWAY DESIGN COAE....uiiirreriiererinsiresissssesesessess s sssssesssssssssssssssssssssssans 3-3
Taxiway DeSiBN COAE ...t sesse e s s s 3-4
080 10 Lot LI (0 i | TSP SPPSPTPTTPTON 3-4
Dimensional Design Standards .........isessssesessssssessssessssssesss 3-5
AIRFIELD CAPACITY cerereeeeeseseessessesessessessessessessessessessssssssessessesssssessesssssssssssesssssesssssesssssesssssssnees 3-7
AIRFIELD REQUIREMENTS ... sessessessessessessessessessessessesssssesssssessessessesesens 3-8
RUNWAY S ..ttt 3-8
TAXIWAYS o 3-10
Airfield Lighting, Marking, and Signage. ... 3-12
Instrument AppProach ProCedures ... neneneeneneesssesssesssssssessessessessssseens 3-13
Weather Reporting FacCilities ......cuinnnnsssssssssssssssssssssssssssssssssssssens 3-13
LANDSIDE REQUIREMENTS ... oceeeeeeeeneeesessessssessssssssssssssssssssssssssssssssssssssssssssssssssssnes 3-13
Terminal BUilding ..ot sesses s ssssssses st ssssssssssssssssssens 3-13
Aircraft Storage HanGars ... sssssssssssssssssssssssnes 3-14
AIrcraft Parking APION ... ececeeeeeseeseesesseesessssssssssssssssssssssssssssssssssssssssssssssssssssssnes 3-15
Vehicle ParkKing.......oonccscseeneeeseei ettt ssssssssssns 3-15
AIrport SUPPOTT FACIIties. ..o ssssssssssssssnes 3-15
SUMMARY ..t eteeeeeeeeeseeeesessesesssss s s s s E s E e E bbb bbb n 3-21
Chapter Four
AIRPORT ALTERNATIVES
CONSIDERATION OF NON-DEVELOPMENT ALTERNATIVES ... 4-2
NO ACtION AILEIMALIVE. ... 4-2
Transfer Services to ANOther AIrPOIt.... s sessessessesseens 4-3
Development of @ NEW AP OTt.... o ererereeeseseseseesessessessessessessessesssssessesssssesens 4-3
REVIEW OF PREVIOUS MASTER PLAN AND AIRPORT LAYOUT PLAN.....cccorrereurenn. 4-4
AIRPORT DEVELOPMENT OBJECTIVES. ... eererereeesessessessessesessessessessessessessessessesens 4-4
AIRPORT PLANNING CONSIDERATIONS ....oeerererereeresessessessessessessessessessessessessessessessessesees 4-5
AIRSIDE DEVELOPMENT CONSIDERATIONS ..o rerererseressessessessessessessessessessessessenens 4-6
PAV0 oo To) i DTCE] Vg o W00 g 1<) o - TP 4-6
SAFELY ATAS oo 4-6
RUNWAY TRIEShOLAS ...t st seassns 4-7
Runway Gradient and Line-of-Sight....... e 4-8
Runway Lighting and Approach AidsS ........ssesesessssesssssseses 4-8
TAXIWAYS e s s s e s s s s 4-9
Instrument Approach ConSiderations......oeeneeneenesseensesessssssessssessessssssssssseens 4-10
Automated Weather Observation SyStem........ounereneneerenseseenesesnsssessesessesssseenens 4-10
RUNWAY LENGEN ..ottt 4-11
LANDSIDE DEVELOPMENT CONSIDERATIONS.....ooieereseeneereeseeseeseeseesessessessessesseesssssenas 4-11
Aircraft Hangar Development. ... ssssssssssssssssssssssssssssssssnes 4-12

AIrport Terminal FaACIliTY ..o seesesse s ssssssssssssssees 4-12



Chapter Four (Continued)

Building ReStriCtion LiNE ... sssssssesssesssssssesssssssenss 4-13
Landside AILEINAtiVES ...t s st ssss st sssssssns 4-13

SUMMARY .. eeeeeseeeesssesessssssss s s 4-14

Chapter Five

RECOMMENDED MASTER PLAN CONCEPT

AIRSIDE CONCEPT ... rereeeseeesseseesessessessessesse s ssessesse e sssssessssnessas 5-2
DeSiGN StANAATAS ...cvveeeereerecrreeeeeseses et nnansas 5-2
RUNWAY 5-23 LeNGEH .o 5-4
RUNWAY SEFENGLN .ot 5-5
Y= (=] 80 VT U 5-5
RUNWAY ProteCtion ZOMNES .......oererererereseseeesessessessessessessessessessessessesssssssssssssssssssnees 5-6
INSTrUMENT APPTOACHES ...t seannas 5-7
Runway Gradient and Line-of-Sight Improvements........nenenenenenens 5-8
RUNWAY 5 TRIESNOI ..o sessnssesees 5-8
TAXIWAYS oot 5-8
Airfield Lighting, Weather and Approach Aids .......cooererenesesesesessesessesnennes 5-9

LANDSIDE CONCEPT ...t ssess s sse s ssesse s sssss s sssssssessnenns 5-9
Terminal FaCIlity ..ot seaes 5-10
AIrcraft Parking APION ... ececeeeeeseeseesessessesssssssssssssssssssssssssssssssssssssssssssssssssssssanes 5-10
AGTCTaft HANGATS ..ttt ssssssssssssanes 5-10
FUEL FACIIITIES ..o 5-11
MaintenancCe FaCility ...t ssssens 5-11

SUMMARY .. eceeeeeeeesseseesesssss s 5-11

Chapter Six

CAPITAL IMPROVEMENT PROGRAM

AIRPORT DEVELOPMENT NEEDS ... erereseseeeressessessessessessessessessessessessessessessessessessessens 6-3

CAPITAL IMPROVEMENT SCHEDULE AND COST SUMMARIES. ... 6-3
ShOrt TErM PrOZIram ... e ssesssssesees 6-5
Intermediate Term Programi........ e ssssessssessessssesssssssssssssssssssns 6-6
LONg Term Program ... ssssssssesssssssesssssssssssans 6-7
Capital Improvements SUMMATY ......coeerereresressessessessessessessessessessessessessesssssessees 6-7

CAPITAL IMPROVEMENT FUNDING SOURCES.......orererererereresressessessessessessessesnenns 6-8
FEAEral GIrants......o e ssesees 6-8
State Funding Programs.........nssssssesessssesssssssssssssssssssssssssssseans 6-11
LOCAl FUNAING ..ottt ssssssssssessssssssasssssnsans 6-12

MASTER PLAN IMPLEMENTATION ... ssssssssns 6-13



EXHIBITS

IA PROJECT WORK FLOW ... ssessssseasnns after page iii
1A LOCATION /VICINITY MAP...onnissssssssssssssssssssssssssans after page 1-1
1B AIRFIELD FACILITIES ..cvsisrsssssssnsssssssssssssssssssssssssssssssens after page 1-9
1C LANDSIDE FACILITIES ..ot sesssssessnns after page 1-11
1D AIRSPACE MAP ... sesnes after page 1-11
2A U.S. ACTIVE GENERAL AVIATION AIRCRAFT FORECASTS............ after page 2-3
2B REGISTERED AIRCRAFT FORECASTS SUMMARY......cccominerirnnnnn. after page 2-9
2C BASED AIRCRAFT FORECAST SUMMARY ... after page 2-10
2D FORECAST SUMMARY ... after page 2-15
3A AIRCRAFT REFERENCE CODES......oorereesseeeesessessensenns after page 3-3
3B SAFETY AREA DIMENSIONS .....orninsssssssnssssssssssssssnans after page 3-5
3C WIIND ROSE ..ttt sesses e ssssss s sss s sssssssssssnns after page 3-8
3D  AIRSIDE FACILITIES SUMMARY ....ccovnmininrsenssssssesssssssssssssesssnans after page 3-13
3E LANDSIDE FACILITIES SUMMARY.....ccoimmnnissssssssnns after page 3-14
4A 2008 AIRPORT LAYOUT PLAN. ....onrirsssssssssssssssssssssssssans after page 4-4
4B PLANNING CONSIDERATIONS ....ooviiririsssissssssssssssssssssssssssans after page 4-5
4C AIRSIDE ALTERNATIVES. ...t after page 4-7
4D RUNWAY GRADIENT AND LINE-OF-SIGHT.....cccvminrninineririnnns after page 4-9
4E TAXIWAY TURNAROUNDS ...t after page 4-11
4F PROPOSED RUNWAY 5-23 EXTENSION ..o after page 4-11
4G LANDSIDE ALTERNATIVE T after page 4-13
4H LANDSIDE ALTERNATIVE 2.t after page 4-14
5A RECOMMENDED MASTER PLAN CONCEPT ... after page 5-2
6A CAPITAL IMPROVEMENT PROGRAM .......ovrrinsinssssssssssesnans after page 6-3
6B DEVELOPMENT STAGING ...ouirerererereseeessessessessessessessessessessessessessesseanes after page 6-5
B1 EXISTING NOISE EXPOSURE CONTOURS......ccoovrimririrsnisserisnans after page B-8
B2 ULTIMATE NOISE EXPOSURE CONTOURS......cosiirerirrrersersessenns after page B-8
Appendix A

GLOSSARY OF TERMS

Appendix B

ENVIRONMENTAL OVERVIEW

Appendix C
CIP COST ESTIMATES



Appendix D
AIRPORT LAYOUT PLAN DRAWINGS

Appendix E
FORECAST APPROVAL LETTER



INTRODUCTION




BAGDAD AIRPORT

INTRODUCTION

The Bagdad Airport Master Plan Update
has been undertaken to evaluate the
airport's capabilities and role, to forecast
future aviation demand, and to plan for the
timely development of new or expanded
facilities that may be required to meet that
demand. The ultimate goal of the Master
Plan is to provide systematic guidelines for
the airport's overall maintenance,
development, and operation.

The Master Plan Update is intended to be
a proactive document which identifies
and then plans for future facility needs
well in advance of the actual need. This is
done to ensure that Yavapai County can
coordinate project approvals, design,
financing, and construction in a timely
manner, prior to experiencing the
detrimental effects of deteriorating or
inadequate facilities.

An important result of the Master Plan
Update is reserving sufficient areas for

AIRPORT MASTER PLAN

future facility needs.  This protects
development areas and ensures they will
be readily available when required to
meet future needs. The intended result is
a detailed on-airport land use concept
which outlines specific uses for all areas of
airport property, including strategies for
revenue enhancement.

The preparation of this Master Plan
Update is evidence that Yavapai County
recognizes the importance of the airport
to the surrounding area and the
associated  challenges inherent in
providing for its unique operating and
improvement needs. The cost of
maintaining an airport is an investment
which yields impressive benefits to the
local community and County. With a
sound and realistic Master Plan Update,
Bagdad Airport can maintain its role as an
important link to the national air
transportation system for the community
and maintain the public and private
investments in its facilities.




MASTER PLAN
GOALS AND OBJECTIVES

The primary objective of the Bagdad Air-
port Master Plan Update is to develop and
maintain a financially feasible, long term
development program which will satisfy
aviation demand; be compatible with
community development, other transpor-
tation modes, and the environment; and
enhance employment and revenue for the
Town and surrounding areas. The most
recent planning efforts for the airport
were undertaken in June 2000, when the
last Airport Master Plan was conducted,
and again in December 2008 when the
Airport Layout Plan (ALP) was revised.

This Master Plan Update is intended to
provide guidance through an updated
capital improvement and financial pro-
gram to demonstrate the future invest-
ments required by the County. The new
planning study also provides justification
for new priorities. The plan will be close-
ly coordinated with other planning stud-
ies in the area and with aviation plans de-
veloped by the FAA and the State of Ari-
zona. Specific objectives of the study in-
clude, but are not limited to the following:

e Examine the projected aviation de-
mand and identify the facilities neces-
sary to accommodate the demand.

e Determine projected needs of airport
users over the next 20 years, by which
to support airport development alter-
natives.

¢ Recommend improvements which en-
hance the airport’s safety and capacity
to the maximum extent possible.

e Establish a schedule of development
priorities and a program for the pro-
posed improvements.

ii

e Prioritize the Airport Capital Im-

provement Program (ACIP).

e Prepare a new Airport Layout Plans in
accordance with Federal Aviation
Administration (FAA) and Arizona
Department of Transportation - Mul-
timodal Planning Division - Aero-
nautics Group (ADOT-MPD - Aero-
nautics Group) guidelines.

e Develop active and productive public
involvement throughout the planning
process.

MASTER PLAN TASKS

The Master Plan will accomplish the
above objectives by carrying out the fol-
lowing:

e Determining projected needs of airport
users through the year 2032.

e Analyzing socioeconomic factors likely
to affect air transportation demand in
Yavapai County, including regional fac-
tors.

o Identifying potential existing and fu-
ture land acquisition needs.

o Evaluating future airport facility de-
velopment alternatives which will op-
timize undeveloped airport property to
promote capacity and aircraft safety.

e Developing a realistic, common sense
plan for the use and expansion of the
airport.

e Presenting environmental considera-
tions associated with any recommend-
ed development alternatives.



e Establishing a schedule of develop-
ment priorities and a program for im-
provements.

e Producing current and accurate base
maps and ALP drawings.

e Coordinating this Master Plan Update
with local, regional, state, and federal
agencies.

e Preparing this Master Plan Update un-
der guidelines established by the FAA
and ADOT.

BASELINE ASSUMPTIONS

A study such as this typically requires
several baseline assumptions that will be
used throughout this analysis. The base-
line assumptions for the Bagdad Airport
Master Plan Update are as follows:

o Bagdad Airport will continue to oper-
ate as a general aviation airport
through the planning period.

e Bagdad Airport will continue to ac-
commodate general aviation tenants
and transient operations.

e The general aviation industry will con-
tinue to grow positively through the
planning period. Specifics of projected
growth in the national general aviation
industry are contained in Chapter Two
- Forecasts.

e The socioeconomic characteristics of
the region will remain as forecast (see
Chapter One).

e Both a federal program and a state
program will be in place through the
planning period to assist in funding fu-
ture capital development needs.

iii

MASTER PLAN
ELEMENTS AND PROCESS

The Bagdad Airport Master Plan Update is
being prepared in a systematic fashion
following FAA guidelines and industry-
accepted principles and practices, as
shown on Exhibit IA. The Master Plan
has six chapters and five appendices that
are intended to assist in the evaluation of
future facility needs and provide the sup-
porting rationale for their implementa-
tion.

Chapter One - Inventory summarizes
the inventory efforts. The inventory ef-
forts are focused on collecting and as-
sembling relevant data pertaining to the
airport and the area it serves. Infor-
mation is collected on existing airport fa-
cilities and operations. Local economic
and demographic data is collected to de-
fine the local growth trends. Planning
studies which may have relevance to the
Master Plan are also collected.

Chapter Two - Forecasts examines the
potential aviation demand at the airport.
The analysis utilizes local socioeconomic
information, as well as national air trans-
portation trends to quantify the levels of
aviation activity which can reasonably be
expected to occur at Bagdad Airport
through the year 2032. The results of this
effort are used to determine the types and
sizes of facilities which will be required to
meet the projected aviation demand at
the airport through the planning period.

Chapter Three - Facility Requirements
comprises the demand capacity and facili-
ty requirements analyses. The intent of
this analysis is to compare the existing
facility capacities to forecast aviation de-
mand and determine where deficiencies
in capacities (as well as excess capacities)
may exist. Where deficiencies are identi-
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fied, the size and type of new facilities to
accommodate the demand are identified.
The airfield analysis focuses on improve-
ments needed to safely serve the type of
aircraft expected to operate at the airport
in the future, as well as navigational aids
to increase the safety and efficiency of
operations. This element also examines
the general aviation terminal, hangar,
apron, and support needs.

Chapter Four - Airport Alternatives
considers a variety of solutions to ac-
commodate the projected facility needs.
This element proposes various facility
and site plan configurations which can
meet the projected facility needs. An
analysis is completed to identify the
strengths and weaknesses of each pro-
posed development alternative, with the
intention of determining a single direc-
tion for development.

Chapter Five - Recommended Master
Plan Concept provides both a graphic
and narrative description of the recom-
mended plan for the use, development,
and operation of the airport.

Chapter Six - Capital Improvement
Program provides a proposed -capital
needs program which defines the sched-
ules, costs, and funding sources for the
recommended development projects.

Appendix A - Glossary of Terms in-
cludes definitions and acronyms refer-
enced throughout the Master Plan.

Appendix B - Environmental Overview
provides a review of federal environmen-
tal requirements applicable to Bagdad
Airport based upon the recommended
Master Plan Concept.

Appendix C - CIP Cost Estimates in-
cludes a detailed breakdown of the costs

iv

associated with each CIP project outlined
in Chapter Six.

Appendix D - Airport Layout Plan
Drawings provides the official ALP draw-
ings that are produced as a result of the
recommended Master Plan Concept and
used by the FAA and ADOT-MPD - Aero-
nautics Group in determining grant eligi-
bility and funding.

Appendix E - FAA Forecast Approval
Letter includes the letter from the FAA
that approves the Master Plan forecasts
for airport planning purposes, including
ALP development.

COORDINATION

The Bagdad Airport Master Plan Update is
of interest to many within the local com-
munity and County. This includes local
citizens, local businesses, community or-
ganizations, County officials, airport us-
ers, airport tenants, and aviation organi-
zations. As a component of the regional,
state, and national aviation systems, Bag-
dad Airport is of importance to both state
and federal agencies responsible for over-
seeing air transportation.

To assist in the development of the Mas-
ter Plan Update, Yavapai County identi-
fied a group of government representa-
tives, airport users and tenants, the mili-
tary, and local community representatives
to act in an advisory role in the develop-
ment of the Master Plan Update. Mem-
bers of this Planning Advisory Committee
(PAC) met at designated times during the
study to review phase reports and pro-
vide comments to help ensure that a real-
istic, viable plan is developed.

To assist in the review process, draft
phase reports were prepared at various



milestones in the planning process. The the Master Plan to ensure that all issues
phase report process allows for timely are fully addressed as the recommended
input and review during each step within program develops.
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BAGDAD AIRPORT

AIRPORT MASTER PLAN

Chapter One

INVENTORY

The purpose of the Bagdad Airport Master
Plan Update is to provide Yavapai County,
the Arizona Department of Transportation -
Multimodal Planning Division - Aeronautics
Group (ADOT-MPD - Aeronautics Group),
and the Federal Aviation Administration
(FAA) with a clear vision of necessary
airport improvements over the next 20
years. This document will focus on the
facility changes and development direction
of the airport that has occurred since the
previous Master Plan, which was completed
in June 2000. More recently, the Airport
Layout Plan (ALP) was updated and
approved by the FAA in December 2008.

AIRPORT CHARACTERISTICS

The purpose of this section is to summarize
various studies and data collected to provide
an understanding of the characteristics of
the airport and the regional area. Within

this section is a description of the airport's
setting, history, climate, system planning
role, and funding.

AIRPORT SETTING

Bagdad Airport is located in western
Yavapai County in west-central Arizona,
approximately 100 miles northwest of
Phoenix and 60 miles west of Prescott. The
Town of Bagdad is positioned along State
Route 96, which connects to other State
and U.S. Highways eventually leading to
Interstates 10, 17, and 40. The location of

the airport in its regional setting is depicted
on Exhibit 1A.

Bagdad is a copper mining community,
with local mining operations ongoing
since 1882 when the first claims were
staked. @ The town is owned by the

Freeport-McMoRan Copper & Gold Company.
It is one of only two remaining company-
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owned towns in Arizona, the other being
Morenci.

AIRPORT HISTORY
AND OWNERSHIP

On November 15, 1949, an airfield ease-
ment was granted to Yavapai County by
MTL Cattle Company (L.K. and Mark T.
Lindahl) for the purposes of construction
and maintenance of a public airfield to
provide air access for the mining opera-
tions.

On May 9, 1972, a Warranty Deed was is-
sued to Bagdad Copper Corporation, con-
veying property subject to easement for
airfield and rights. A Warranty Deed is a
type of deed where the grantor (seller)
guarantees the clear title to a piece of real
estate and has a right to sell it to the
grantee (buyer). The guarantee is not
limited to the time the grantor owned the
property; it extends back to the proper-
ty’s origins.

Continued growth in area mining and the
community has driven the development
of Bagdad Airport. A list of major projects
over the years includes:

e 1950 - Runway grade and drain; ac-
cess road

e 1967 - Runway, taxiway, and apron
extension and paving

e 1979 - Construction of aircraft park-
ing apron

¢ 1983 - Runway seal and extension

e 1990 - Runway, taxiway, and apron
surfacing/pavement preservation

e 1999 - Runway crack seal

e 2004 - Runway, taxiway, and apron
overlay
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e 2007 - Installation of perimeter fenc-
ing and security gate

e 2011 - Runway safety area improve-
ments

Bagdad Airport is owned by Yavapai
County, which also owns the Seligman
Airport and the Sedona Airport. While
the County fully operates and maintains
the Bagdad and Seligman Airports, it leas-
es Sedona Airport to the Sedona-Oak
Creek Airport Authority, which in turn,
operates and maintains the facility. It is
important to note that Bagdad and Sedo-
na Airports are included as general avia-
tion airports in the FAA’s National Plan of
Integrated Airport Systems (NPIAS), to be
further detailed later in this chapter. This
designation makes them eligible for fund-
ing under the Airport Improvement Pro-
gram (AIP) and under the feder-
al/state/local matching grant program.
Seligman Airport is not included in the
NPIAS, and is only eligible for state air-
port grants with a local match.

Quit Claim Deed and
Other Recorded Documents

On March 9, 2000, the Yavapai County
Board of Supervisors approved a Quit
Claim Deed from Phelps Dodge Bagdad,
Inc. (now Freeport-McMoRan Copper &
Gold Company) conveying all rights, title,
and interest of 96.6 acres known as the
Bagdad Airport to Yavapai County. A Quit
Claim Deed is a legal instrument by which
the owner (grantor) of a piece of property
transfers interest to a recipient (grantee).
The owner/grantor terminates (or
“quits”) their right and claim to the prop-
erty, thereby allowing the claim to trans-
fer to the recipient/grantee.



There are other documents related to the
airport and adjacent property that in-
clude airfield and access road easements
dating back to 1949 and avigation “clear
zone” easements from 1966. The aviga-
tion easements provide protection for the
approaches to each runway end.

CLIMATE

Weather conditions are important to the
planning and development of an airport.
Temperature is an important factor in de-

termining runway length requirements,
while wind direction and speed are used
to determine optimum runway orienta-
tion. The need for navigational aids and
lighting is determined by the percentage
of time that visibility is impaired due to
cloud coverage or other conditions.

Table 1A summarizes monthly climatic
data for the Town of Bagdad. This infor-
mation was gathered from data obtained
by the Western Regional Climate Center
between 1925 and 2013.

TABLE 1A
Climate Conditions
Bagdad, Arizona

_Feb. | Mar. | Apr. | May | Jun.| Jul. | Aug. | Sept. | Oct._| Nov. | Dec. |

Avg. High Temp (°F) 583 | 612 | 66.2 | 73.7 | 827 | 92.0 | 96,5 | 943 |89.6 | 794 | 67.8 | 59.7
Avg. Low Temp (°F) 325 | 347 | 385 | 444 | 524 | 609 | 685 | 67.2 | 61.1 | 504 | 39.7 | 33.8
Avg. Precipitation (in.) | 1.64 | 196 | 140 | 0.73 | 0.28 | 0.27 | 1.31 | 218 | 1.26 | 1.03 | 090 | 146
Avg. Snow Fall (in.) 0.7 0.5 0.4 .01 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8

Source: Western Regional Climate Center (05/01/1925-03/31/2013).

Located in west-central Arizona at an alti-
tude of 4,163 feet, Bagdad has a four-
season, colder variation of a semi-arid
climate, with mild to cool winters and
warm to hot summers. July is the hottest
month, with an average daily maximum
temperature of 96.5 degrees Fahrenheit (°
F), and January is the coldest month, with
an average daily minimum temperature of
32.5°F. Average precipitation in Bagdad
is approximately 14 inches per year, with
the largest portion of precipitation occur-
ring during the July-August monsoon sea-
son. Snowfall is typically light and snow
cover usually melts away quickly.

AIRPORT SYSTEM PLANNING ROLE

Airport planning exists on many levels:
national, state, and local. Each level has a
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different emphasis and purpose. On the
national level, Bagdad Airport is included
in the NPIAS. This federal plan identifies
3,355 airports (3,330 and 25 proposed)
which are considered significant to the
national air transportation system.

The NPIAS is published and used by the
FAA in administering the Airport Im-
provement Program (AIP), which is the
source of federal funds for airport im-
provement projects across the country.
The AIP program is funded exclusively by
user fees and user taxes, such as those on
fuel and airline tickets. The 2013-2017
NPIAS estimates that over this time peri-
od, there will be $42.5 billion of AIP eligi-
ble infrastructure projects. This is a de-
crease of 19 percent ($9.8 billion) from
the report issued two years ago.




The NPIAS supports the FAA’s strategic
goals for safety, system efficiency, and en-
vironmental compatibility by identifying
specific airport improvements. An airport
must be included in the NPIAS to be eligi-
ble for federal funding assistance through
the AIP. Bagdad Airport is classified as a
general aviation airport within the NPIAS.
The current issue of the NPIAS identifies
nearly $1.4 million in development needs
over the next four years for Bagdad Air-
port. This figure is not a guarantee of
federal funding. Rather, this figure repre-
sents development needs as presented to
the FAA in the annual airport capital im-
provement program (ACIP) submitted by
Yavapai County.

Airports that apply for and accept AIP
grants must provide grant assurances.
These assurances include maintaining the
airport facility safely and efficiently in ac-
cordance with specific conditions. The
duration of the assurances depends on
the type of airport, the useful life of the
facility being developed, and other fac-
tors. Typically, the useful life for an air-
port development project is a minimum of
20 years. Therefore, when an airport ac-
cepts AIP grants, they are obligated to
maintain that facility in accordance with
FAA standards for at least that long.

In 2012, the FAA published a document
titled General Aviation Airports: A Nation-
al Asset. An outcome of the report was
further classification of general aviation
airports into four categories: national, re-
gional, local, and basic airports. Of the
2,952 general aviation airports included
in the study, 497 were not specifically
classified due to types of activity and
characteristics that did not provide for
clear classification within one of the four
groups.
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With this report, which has been integrat-
ed into the NPIAS, the FAA promotes the
important contribution that general avia-
tion airports provide to the national avia-
tion system and economy. General avia-
tion contributed $38.8 billion in economic
output in 2009. When factoring in manu-
facturing and visitor expenditures, gen-
eral aviation accounted for an economic
contribution of $76.5 billion.

The new categories for general aviation
airports are intended to help guide policy
makers when making decisions regarding
airports. The study recognized that cate-
gorizing all general aviation airports the
same did not properly identify the im-
portant role of each airport within a
community and the benefits of a large and
diverse aviation system.

Bagdad Airport is classified as a basic air-
port in the General Aviation National As-
set Study. As defined by the study, 668
airports were classified within the basic
grouping. The FAA describes the basic
group as airports that support general
aviation activities such as emergency ser-
vice, charter or critical passenger service,
cargo operations, flight training, and per-
sonal flying. Basic airports account for
approximately seven percent of the total
flying at general aviation airports and two
percent of flying with flight plans. Most of
the flying is self-piloted for business and
personal reasons using propeller-driven
aircraft. A fair amount of air charter
(taxi) services is provided at these air-
ports.

At the state level, the airport is included
in the Arizona State Airports System Plan
(SASP). The purpose of the SASP is to en-
sure that the state has an adequate and
efficient system of airports to serve its
aviation needs well into the 21st century.



The SASP defines the role of each airport
in the state’s aviation system. Bagdad
Airport is classified as a general aviation -
basic airport in the SASP.

ADOT-MPD - Aeronautics Group, through
its Airport Development Guidelines policy,
further identifies funding needs and/or
allocations to each airport role in the
state’s system. According to the Airport
Development Guidelines, basic airports
serve a limited role in the local economy,
primarily serving recreational and per-
sonal flying. In addition, basic airports
may be eligible for up to 95 percent fund-
ing on approved airport projects.

The Airport Master Plan is the primary
local planning document. The master
plan is intended to provide a 20-year vi-
sion for airport development based on
aviation demand forecasts. Forecasts be-
yond five years become less reliable. The
most recent forecasts were completed in
the 2000 Airport Master Plan. As a result,

this is an appropriate time to update
these forecasts and revisit the develop-
ment assumptions from that plan.

HISTORICAL GRANTS

To assist in funding capital improve-
ments, the FAA has provided funding as-
sistance at Bagdad Airport through the
AIP. The AIP is funded through the Avia-
tion Trust Fund, which was established in
1970 to provide funding for aviation capi-
tal investment programs to include avia-
tion development, facilities and equip-
ment, and research and development.
The Aviation Trust Fund also finances a
portion of the operation of the FAA. A
summary of capital improvement projects
funded by the FAA at Bagdad Airport
since 2002 is presented in Table 1B.
ADOT-MPD - Aeronautics Group has also
provided assistance to Bagdad Airport.
Table 1C presents a summary of these
projects and grant totals since 2002.

TABLE 1B
Historical FAA Grant History

Bagdad Airport
Fiscal FAA
Year Grant Number Grant Amount Description of Project

2002 #3-04-0002-02 $140,400 Runway Rehabilitation.
2003 #3-04-0002-03 $313,853 Runway Rehabilitation - Phase II.
2004 #3-04-0002-04 $346,296 Runway/Apron Design and Reconstruction.
2005 #3-04-0002-05 $19,912 Design of Perimeter Fencing.
2007 #3-04-0002-06 $667,364 Install Security Fencing.
2011 #3-04-0002-07 $475,000 Runway Safety Area Improvements.
FAA Grant Total $1,962,825
Source: FAA
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TABLE 1C
Historical ADOT Grant History
Bagdad Airport

ADOT

Fiscal

Year Grant Number Grant Amount Description of Project
2003 #E3F30 $6,892 Runway Rehabilitation.
2004 #E4S24 $18,000 Wind Indicator Upgrade.
2004 #E4F12 $15,407 Runway Rehabilitation - Phase II.
2005 #ES5F57 $9,113 Runway/Apron Design and Reconstruction.
2006 #E6F04 $524 Design of Perimeter Fencing.
2007 #E7S62 $25,000 Design Runway Safety Area.
2008 #EBF53 $17,562 Install Security Fencing.
2012 #E2F1K $12,500 Runway Safety Area Improvements.
2013 #E3S1T $156,322 Airport Master Plan Update.
ADOT Grant Total $261,320

Source: ADOT-MPD - Aeronautics Group

AIRPORT SERVICE AREA

Defining a service area for an airport can
be useful in the forecasting process. Once
a general service area is identified, vari-
ous statistical comparisons can be made
for projecting aviation demand. For ex-
ample, in rural areas, where there may be
one airport in each county, the service ar-
ea could reasonably be defined as the en-
tire county. This would facilitate compar-
isons to county population and employ-
ment for forecasting purposes.

In regions where there are many airports,
the definition of the service area is not as
simple. Aircraft owners in areas with
more airports have more choices when it
comes to basing their aircraft. The most
common reason aircraft owners cite for
choosing an airport at which to base their
aircraft is convenience to home or work.
Other reasons may include the capability
of the runway system, availability of
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hangar space, and the services available.
Therefore, the primary limiting factor to
defining an airport service area is the
proximity of other airports that provide a
similar or greater level of service.

The service area generally represents
where most, but not all, based aircraft will
come from. It is not unusual for some
based aircraft to be registered outside the
county or even outside the state. In re-
gions with several airports in relatively
close proximity, service areas will likely
overlap to some extent.

A review of public-use airports within 50
nautical miles of Bagdad Airport has been
made to identify and distinguish the type
of air service provided in the region. In-
formation pertaining to each airport was
obtained from FAA 5010 Master Records.
Table 1D identifies the major character-
istics of each airport.



TABLE 1D

Vicinity Airports

NPIAS*
Role

‘ Distance ‘

Airport Name (nm)

Longest
Runway

Instrument
Approaches

Annual

Based
Operations?

Aircraft

Ernest A. Love Field 37E Commercial

7,616’

232 252,500 Yes

Wickenburg Municipal 42 SSE GA

6,101 34

36,100 No

Seligman 47 NNE Non-NPIAS

4,800 2

1,100 No

Source: FAA 5010 Form.
*National Plan of Integrated Airport Systems.

1FAA Tower Reports (2011), except Wickenburg and Seligman, which are estimated.

Ernest A. Love Field Airport (owned by
the City of Prescott) is located approxi-
mately 37 nautical miles east of Bagdad
Airport and is the nearest commercial
service airport. The airport is served by
three runways, the longest of which is
7,616 feet. Approximately 232 aircraft
are based at Ernest A. Love Field Airport.
The airport is served by a control tower,
which reported 252,500 annual opera-
tions in 2012. Several published instru-
ment approaches are approved for use
into the airport. Two major fixed base
operators (FBOs) are located on the air-
field that provide a full array of services.

Wickenburg Municipal Airport (owned
by the Town of Wickenburg) is located
approximately 42 nautical miles south-
southeast of Bagdad Airport. The airport
is served by a single 6,101-foot runway. A
total of 34 aircraft are based at Wicken-
burg Municipal Airport and annual opera-
tions are estimated at 36,100. There is no
control tower at the airport and there are
no published instrument approaches
available. Services available include air-
craft tiedowns, fuel sales (Jet A and
100LL), and minor aircraft maintenance.

Seligman Airport (owned by Yavapai
County) is located approximately 47 nau-
tical miles north-northwest of Bagdad
Airport. The airport is served by a single
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4,800-foot runway. Two aircraft are
based at Seligman Airport and annual op-
erations are estimated at 1,100. There is
no control tower at the airport and there
are no published instrument approaches
available. Aircraft tiedowns are available
at the airport.

AREA LAND USE

The area land use surrounding an airport
can have a significant impact on airport
operations and growth. The following
section identifies baseline information
related to generalized land uses in the vi-
cinity of the airport. By understanding
the land use issues surrounding the air-
port, more appropriate recommendations
can be made for the future of the airport.
The land in the immediate area is classi-
fied as undeveloped, mining production,
open-range, or raw natural desert land,
with no apparent conflicts with residen-
tial dwellings.

BAGDAD MINE

The Bagdad Mine, which is located direct-
ly north of the airport, is an open-pit cop-
per and molybdenum mining complex.
The first claims were staked in 1882, with
property ownership changing numerous




times through the first half of the 20t
century. The first mill began operation in
1928 to process ore from the under-
ground mine. Transition to open-pit min-
ing began in 1945. A $240 million expan-
sion in 1973 included new haul trucks,
shovels, and nearly 400 new housing
units.

The mine operation currently operates on
an around-the-clock schedule and in-
cludes a 75,000 metric ton-per-day con-
centrator that produces copper and mo-
lybdenum concentrates. This concentrate
is either then trucked to southern Arizona
or taken 20 miles outside of town to a
small railroad community named Hillside.

A recent economic study indicated that at
the end of 2012, the Bagdad Mine had
nearly 900 employees and had a total im-
pact of approximately 3,700 jobs on Ari-
zona’s economy. It was estimated that the
Mine generated approximately $126.4
million in economic benefits for Yavapai
County and approximately $339.1 million
for the State of Arizona in 2012.

BAGDAD SOLAR PROJECT

Located directly south of the airport
property is the Bagdad Solar Project,
which began operating in December
2011. Duke Energy owns and operates
the Project, which uses 72,000 solar pan-
els and collectively generates 15 mega-
watts of electricity. The electricity gener-
ated from the project is sold to Arizona
Public Service under a 25-year power
purchase agreement.
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AIRPORT HEIGHT
AND HAZARD ZONING

Height and hazard zoning establishes
height limitations for new construction
near the airport and within the runway
approaches. It is based upon an approach
plan which describes imaginary surfaces
defining the edges of airspace, which are
to remain free of obstructions for the
purpose of safe air navigation. It requires
that anyone who is proposing to construct
or alter an object that affects airspace
must notify the FAA prior to its construc-
tion.

Height restrictions are necessary to en-
sure that objects will not impair flight
safety or decrease the operational capa-
bility of the airport. Title 14 of the Code
of Federal Regulations (CFR) Part 77, Ob-
jects Affecting Navigable Airspace, defines
a series of imaginary surfaces surround-
ing airports. The imaginary surfaces con-
sist of the approach zones, conical zones,
transitional zones, and horizontal zones.
Objects such as trees, towers, buildings,
or roads which penetrate any of these
surfaces are considered by the FAA to be
an obstruction to air navigation. Height
restrictions can be accomplished through
height and hazard zoning, avigation
easements, or fee simple acquisition. The
Town of Bagdad (Freeport-McMoRan
Copper & Gold Company) and Yavapai
County should adhere to and support the
height restriction guidelines set forth in
14 CFR Part 77.

AIRPORT FACILITIES

Airport facilities can be functionally clas-
sified into two broad categories: airside
and landside. The airside category in-



cludes those facilities directly associated
with aircraft operations. The landside
category includes those facilities neces-
sary to provide a safe transition from sur-
face to air transportation and support air-
craft servicing, storage, maintenance, and
operational safety.

AIRSIDE FACILITIES

Airside facilities include runways, taxi-
ways, airfield lighting, and navigational
aids. Airside facilities are identified on
Exhibit 1B. Table 1E summarizes airside
facility data at Bagdad Airport.

TABLE 1E

Airside Facilities Data

Bagdad Airport

Runway Length 4,552
Runway Width 60’
Runway Surface Material Asphalt
Condition Good
Pavement Markings Basic
Runway Load-Bearing Strength (Ibs.)

Single Wheel Loading (SWL) 12,000
Runway Lighting None
Taxiway Lighting None
Approach Aids None
Instrument Approach Procedures None
Weather or Visual Aids Wind Socks (3)

Tetrahedron

Source: FAA 5010 Report.

Runway/Taxiway System

Bagdad Airport is served by a single as-
phalt runway. Runway 5-23 is 4,552 feet
long, 60 feet wide, and oriented in a
northeast-southwest manner. This run-
way has a pavement strength of 12,000
pounds single wheel loading (SWL),
which refers to the design of certain air-
craft landing gear which has a single
wheel on each main landing gear strut.
The difference in runway end elevations
for the runway is 11.2 feet, which results
in a 0.2 percent runway gradient.

Runway 5-23 has a displaced threshold of
120 feet on both runway ends. The por-
tion of the runway that is displaced may
be used for takeoff, but not for landing.
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However, landing aircraft may use the
displaced area on the opposite end for roll
out.

Runway 5-23 is not served by a parallel
taxiway. The runway has two connecting
taxiway exits. Taxiway A1l is 30 feet wide
and connects to the main aircraft parking
apron. Taxiway A2 is 25 feet wide and
leads to a hangar complex farther east.

Pavement Markings

Pavement markings aid in the movement
of aircraft along airport surfaces and
identify closed or hazardous areas on the
airport. The basic markings on Runway
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5-23 identify the runway centerline and
designation.

Taxiway and apron centerline markings
are provided to assist pilots in maintain-
ing proper clearance from pavement edg-
es and objects near the taxiway edges.
Pavement markings also identify aircraft
tiedown positions and aircraft holding
positions. A hold line is located on Taxi-
way A1, 125 feet from the runway center-
line.

Airfield Lighting

Airfield lighting systems extend an air-
port’s usefulness into periods of darkness
and/or poor visibility. Bagdad Airport is
not equipped with any type of identifica-
tion lighting, runway/taxiway lighting, or
visual approach lighting.

Weather Facilities

The airport is equipped with three wind
socks, which provide pilots with infor-
mation about wind conditions. The air-
port is also equipped with a tetrahedron.
A tetrahedron is a device normally in-
stalled at airports without control towers.
It indicates the direction of landings and
takeoffs, with the small end pointing in
the direction of landing. Pilots are cau-
tioned against using a tetrahedron for any
purpose other than as an indicator of
landing direction. The location of the
wind socks and the tetrahedron are de-
picted on Exhibit 1B.

LANDSIDE FACILITIES

Landside facilities are the ground-based
facilities that support the aircraft and pi-
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lot/passenger handling functions. These
facilities typically include the terminal
building, aircraft storage/maintenance
hangars, aircraft parking aprons, and
support facilities such as fuel storage, au-
tomobile parking, roadway access, and
aircraft rescue and firefighting. Landside
facilities are identified on Exhibit 1C.

Airport Access Road
And Automobile Parking

Access to the airport is off of Bagdad Air-
port Road, which connects to the north
side of the airfield. There is an unpaved
area between the main aircraft parking
apron and hangar farther east that can be
used for vehicle parking.

Airport Fencing

The airport’s existing property line is en-
closed with an 8-foot chain link fence
with steel posts. This fence encompasses
airport property except off the approach
end of Runway 23. Access to the property
is through a secured vehicular gate (with
keypad code) off Bagdad Airport Road.

General Aviation Terminal Building

Bagdad Airport does not have a terminal
facility or any aircraft and pilot services
available to transient aircraft. The airport
is unattended and existing hangar facili-
ties are privately owned.

Aircraft Storage Facilities
As depicted on Exhibit 1C, there are two

aircraft storage hangars at Bagdad Air-
port. The hangar adjacent to the main
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aircraft parking apron totals approxi-
mately 1,200 square feet, while the hang-
ar farther east totals approximately 3,000
square feet. Both of these hangars are
privately owned.

Aircraft Parking Apron

The aircraft parking apron at Bagdad Air-
port totals approximately 6,000 square
yards. It is constructed of asphalt and has
a total of twelve aircraft parking posi-
tions.

Fuel Storage Facilities

There are currently no fueling facilities at
Bagdad Airport.

Aircraft Rescue and Firefighting

There is no dedicated aircraft rescue and
firefighting (ARFF) facility at Bagdad Air-
port. As a general aviation facility, the
airport is not required to have on-airport
firefighting capability. Fire support is
provided by the Bagdad Fire Department,
which is located approximately 1.5 miles
south of the airport.

AIRSPACE
CHARACTERISTICS

To ensure a safe and efficient airspace en-
vironment for all aspects of aviation, the
FAA has established an airspace structure
that regulates and establishes procedures
for aircraft using the National Airspace
System. The U.S. airspace structure pro-
vides two basic categories of airspace,
controlled and uncontrolled, and identi-
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fies them as Classes A, B, C, D, E, and G.
All aircraft operating within Classes A, B,
C, and D airspace must be in contact with
the air traffic control facility responsible
for that particular airspace. Class E air-
space is controlled airspace that encom-
passes all instrument approach proce-
dures and low-altitude federal airways.
Only aircraft conducting instrument
flights are required to be in contact with
air traffic control when operating in Class
E airspace. Aircraft conducting visual
flights in Class E airspace are not required
to be in radio communications with air
traffic control facilities. Visual flight can
only be conducted if minimum visibility
and cloud ceilings exist. Class G airspace
is uncontrolled airspace that does not re-
quire contact with an air traffic control
facility. Airspace in the vicinity of Bagdad
Airport is depicted on Exhibit 1D. Bag-
dad Airport lies underneath Class G air-
space.

SPECIAL USE AIRSPACE

Exhibit 1D depicts two Military Opera-
tions Areas (MOAs) in the vicinity of Bag-
dad Airport; the Bagdad 1 MOA, which the
airport is actually located within, and the
Gladden 1 MOA, which is located further
south. MOAs define airspace where a
high level of military activity is conducted
and are intended to segregate military
and civilian aircraft.

The exhibit also depicts several Military
Training Routes (MTRs) within the vicini-
ty of the airport. These routes are used
by military aircraft for training activity
and commonly operate at speeds in ex-
cess of 250 knots, at altitudes above
10,000 feet MSL. While civilian aircraft
are not restricted in MOAs or in the vicini-
ty of MTRs, civilian aircraft are cautioned
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to remain alert for high speed military jet
activity at the specified altitudes. It
should be noted that military aircraft as-
sociated with Luke Air Force Base regu-
larly utilize the Bagdad 1 and Gladden 1
MOAs and frequent the immediate air-
space surrounding Bagdad Airport.

Arizona is also home to numerous nation-
al parks, forests, and wilderness areas.
Because the government regards these
areas as noise-sensitive, many of their
boundaries are marked on aeronautical
charts. Pilots are requested to maintain a
minimum altitude of 2,000 feet AGL when
over these areas. Bagdad Airport is locat-
ed in the vicinity of the Upper Burro
Creek and Arrastra Mountain Wilderness
Areas.

AIR TRAFFIC CONTROL

There is no airport traffic control tower
(ATCT) at Bagdad Airport; therefore, no
formal terminal air traffic control services
are available for aircraft landing or de-
parting the airport. Aircraft operating in
the vicinity of the airport are not required
to file any type of flight plan or to contact
any air traffic control facility unless they
are entering airspace where contact is
mandatory.

Air traffic advisories and certain weather
information can be obtained using the
common traffic advisory frequency
(CTAF) channel 122.9 MHz, also known as
UNICOM. Enroute air traffic control ser-
vices are provided by the Albuquerque
Air Route Traffic Control Center (ARTCC),
which controls aircraft in a large multi-
state area. The Prescott Flight Service
Station (FSS) provides additional weather
data and other pertinent information to
pilots on the ground and enroute.
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Local Operating Procedures

Bagdad Airport is situated at 4,163 feet
mean sea level (MSL). Runway 5-23 uti-
lizes a left-hand traffic pattern. In this
manner, aircraft approaching either run-
way end follow a series of left-hand turns.

Remote Communications Outlet

An FAA remote communications outlet
(RCO) is located on the south side of the
airfield, just south of Taxiway Al. RCOs
are remote aviation band radio transceiv-
ers, established to extend the communica-
tion capabilities of Flight Service Stations
(FSS).

Pilots can find RCO frequencies in charts
or publications. The RCO is used to make
a radio call to the outlet as if the pilot
were making the call directly to the FSS.
The outlet will then relay the call (and the
briefer’s response) automatically.

NAVIGATIONAL AIDS

Navigational aids are electronic devices
that transmit radio frequencies, which
pilots of properly equipped aircraft can
translate into point-to-point guidance and
position information. As shown on Ex-
hibit 1D, the Drake very high frequency
omnidirectional range and tactical air
navigation system (VORTAC) is located 14
miles east and is available to pilots in the
vicinity of Bagdad Airport. A VORTAC
provides distance and direction infor-
mation to both civil and military pilots.



Instrument Approach Procedures

Instrument approach procedures are a
series of predetermined maneuvers es-
tablished by the FAA using electronic nav-
igational aids that assist pilots in locating
and landing at an airport during low visi-
bility and cloud ceiling conditions. Cur-
rently, there are no instrument approach
procedures published for Bagdad Airport.
Therefore, the airport is essentially closed
to arrivals when visual flight can no long-
er be conducted.

SOCIOECONOMIC
CHARACTERISTICS

Socioeconomic characteristics are collect-
ed and examined to derive an under-
standing of the dynamics of growth with-
in the study area. This information as-
sists in determining aviation service level
requirements, as well as forecasting the
number of based aircraft and aircraft ac-

tivity at the airport. Aviation forecasts
are typically related to the population
base, economic strength of the region, and
the ability of the region to sustain a
strong economic base over an extended
period of time.

POPULATION

Historical population totals, which were
obtained from the U.S. Census Bureau, are
presented in Table 1F. According to the
U.S. Census Bureau, the State of Arizona
had more than 5.1 million residents in
2000. This is an increase of nearly 1.5
million residents since 1990, which rep-
resents an average annual growth rate of
3.4 percent. Between 2000 and 2010, the
state’s population grew at an annual rate
of 2.2 percent, adding an additional 1.2
million residents. Much of Arizona’s pop-
ulation is concentrated in limited areas
around major cities.

TABLE 1F
Historical Population

Avg. Annual Avg. Annual

Growth Rate Growth Rate

1990 2000 2010 (1990-2000) (2000-2010)
Arizona 3,665,200 5,130,600 6,392,000 3.4% 2.2%
Yavapai Co. 107,700 167,500 211,000 4.5% 2.3%
Bagdad 1,860 1,580 1,880 -1.6% 1.7%

Source: U.S. Census Bureau.

The population for Yavapai County was
also examined. Between 1990 and 2000,
Yavapai County experienced an average
growth rate of 4.5 percent, exceeding the
statewide growth rate and adding nearly
60,000 new residents. Between 2000 and
2010, the County’s growth rate was con-
sistent with the state’s (2.3 percent), add-
ing 43,500 new residents during this
time.
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Historical population for the Town of
Bagdad was also examined. In 1990, Bag-
dad reported 1,860 residents. Between
1990 and 2000, the town experienced a
decline in population, falling to 1,580 res-
idents, which equates to a negative annu-
al growth rate of 1.6 percent. Since 2000,
the town’s population has rebounded,
with a reported 1,880 residents in 2010.



Population projections for the forecast
period are presented in Table 1G. The
most recent population projections for
the state and the County were obtained
from The Arizona Department of Admin-
istration’s Office of Employment and Pop-
ulation Statistics (December 2012). Ac-
cording to this, Arizona’s population is
projected to grow at an average annual

rate of 1.7 percent between 2012 and
2032, totaling over 9.1 million residents
by the end of the planning period. Ya-
vapai County’s population is projected to
grow at the same rate (1.7 percent) over
this 20-year period, totaling approximate-
ly 296,800 residents by 2032. Population
projections for the Town of Bagdad were
not available.

TABLE 1G
Forecast Population

AAGR
2032 (2012-2032)

Arizona 6,498,600 7,059,000 7,758,600 9,128,500 1.7%

Yavapai Co. 211,600 232,200 256,900 296,300 1.7%

AAGR - Average Annual Growth Rate

Source: Arizona Department of Administration, Office of Employment & Population Statistics (Dec. 2012).

EMPLOYMENT

Analysis of a community’s employment
base can provide valuable insight to the
overall well-being of the community. In
most cases, the community makeup and
health is significantly impacted by the
availability of jobs, variety of employment

opportunities, and types of wages provid-
ed by local employers. Civilian labor
force data, which was obtained from the
U.S. Bureau of Labor Statistics, is present-
ed in Table 1H. Unemployment rates for
each of these areas are at an all-time high.
This can mainly be attributed to the re-
cent economic crisis.

TABLE 1H
Civilian Labor Force Data

1990 | 2000 | 2013*
Yavapai County
Civilian Labor Force 45,000 75,700 89,800
Employment 43,000 72,600 82,300
Unemployment 2,000 3,100 7,500
Unemployment Rate 4.5% 4.1% 8.3%
State of Arizona
Civilian Labor Force 1,788,200 2,505,300 3,010,300
Employment 1,694,100 2,404,900 2,776,700
Unemployment 94,100 100,400 233,600
Unemployment Rate 5.3% 4.0% 7.8%
United States
Civilian Labor Force 125,840,000 142,583,000 154,512,000
Employment 118,793,000 136,891,000 142,698,000
Unemployment 7,047,000 5,692,000 11,815,000
Unemployment Rate 5.6% 4.0% 7.6%

*Data as of March 2013.

Source: U.S. Department of Labor, Bureau of Labor Statistics (Not Seasonally Adjusted).
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The government sector accounts for a ma-
jority of employment in Yavapai County,
with retail trade and services being two
other major industries. The largest em-
ployers include Yavapai County, Yavapai
Regional Medical Center, Northern Arizo-
na VA Health Care system, Prescott Uni-
fied School District, State of Arizona, City
of Prescott, Embry-Riddle Aeronautical
University, Yavapai Community College,
Wal-Mart, and West Yavapai Guidance
Center.

Similar to population, historical and fore-
cast data is presented for employment in
Yavapai County and Arizona in Table 1].
Since 2000, the County annual growth
rate is 1.19 percent, constituting a slightly
less growth rate than what has been ex-
perienced in Arizona. Projections
through 2032 call for continued growth in
employment in the region. If realized, the
projected employment growth could pro-
vide a strong base for increased aviation
demand in the region.

TABLE 1]
Historical and Forecast Employment
AAGR AAGR
2000 2012 2000-2012 2017 2022 2032 2012-2032
Arizona 2,795,777 | 3,294,203 1.38% 3,617,335 | 3,966,220 | 4,752,155 1.85%
Yavapai County 69,759 80,398 1.19% 83,425 88,823 100,648 1.13%
AAGR - Average Annual Growth Rate
Source: Woods & Poole Economics - Complete Economic Demographic Data Source (2013)
PER CAPITA PERSONAL INCOME population growth significantly. As

Table 1K compares the historical and
forecast per capita personal income
(PCPI) for Arizona and Yavapai County.
PCPI is determined by dividing the total
income by population. In order for PCPI
to grow, income growth must outpace

shown in the table, the historical PCPI for
Yavapai County from 2000 to 2012 was
less than Arizona; however, the average
growth rate was slightly higher at 0.76
percent. Over the next 20 years, the
County’s PCPI is anticipated to grow at
the same rate as the State of Arizona.

TABLE 1K
Historical and Forecast Per Capita Income (adjusted to 2005 dollars)
HISTORICAL PROJECTIONS
AAGR AAGR
2000 2012 2000-2012 2017 2022 2032 2012-2032
Arizona $29,287 $32,003 0.74% $33,686 | $36,396 | $43,492 1.55%
Yavapai County $24,359 $26,686 0.76% $28,194 | $30,586 | $36,296 1.55%

AAGR - Average Annual Growth Rate

Source: Woods & Poole Economics - Complete Economic Demographic Data Source (2013)
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ENVIRONMENTAL INVENTORY

A review of the potential environmental
impacts associated with proposed airport
projects is an essential consideration in
the Airport Master Plan process. The in-
tent of this inventory is to identify poten-
tial environmental sensitivities or re-
sources that might affect future im-
provements at the airport. The infor-
mation contained in this section was ob-
tained from internet resources, agency
maps, and existing literature.

Research was done for each of the 21 en-
vironmental impact categories described
within the FAA’s Order 1050.1E Environ-
mental Impacts: Policies and Procedures.
It was determined that the following re-
sources are not present with the airport
environs or cannot be inventoried:

e Resources not present

0 Coastal Resources (Coastal Barri-
ers and Coastal Zones) - the air-
port is inland and not subject to
any coastal restrictions.

0 Wild and Scenic Rivers - The near-
est Wild and Scenic River segment
to Bagdad Airport is the Verde
River, located approximately 72
miles to the east.

e Resources that were not inventoried

0 Construction Impacts

0 Energy Supply and Natural Re-
sources

0 Noise

0 Social Impacts

The following sections provide a discus-
sion of the remaining resource categories.
AIR QUALITY

The U.S. Environmental Protection Agen-
cy (EPA) has adopted air quality stand-
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ards that specify the maximum permissi-
ble short-term and long-term concentra-
tions of various air contaminants. The
National Ambient Air Quality Standards
(NAAQS) consist of primary and second-
ary standards for six criteria pollutants
which include: Ozone (03), Carbon Mon-
oxide (CO), Sulfur Dioxide (S0Oz), Nitrogen
Oxide (NO), Particulate matter (PM1o and
PM;5), and Lead (Pb). Various levels of
review apply within both NEPA and per-
mitting requirements. Potentially signifi-
cant air quality impacts, associated with
an FAA project or action, would be
demonstrated by the project or action ex-
ceeding one or more of the NAAQS for any
of the time periods analyzed.

According to the EPA’s Greenbook, Ya-
vapai County is an attainment area for all
criteria pollutants.1

COMPATIBLE LAND USE

The compatibility of existing and planned
land uses in the vicinity of an airport is
generally associated with the extent of the
airport’s noise impacts. Typically, signifi-
cant impacts occur if noise-sensitive land
uses are located within the 65 DNL noise
contour, based upon the FAA’s Integrated
Noise Model (INM). Noise contours will
be developed later in the master planning
process.

Bagdad Airport is located in unincorpo-
rated Yavapai County. Based on a review
of aerial photography, the land immedi-
ately to the north, east, and west of Bag-
dad Airport is undeveloped. The Bagdad
Solar Project, a solar power farm, is locat-
ed to the south of the airport. Land be-

1

http://www.epa.gov/oar/oaqps/greenbk/anay a
z.html, accessed August 2013
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yond the solar farm to the south is devel-
oped with residences within the Bagdad
town site. Additionally, to the northwest
and west of the airport, the primary land
use is the Freeport-McMoRan Copper &
Gold Company.

DEPARTMENT OF TRANSPORTATION
ACT: SECTION 4(f)

Section 4(f) of the DOT Act, which was
recodified and renumbered as Section
303(c) of 49 USC, provides that the Secre-
tary of Transportation will not approve
any program or project that requires the
use of any publicly owned land from a his-
toric site, public parks, recreation areas,
or waterfowl and wildlife refuges of na-
tional, state, regional, or local importance
unless there is no feasible and prudent
alternative to the use of such land, and the
project includes all possible planning to
minimize harm resulting from the use.

There are no publicly owned parks within
the Bagdad townsite. The nearest wil-
derness area is the Upper Burrow Creek
Wilderness Area, located approximately
six miles northwest of the airport. The
nearest historic site listed on the National
Register of Historic Places is the Hyde
Mountain Lookout House, located 22
miles northeast of the airport. The closest
wildlife refuge is the Bill Williams Nation-
al Wildlife Refuge located approximately
50 miles southwest of the airport.

FARMLAND

Under the Farmland Protection Policy Act
(FPPA), federal agencies are directed to
identify and take into account the adverse
effects of federal programs on the preser-
vation of farmland, to consider appropri-
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ate alternative actions which could lessen
adverse effects, and to assure that such
federal programs are, to the extent practi-
cable, compatible with state or local gov-
ernment programs and policies to protect
farmland. The FPPA guidelines developed
by the U.S. Department of Agriculture
(USDA) apply to farmland classified as
prime or unique, or of state or local im-
portance as determined by the appropri-
ate government agency, with concurrence
by the Secretary of Agriculture.

Information obtained from the Natural
Resource Conservation Service’s (NRCS)
Web Soil Survey indicates that no portion
of the airport property is classified as
prime farmland.2

FISH, WILDLIFE, AND PLANTS

A number of regulations have been estab-
lished to ensure that projects do not nega-
tively impact protected plants, animals, or
their designated habitat. Section 7 of the
Endangered Species Act (ESA), as amend-
ed, applies to federal agency actions and
sets forth requirements for consultation
to determine if the proposed action may
affect a federally endangered or threat-
ened species.

According to the USFWS Arizona Ecologi-
cal Field Services Office, there are 14 fed-
erally listed species that have potential
habitat in Yavapai County. These species
are listed in Table 1L. As indicated in the
table, habitat to support these species is
not present at the airport. Additionally,
the closest area of designated critical hab-
itat is located 22 miles west of the airport.

2 NRCS Web Soil Survey,
http://websoilsurvey.nrcs.usda.gov, accessed Au-
gust 2013
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Table 1L

Threatened and Endangered Species
Yavapai County, Arizona

‘ ‘ Habitat Present
Common Name Status Habitat At Airport
White limestone soils derived from tertiary lakebed
Arizona cliffrose Endangered | deposits. No
Grassland plains generally found in association
Black-footed ferret Endangered | with prairie dogs. No
California condor Endangered | High desert canyons and plateaus No
Streams, rivers, backwaters, ponds, and stock tanks
Chiricahua leopard that are mostly free from introduced fish, crayfish,
frog Threatened | and bullfrogs. No
Colorado pikemin- Warm, swift, turbid mainstream rivers. Prefers
now Endangered | eddies and pools. No
Shallow springs, small streams, and marshes. Tol-
Desert pupfish Endangered | erates saline and warm water. No
Primarily rocky (often steep) hillsides and bajadas
of Mohave and Sonoran desertscrub but may en-
croach into desert grassland, juniper woodland,
interior chaparral habitats, and even pine commu-
nities. Washes and valley bottoms may be used in
Desert tortoise Threatened | dispersal. No
Gila chub Endangered | Pools, springs, cienegas, and streams. No
Small streams, springs, and cienegas vegetated
Gila topminnow Endangered | shallows. No
Flowing waters usually less than three feet deep,
often along gravel or sand bars, in calm eddies, or
Loach minnow Endangered | in broad shallow areas of streams and rivers. No
Nests in canyons and dense forests with multi-
Mexican spotted owl Threatened | layered foliage structure. No
Riverine and lacustrine areas, generally not in fast
Razorback sucker Endangered | moving water and may use backwaters. No
Southwestern willow Cottonwood/willow and tamarisk vegetation com-
flycatcher Endangered | munities along rivers and streams. No
Medium to large perennial streams with moderate
to swift velocity waters over cobble and gravel sub-
strate. Recurrent flooding and natural hydrograph
Spikedace Threatened | important to withstand invading exotic species. No
Source: Heritage Data Management System, USFWS Arizona Ecological Field Services Office, and

http://www.biologicaldiversity.org (Loach Minnow)

FLOODPLAINS

Executive Order 11988 directs federal
agencies to take action to reduce the risk
of flood loss, minimize the impact of
floods on human safety, health, and wel-
fare, and restore and preserve the natural
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and beneficial values served by the flood-
plains.

A review of Federal Emergency Manage-
ment Agency (FEMA) floodplain infor-
mation indicates that the airport and sur-
rounding land is located above the 500-
year floodplain area and is in an area of
minimal flood risk.



http://www.biologicaldiversity.org/

HAZARDOUS MATERIALS, POLLUTION
PREVENTION AND SOLID WASTE

Federal, state, and local laws regulate
hazardous materials use, storage,
transport, and disposal. These laws may
extend to past and future landowners of
properties containing these materials. In
addition, disrupting sites containing haz-
ardous materials or contaminates may
cause significant impacts to soil, surface
water, groundwater, air quality, and the
organisms using these resources.

The EPA’s EJView online tool was consult-
ed regarding the presence of impaired
waters and regulated hazardous sites.
According to EJView, an unnamed stream
segment, located one mile north of the
airport is classified as a Clean Water Act
Section 303d impaired stream. This seg-
ment is located off airport property. Im-
paired streams have excess pollutants
and are not clean enough to support rec-
reational uses under EPA criteria. Ac-
cording to EJView, there are no Superfund
sites within 100 miles of the airport.

HISTORICAL, ARCHITECTURAL,
AND CULTURAL RESOURCES

Determination of a project’s environmen-
tal impact to historic and cultural re-
sources is made under guidance in the
National Historic Preservation Act (NHPA)
of 1966, as amended, the Archaeological
and Historic Preservation Act (AHPA) of
1974, the Archaeological Resources Pro-
tection Act (ARPA), and the Native Ameri-
can Graves Protection and Repatriation
Act (NAGPRA) of 1990. In addition, the
Antiquities Act of 1906, the Historic Sites
Act of 1935, and the American Indian Reli-

1-19

gious Freedom Act of 1978 also protect
historical, architectural, archaeological,
and cultural resources. Impacts may oc-
cur when the proposed project causes an
adverse effect on a property which has
been identified (or is unearthed during
construction) as having historical, archi-
tectural, archaeological, or cultural signif-
icance. In Texas, the Texas Historical
Commission has oversight on Texas laws
and regulations regarding historical, ar-
chitectural, archeological and cultural re-
source laws and regulations.

As previously discussed, the nearest his-
toric site listed on the National Register of
Historic Places is the Hyde Mountain
Lookout House, located 22 miles north-
east of the airport.

LIGHT EMISSIONS AND
VISUAL IMPACTS

Airport lighting is characterized as either
airfield lighting (i.e., runway, taxiway, ap-
proach and landing lights) or landside
lighting (i.e., security lights, building inte-
rior lighting, parking lights, and signage).
Generally, airport lighting does not result
in significant impacts unless a high inten-
sity strobe light, such as a Runway End
Identifier Lighting (REIL), would produce
glare on any adjoining site, particularly
residential uses.

The existing light features of the airport
are described in detail previously in this
chapter. Similar to noise, impacts associ-
ated with light emissions occur within
residential areas. A discussion of sensi-
tive receptors is included in the land use
compatibility section of this environmen-
tal inventory.



ENVIRONMENTAL JUSTICE

Executive Order 12898, Federal Action to
Address Environmental Justice in Minority
Populations and Low-Income Populations,
and the accompanying Presidential Mem-
orandum, and Order DOT 5610.2, Envi-
ronmental Justice, require FAA to provide
for meaningful public involvement by mi-
nority and low-income populations as
well as analysis that identifies and ad-
dresses potential impacts on these popu-
lations that may be disproportionately
high and adverse. The EPA’s Ejview
online tool was consulted regarding the
presence of environmental justice areas
within the airport environs. According to
the tool, four percent of the population
within the Census tract encompassing the
airport is below the poverty level. Addi-
tionally, the population of the Census
block which encompasses the airport is
27 percent minority.

WATER QUALITY

The Clean Water Act provides the authori-
ty to establish water quality standards,
control discharges, develop waste treat-
ment management plans and practices,
prevent or minimize the loss of wetlands,
and regulate other issues concerning wa-
ter quality. Water quality concerns relat-
ed to airport development most often re-
late to the potential for surface runoff and
soil erosion, as well as the storage and
handling of fuel, petroleum products, sol-
vents, etc. Additionally, Congress has
mandated (under the Clean Water Act)
the National Pollutant Discharge Elimina-
tion System. This program addresses
non-agricultural storm water discharges.
Through the use of AZPDES permits, cer-
tain procedures are required to prevent
contamination of water bodies from
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storm water runoff. The EPA can delegate
this permit authority to individual states.
In Arizona, the Arizona Department of
Environmental Quality (AZDEQ) adminis-
ters the AZPDES program.

As previously discussed, an unnamed
stream segment, located one mile north of
the airport is classified as a Clean Water
Act Section 303d impaired stream. This
segment is located off airport property.

WETLANDS

The U.S. Army Corps of Engineers regu-
lates the discharge of dredged and/or fill
material into waters of the United States,
including adjacent wetlands, under Sec-
tion 404 of the Clean Water Act. Wetlands
are defined in Executive Order 11990,
Protection of Wetlands, as “those areas
that are inundated by surface or ground-
water with a frequency sufficient to sup-
port and under normal circumstances
does or would support a prevalence of
vegetation or aquatic life that requires
saturated or seasonably saturated soil
conditions for growth and reproduction.”
Wetlands can include swamps, marshes,
bogs, sloughs, potholes, wet meadows,
river overflows, mud flats, natural ponds,
estuarine areas, tidal overflows, and shal-
low lakes and ponds with emergent vege-
tation. Wetlands exhibit three character-
istics: the soil is inundated or saturated to
the surface at some time during the grow-
ing season (hydrology), has a population
of plants able to tolerate various degrees
of flooding or frequent saturation (hydro-
phytes), and soils that are saturated
enough to develop anaerobic conditions
during the growing season (hydric).

According to the U.S. Fish and Wildlife
Service, which manages the National Wet-



lands Inventory3 on behalf of all federal
agencies, there are no wetlands within
the Bagdad Airport boundaries. A 0.52-
acre freshwater pond is located immedi-
ately south of the airport.

Additionally, a review of NRCS soil survey
for the area including the airport indi-
cates that there are no hydric soils pre-
sent at the airport.

DOCUMENT SOURCES

As previously mentioned, a variety of dif-
ferent sources were utilized in the inven-
tory process. The following listing re-
flects a partial compilation of these
sources. This does not include data pro-
vided by the airport management as part
of their records, nor does it include air-
port drawings and photographs which
were referenced for information. On-site
inventory and interviews with staff ten-
ants also contributed to the inventory ef-
fort.

2000 Airport Master Plan Update.

2008 Arizona State Airports System Plan
(SASP).

Airport/Facility Directory, Southwest U.S,
U.S. Department of Transportation, Fed-
eral Aviation Administration, National
Aeronautical Charting Office, June 27,
2013 Edition.

® http:/ /www.fws.gov/wetlands/Wetlands-
Mapper.html, accessed August 2013

National Plan of Integrated Airport Sys-
tems (NPIAS), U.S. Department of Trans-
portation, Federal Aviation Administra-
tion (2013-2017).

Phoenix Sectional Chart, U.S. Department
of Transportation, Federal Aviation Ad-
ministration (Effective October 18, 2012).

A number of Internet sites were also used
to collect information for the inventory
chapter. These include the following:

AirNav:
www.airnav.com

Arizona Department of Administration
(AZDOA):
http://www.azdoa.gov/

Arizona Department of Transportation
(ADOT):
www.azdot.gov/

FAA:
www.faa.gov

U.S. Bureau of Labor Statistics:
www.bls.gov/

U.S. Census Bureau:
WWW.CENsus.gov

Western Regional Climate Center:
http://www.wrcc.dri.edu/

Yavapai County:
http://www.yavapai.us
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FORECASTS

An important factor in facility planning
involves a definition of demand that may
reasonably be expected to occur during
the wuseful life of the facility's Kkey
components. For a general aviation
airport such as Bagdad Airport, this
involves projecting potential aviation
demand for a 20-year timeframe. In this
Master Plan, forecasts of based aircraft and
annual operations (takeoffs and landings)
will serve as the basis for facility planning.

The Federal Aviation Administration (FAA)
has oversight responsibility to review and
approve aviation forecasts developed in
conjunction with airport planning studies.
The FAA reviews individual airport
forecasts with the objective of comparing
them to its Terminal Area Forecast (TAF)
and the National Plan of Integrated Airport
Systems (NPIAS). In addition, aviation
activity forecasts provide important input
to the benefit-cost analyses associated
with airport development, and FAA

MASTER

reviews these analyses when federal
funding requests are submitted.

FAA Order 5090.3C, Field Formulation of
the National Plan of Integrated Airport
Systems, dated December 4, 2004, states
that forecasts should be:

e Realistic

» Based on the latest available data

o Reflective of current conditions at the
airport

e Supported by information in the study

¢ Able to provide adequate justification for
airport planning and development

The forecast process for an Airport
Master Plan consists of a series of
basic steps that vary in complexity
depending upon the issues to be
addressed and the type of airport being
studied. The steps include a review
of previous forecasts, determination
identification of data

of data needs,

PLAN




sources, collection of data, selection of
forecast methods, preparation of the fore-
casts, and evaluation and documentation
of the results.

The resulting forecasts may be used for
several purposes, including facility needs
assessments, airfield capacity evaluation,
and environmental evaluations. The fore-
casts will be reviewed and approved by
the FAA to ensure that they are reasona-
ble projections of aviation activity. The
intent is to permit Yavapai County to
make the necessary planning adjustments
to ensure the facility meets projected de-
mands in an efficient and cost-effective
manner.

Because aviation activity can be affected
by many influences at the local, regional,
and national levels, it is important to re-
member that forecasts are to serve only
as guidelines, and planning must remain
flexible enough to respond to unforeseen
facility needs.

NATIONAL AVIATION
TRENDS AND FORECASTS

Each year, the FAA updates and publishes
a national aviation forecast. Included in
this publication are forecasts for passen-
gers, airlines, air cargo, general aviation,
and FAA workload measures. The fore-
casts are prepared to meet the budget and
planning needs of the constituent units of
the FAA and to provide information that
can be used by state and local authorities,
the aviation industry, and the general
public.

The forecasts developed for the airport
must consider national, regional, and local
aviation trends and use the economic per-
formance of the United States as an indi-
cator of future aviation industry growth.
Similar economic analyses are applied to
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the outlook for aviation growth in inter-
national markets.

The following section describes the
trends in aviation. This information is uti-
lized both in statistical analysis and to aid
the forecast preparer in making any man-
ual adjustments to the forecasts as neces-
sary. The current edition when this chap-
ter was prepared was FAA Aerospace
Forecast - Fiscal Years 2013-2033, pub-
lished in April 2013.

ECONOMIC OUTLOOK

The aviation industry in the United States
has experienced an event-filled decade.
Since the turn of the century, the industry
has faced impacts of the events of Sep-
tember 11, 2001, scares from pandemics
such as severe acute respiratory syn-
drome (SARS), the bankruptcy of five
network air carriers, all-time high fuel
prices, and a serious economic downturn
with global ramifications. The Bureau of
Economic Research has determined that
the worst economic recession in the post-
World War II era began in December
2007 and lasted until mid-2009. Eight of
the world’s top 10 economies were in re-
cession by January 2009.

As the recession began, unemployment in
the United States was at 5.0 percent.
While it grew through 2008, unemploy-
ment intensified in 2009 until peaking at
10.1 percent in October, although the re-
cession officially ended in June of that
year. At the end of 2011, unemployment
stood at 8.7 percent and by the end of
2012, the unemployment rate was still
high at 7.7 percent.

This recession did not face the high infla-
tionary environment of the recession in
the early 1980s or the high-energy costs



of the mid-1970s recession. While reces-
sions during the post-war era have aver-
aged 10 months in duration, this one last-
ed 19 months. Continued levels of high
debt, a weak housing market, and tight
credit are expected to keep the recovery
modest by most standards. The resolu-
tion of those factors will determine the
future path of the recovery.

The nation’s gross domestic product
(GDP) is the primary measure of overall
economic growth. GDP growth rate in fis-
cal year 2012 was 2.2 percent, reassuring
concerns about the possibility of a dou-
ble-dip recession. GDP growth did, how-
ever, soften in the 4t quarter of 2012 as
uncertainty over the “fiscal cliff” reduced
demand. The FAA forecasts were based
upon a 2.5 percent annual average growth
in GDP from federal fiscal year 2012
through 2033.

Economic growth on the global scale is
expected to be higher, with emerging
markets in Asia/Pacific and Latin America
leading the way. The global GDP was pro-
jected to grow at an average of 3.2 per-
cent over the 20-year forecast period.

GENERAL AVIATION TRENDS

Following more than a decade of decline,
the general aviation industry was revital-
ized with the passage of the General Avia-
tion Revitalization Act in 1994, which lim-
its the liability on general aviation aircraft
to 18 years from the date of manufacture.
This legislation sparked an interest to re-
new the manufacture of general aviation
aircraft due to the reduction in product
liability, as well as renewed optimism for
the industry. The high cost of product li-
ability insurance had been a major factor
in the decision by many American aircraft
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manufacturers to slow or discontinue the
production of general aviation aircraft.

General aviation activity trends tend to
closely match national economic trends.
From 2008 through 2012, total opera-
tions by general aviation aircraft have de-
clined annually. The FAA forecasts a re-
turn to growth in 2013 with an average
annual growth rate of 0.5 percent through
2033.

The FAA forecasts the fleet and hours
flown for single engine piston aircraft,
multi-engine piston aircraft, turboprops,
business jets, piston and turbine helicop-
ters, light sport, experimental, and others
(gliders and balloons). The FAA forecasts
“active aircraft,” not total aircraft. An ac-
tive aircraft is one that is flown at least
one hour during the year. Exhibit 2A
presents the historical and forecast U.S.
active general aviation aircraft.

After growing rapidly for most of the dec-
ade, the demand for business jet aircraft
has slowed over the past few years as the
industry has been hard hit by the eco-
nomic recession. However, recent ship-
ment activity indicates a cautiously opti-
mistic outlook. The FAA forecast calls for
robust growth in the long-term, driven by
higher corporate profits and continued
concerns about safety, security, and flight
delays. Overall, business aviation is pro-
jected to outpace personal/recreational
use.

The active general aviation fleet is pro-
jected to increase at an average annual
rate of 0.5 percent through 2033, growing
from a 2012 estimate of 220,670 to
246,375 in 2033. The turbine fleet, in-
cluding helicopters, is forecast to grow
annually at 2.8 percent, with the jet por-
tion increasing at 3.5 percent annually.



U.S. Active General Aviation Aircraft
[ 2013 | 2018 | 2023 | 2028

FIXED WING
Piston

Single Engine 135,005 131,095 128,200 127,115 129,040
Multi-Engine 15,530 15,165 14,605 14,085 13,650

Turbine

Turboprop 9,830 10,650 11,595 12,665 13,740
Turbojet 12,230 14,420 16,895 20,285 24,620

ROTORCRAFT
Piston 3,865 4,400 4,885 5,415 5,970
Turbine 7,130 8,415 9,705 11,110 12,585
EXPERIMENTAL
24,750 26,250 27,745 29,370 30,980
SPORT AIRCRAFT
7,075 7,890 8,680 9,460 10,245
OTHER

5,670 5,635 5,605 5,575

| 221,085 | 223,920 | 227,915 | 235,080 | 246,375

| |
Historical Forecast

Aircraft (in thousands)

1990 1995 2000 2005 2010 2015 2020 2025

Source: FAA Aerospace Forecasts, Fiscal Years 2013-2033.

Notes:  An active aircraft is one that has a current registration and was flown
at least one hour during the calendar year.

Exhibit 2A
U.S. ACTIVE GENERAL AVIATION
AIRCRAFT FORECASTS



Piston-powered aircraft are projected to
decrease from the 2010 total of 159,007
through 2028, with declines in both single
and multi-engine fixed wing aircraft, but
growth in piston helicopters. Beyond
2028, active piston-powered aircraft are
forecast to increase to 148,660 in 2033,
still below the current number in the
fleet. Fixed-wing single and multi-engine
piston aircraft are forecast to decline an-
nually at 0.2 percent and 0.6 percent, re-
spectively.

The FAA began tracking the light sport
aircraft segment of the general aviation
fleet in 2005. At the end of 2011, a total
of 6,645 aircraft were estimated in this
category. By 2033, a total of 10,245 light
sport aircraft are forecast to be in the
fleet.

AIRPORT SERVICE AREA

In determining aviation demand for an
airport, it is necessary to identify the role
of that airport. Bagdad Airport is classi-
fied as a general aviation airport in the
NPIAS. As such, the primary role of the
airport is to serve the needs of general
aviation in the area. General aviation is a
term used to describe a diverse range of
aviation activities, which includes all
segments of the aviation industry except
commercial air carriers and the military.
General aviation is the largest component
of the national aviation system and in-
cludes activities such as pilot training,
recreational flying, and the use of sophis-
ticated turboprop and jet aircraft for
business and corporate use.

The initial step in determining the general
aviation demand for an airport is to de-
fine its generalized service area. The air-
port service area is a generalized geo-
graphical area where there is a potential

market for airport services, particularly
based aircraft. Access to general aviation
airports and transportation networks en-
ter into the equation to determine the size
of a service area, as well as the quality of
aviation facilities, distance, and other sub-
jective criteria.

Typically, the service area for a rural gen-
eral aviation airport can extend up to 30
miles. The proximity and level of general
aviation services are largely the defining
factors when describing the general avia-
tion service area. A description of nearby
airports was previously completed in
Chapter One. Three public-use airports
are located within 50 nautical miles of
Bagdad Airport, including Ernest A. Love
Field Airport in Prescott, Wickenburg
Municipal Airport, and Seligman Airport.
Ernest A. Love Field and Wickenburg Mu-
nicipal Airports, located 37 nautical miles
and 42 nautical miles, respectively, from
Bagdad Airport, could impact aviation
demand as these facilities provide ser-
vices such as aircraft fuel, hangar storage,
and maintenance which are not currently
offered at Bagdad Airport.

When discussing the general aviation ser-
vice area, two primary demand segments
need to be addressed. The first compo-
nent is the airport’s ability to attract
based aircraft. Almost universally, air-
craft owners choose to base at an airport
nearer their home or business. Conven-
ience is the most common reason for bas-
ing in close proximity. According to air-
port records, two Bagdad Airport based
aircraft tenants reside in the Town of
Bagdad. The remaining tenant is located
in Black Canyon City, located in southern
Yavapai County. The second segment is
itinerant aircraft operations. In most cas-
es, transient aircraft operators will also
elect to utilize airports nearer their in-
tended destination. This, however, is



highly dependent on the airport’s capabil-
ities to accommodate the aircraft opera-
tor. As a result, the more attractive the
facility, the more likely an airport will be
to attract a larger portion of the region’s
itinerant aircraft operations.

Given these considerations, the primary
general aviation service area for Bagdad
Airport includes the Town of Bagdad.
Since the Town of Bagdad is owned by the
Freeport-McMoRan Copper & Gold Com-
pany (as detailed in Chapter One), future
activity at Bagdad Airport will likely be
associated with mining operations associ-
ated with the Bagdad Mine. The second-
ary service area extends into the sur-
rounding areas, especially those with lim-
ited general aviation services in western
Yavapai County. In the event that aviation
services such as aircraft fuel, hangar stor-
age, and terminal facilities (i.e., restrooms
and flight planning) are offered on the air-
field, the airport’s service area could ex-
pand to include a wider array of aviation
activity.

AVIATION FORECAST
METHODOLOGY

The development of aviation forecasts
proceeds through both analytical and
judgmental processes. A series of math-
ematical relationships is tested to estab-
lish statistical logic and rationale for pro-
jected growth. However, the judgment of
the forecast analyst, based upon profes-
sional experience, knowledge of the avia-
tion industry, and assessment of the local
situation is important in the final deter-
mination of the preferred forecast.

Beyond five years, the predictive reliabil-
ity of the forecasts can diminish. There-
fore, it is prudent for the airport to update
the forecasts, reassess the assumptions
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originally made, and revise the forecasts
based on the current airport and industry
conditions. Facility and financial planning
usually require at least a 10-year preview,
since it often takes several years to com-
plete a major facility development pro-
gram. However, it is important to use
forecasts which do not overestimate rev-
enue-generating capabilities or under-
state demand for facilities needed to meet
public (user) needs.

A wide range of factors are known to in-
fluence the aviation industry and can
have significant impacts on the extent and
nature of activity occurring in both the
local and national markets. Technological
advances in aviation have historically al-
tered and will continue to change the
growth rates in aviation demand over
time. A recent example is the substantial
growth in the production and delivery of
business jet aircraft, which resulted in a
growth rate that far exceeded expecta-
tions. Such changes are difficult to pre-
dict, but over time reasonable growth
trends can be identified. Using a broad
spectrum of demographic, economic, and
industry data, forecasts for Bagdad Air-
port have been developed. Several stand-
ard statistical methods have been em-
ployed to generate various projections of
aviation demand.

Time series/trend line projections are
probably the simplest and most familiar
of the forecasting techniques. By fitting
growth curves to historical demand data,
then extending them into the future, a
basic trend line projection is produced. A
basic assumption of this technique is that
outside factors will continue to affect avi-
ation demand in much the same manner
as in the past. As broad as this assump-
tion may be, the time series projection
does serve as a reliable benchmark for
comparing other projections.



Correlation analysis provides a measure
of a direct relationship between two sep-
arate sets of historic data. Should there
be a reasonable correlation between the
data, further evaluation using regression
analysis may be employed.

Regression analysis measures the statis-
tical relationship between dependent and
independent variables, yielding a “corre-
lation coefficient.” The correlation coeffi-
cient (Pearson’s “r”) measures association
between the changes in a dependent vari-
able and independent variable(s). If the r-
squared (r2) value (coefficient determina-
tion) is greater than 0.90, it indicates
good predictive reliability. A value below
0.90 may be used with the understanding
that the predictive reliability is lower.

Market share analysis involves a histori-
cal review of airport activity as a percent-
age, or share, of a larger regional, state, or
national aviation market. A historical
market share trend is determined, provid-
ing an expected market share for the fu-
ture. These shares are then multiplied by
the forecasts of the larger geographical
area to produce a market share projec-
tion. This method has the same limita-
tions as trend line projections, but can
provide a useful check on the validity of
other forecasting techniques.

Utilizing these statistical methods, availa-
ble existing forecasts, and analyst exper-
tise, forecasts of aviation demand for
Bagdad Airport have been developed.
The remainder of this chapter presents
the aviation demand forecasts and in-
cludes activity in two broad categories:
based aircraft and annual operations.
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RISKS TO THE FORECASTS

While the FAA is confident that its fore-
casts for aviation demand and activity can
be achieved, this hinges on a number of
factors, including the strength of the glob-
al economy, security (including the threat
of international terrorism), and the level
of oil prices. Higher oil prices could lead
to further shifts in consumer spending
away from aviation, dampening a recov-
ery in air transport demand. In the long
term, the FAA foresees a competitive and
profitable industry characterized by in-
creasing demand for air travel and air-
fares growing more slowly than inflation.

AVIATION FORECASTS

The following forecasts analysis examines
each of the aviation demand categories
expected at Bagdad Airport over the next
20 years. Each segment will be examined
individually, and then collectively, to pro-
vide an understanding of the overall avia-
tion activity at the airport through 2032.
Forecasts for airport activities include the
following:

e Registered Aircraft

e Based Aircraft

e Based Aircraft Fleet Mix

e General Aviation Operations

e Annual Instrument Approaches

The remainder of this chapter will exam-
ine historical trends with regard to these
areas of general aviation and project fu-
ture demand for these segments of gen-
eral aviation activity at the airport. These
forecasts, once approved by the FAA, will
become the basis for planning future facil-
ities, both airside and landside, at the air-
port.



FAA AND STATE FORECASTS

In an effort to assist the FAA in develop-
ing its programs and budgets, the TAF is
updated annually. FAA staffing standards
and other resource models also use the
TAF to forecast requirements for operat-
ing the airspace system. Historical and
forecast data for enplanements, airport
operations, and based aircraft help the
FAA, state aviation authorities, and other
aviation entities in planning for future
airport improvements.

The Arizona Department of Transporta-
tion - Multimodal Planning Division -
Aeronautics Group (ADOT-MPD - Aero-
nautics Group) assists airports in the
state in identifying infrastructure needs
with a state aviation needs study and oth-
er special aviation studies. The most re-
cent study on a statewide basis is the
2008 Arizona State Airports System Plan
(SASP), which includes forecasts of avia-
tion activity in the state and for individual
airports. The TAF and SASP are refer-
enced throughout the remainder of this
chapter as they relate to forecast aviation
demand at Bagdad Airport

REGISTERED AIRCRAFT FORECAST

The number of based aircraft is the most
basic indicator of general aviation de-
mand. By first developing a forecast of
based aircraft, the growth of aviation ac-
tivities at the airport can be projected.
Aircraft basing at the airport is somewhat
dependent upon the nature and degree of
aircraft ownership in the local service ar-
ea. As a result, aircraft registrations in
Yavapai County were reviewed and fore-
cast first.

Table 2A outlines the historic registered
aircraft in Yavapai County between 2002
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and 2012. This information was obtained
from records of the FAA’s Aircraft Regis-
try. According to the FAA, there were 628
aircraft registered in Yavapai County in
2002. This number has since decreased,
with 575 registered aircraft reported in
the County at the end of 2012. This rep-
resents an annual average growth rate
(AAGR) of -0.9 percent over the ten-year
period. In fact, between 2011 and 2012,
registered aircraft in the County de-
creased by 11.1 percent. This is a reflec-
tion of what has occurred nationwide, as
the total registered aircraft count in the
United States decreased from 376,857 in
2011 to 338,783 in 2012, constituting an
approximate eight percent decrease.

TABLE 2A
Historical Registered Aircraft

Yavapai Count
Registered Annual %
Year Aircraft Change

2002 628 -

2003 626 -0.3%
2004 657 5.0%
2005 684 4.1%
2006 702 2.6%
2007 713 1.6%
2008 728 2.1%
2009 695 -4.5%
2010 659 -5.2%
2011 647 -1.8%
2012 575 -11.1%

Source: FAA Aircraft Registry Database

There are no recently prepared forecasts
of registered aircraft to examine and
compare. As a result, a projection of
county registrations was developed for
this study. Time-series and regression
analyses were performed. However, due
to the fluctuations in registered aircraft
since 2002, they yielded correlation coef-
ficients too low to have any predictive re-
liability. Therefore, none of the time-
series or regression analyses were carried



forward in this study, and other methods
were used to provide projections of regis-
tered aircraft.

The first method considered the County’s
market share of U.S. active general avia-
tion aircraft. This market share analysis
compared the County’s aircraft owner-
ship trends versus national aircraft own-

ership trends since 2002. As evidenced in
Table 2B, the County’s share of U.S. active
general aviation aircraft has fluctuated
between a high of 0.32 percent in 2008 to
a low of 0.26 percent in 2012. From this,
a constant market share projection of
0.26 percent was applied to the forecast
years and yields 635 registered aircraft in
Yavapai County by 2032.

TABLE 2B
Registered Aircraft Forecasts
Yavapai County

Yavapai Co. % of U.S. AC Per
Registered U.S. Active Active Yavapai Co. 1,000
Aircraft GA Aircraft GA Aircraft Population! Residents
2002 628 211,500 0.30% 175,400 3.58
2003 626 211,300 0.30% 179,500 3.49
2004 657 209,600 0.31% 183,700 3.58
2005 684 224,300 0.30% 188,000 3.64
2006 702 221,900 0.32% 192,400 3.65
2007 713 231,600 0.31% 196,900 3.62
2008 728 228,700 0.32% 201,500 3.61
2009 695 223,900 0.31% 206,200 3.37
2010 659 223,400 0.29% 211,000 3.12
2011 647 220,800 0.29% 211,300 3.06
2012 575 220,700 0.26% 211,600 2.72
Constant Market Share of U.S. Active GA Aircraft
2017 582 223,300 0.26%
2022 591 227,000 0.26%
2027 608 233,400 0.26%
2032 635 243,700 0.26%
Average Market Share (2002-2012) of U.S. Active GA Aircraft
2017 670 223,300 0.30%
2022 681 227,000 0.30%
2027 700 233,400 0.30%
2032 731 243,700 0.30%
Constant Ratio Projection Per 1,000 Residents (Yavapai Count
2017 631 232,200 2.72
2022 698 256,900 2.72
2027 755 277,800 2.72
2032 807 296,800 2.72
Average Ratio Projection (2002-2012) Per 1,000 Residents (Yavapai County)
2017 789 232,200 3.40
2022 873 256,900 3.40
2027 945 277,800 3.40
2032 1,009 296,800 3.40

Source: Historical Registered Aircraft - FAA; Historical and Forecast U.S. Active GA Aircraft - FAA Aerospace
Forecasts, Fiscal Years 2013-203 (April 2013); Historical Population - U.S. Census Bureau; Forecast Population
- Arizona Department of Administration, Office of Employment & Population Statistics (December 2012).
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Due to the fluctuation in the County’s
market share over the past ten years, an
average market share projection was also
developed. Between 2002 and 2012, the
County’s market share of U.S. active gen-
eral aviation aircraft averaged 0.30 per-
cent. This percentage was applied to the
forecast years and yields 731 registered
aircraft in Yavapai County by 2032.

The population of Yavapai County has al-
so been used as a comparison with regis-
tered aircraft in the County. This forecast
method examines historical registered
aircraft as a ratio of 1,000 residents in the
County. As shown in Table 2B, this ratio
has fluctuated between a high of 3.65 air-
craft per 1,000 residents in 2006 to a low
of 2.72 aircraft per 1,000 residents in
2012. A constant ratio projection of 2.72
was applied to the forecast years and
yields 807 aircraft registered in the Coun-
ty by 2032.

Similar to the previous forecast, an aver-
age ratio projection was also developed.
Applying the average ratio between 2002
and 2012 (3.40) to the forecast years
yields 1,009 registered aircraft in Yavapai
County by the end of the planning period.

Table 2C and Exhibit 2B summarize the
registered aircraft forecasts for Yavapai
County. The selected planning forecast is
an average of the four newly developed
forecasts. With the decrease in registered
aircraft over the past few years, this fore-
cast projects a modest increase of regis-
tered aircraft in the short term and grad-
ually increases throughout the planning
period as a return to positive growth in
the economy is forecasted. This selected
planning forecast results in 800 regis-
tered aircraft by 2032, which represents
an average annual growth rate of 1.7 per-
cent.

TABLE 2C
Summary of Registered Aircraft Forecasts
Yavapai County

Market Share of U.S. Active GA Aircraft
Constant Market Share
Average Market Share (2002-2012)

Registered Aircraft Per 1,000 Residents (Yavapai Co.)

Constant Ratio Projection
Average Ratio Projection (2002-2012)

Selected Planning Forecast (1.5% AAGR)

2012 | 2017 | 2022 | 2027 | 2032
582 591 608 635

670 681 700 731

631 698 755 807

789 873 945 1,009

575 670 710 750 800

BASED AIRCRAFT FORECAST

According to the previous 2000 Bagdad
Airport Master Plan Update, there were 14
aircraft based at the airport in 1997. Air-
port records at the end of 2012 indicated
three based aircraft. Historical based air-
craft totals for the intermediate years
were not available for this study; there-
fore, time-series and regression analyses
could not be performed.
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The based aircraft forecast is a function of
the registered aircraft forecast completed
in the previous section. Table 2D pre-
sents the airport’s based aircraft market
share of registered aircraft in Yavapai
County. As shown in the table, the three
based aircraft at Bagdad Airport account-
ed for 0.5 percent of the aircraft regis-
tered in the County in 2012. This is a de-
crease from the 2.9 percent share the air-
port accounted for in 1997.
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Constant Market Share
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A constant market share projection was
first developed and applies the existing
(0.5 percent) market share to the forecast
years, yielding four based aircraft at the
airport by 2032. An increasing market
share forecast was also developed. This

assumes the airport would begin to re-
capture some of the market share it held
historically. This increasing market share
forecast yields eight based aircraft at the
airport by 2032. These two market share
forecasts are presented in Table 2D.

TABLE 2D
Based Aircraft Market Share Forecasts
Bagdad Yavapai County ‘ Market Share
Year Based Aircraft Registered Aircraft of Reg. AC
1997 14 486 2.9%
2012 3 575 0.5%
Constant Market Share Projection
2017 3 670 0.5%
2022 4 710 0.5%
2027 4 750 0.5%
2032 4 800 0.5%
Increasing Market Share Projection
2017 4 670 0.7%
2022 6 710 0.9%
2027 7 750 1.0%
2032 8 800 1.1%
Source: Historical Based Aircraft - Airport Records; Historical Registered Aircraft - FAA.

Three additional forecasts were also ex-
amined, including the 2000 Airport Master
Plan Update and the 2008 Arizona State
Airports System Plan (SASP), and the 2013
FAA Terminal Area Forecast (TAF).

The 2000 Master Plan used a base num-
ber of 14 based aircraft in 1997and pro-
jected 15 based aircraft at the airport by
2017. The 2008 Arizona SASP developed
a low, medium, and high forecast based
on different projections of population
growth and used a base year of 2007 with
five based aircraft. The 2013 FAA TAF
currently lists three based aircraft at Bag-
dad Airport and projects no growth in
based aircraft through the end of the
planning period.
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Table 2E and Exhibit 2C summarizes the
previous based aircraft forecasts for Bag-
dad Airport, as well as the newly devel-
oped forecasts. The selected planning
forecast is an average of the two newly
developed market share forecasts and
yields six based aircraft by 2032, which
represents an average annual growth rate
of 4.3 percent.

It is important to note that the actual per-
centage of area-wide aircraft that base at
Bagdad Airport in the future will depend
primarily on activities related to opera-
tions associated with the Bagdad Mine as
well as the availability of hangars, rental
rates, and services offered on the airport.
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TABLE 2E
Summary of Based Aircraft Forecasts
Bagdad Airport

Market Share of Reg. Aircraft (Yavapai Co.)
Constant Market Share Projection
Increasing Market Share Projection

2000 Airport Master Plan

2008 Arizona State Airports System Plan
Low Forecast
Medium Forecast
High Forecast

2013 FAA Terminal Area Forecast

Selected Planning Forecast

2012 | 2017 | 2022 | 2027 | 2032
3 4 4 4

4 6 7 8

15 N/A N/A N/A

5 51 62 62

6 71 82 82

7 81 92 92

3 3 3 3

3 4 5 6 7

!nterpolated/2Extrapolated

Based Aircraft Fleet Mix

While the total number of general avia-
tion aircraft based at Bagdad Airport is
projected to increase, it is also important
to know the type of aircraft expected to
base at the airport. This will ensure the
planning of proper facilities in the future.
According to airport records, the current
mix of aircraft based at the airport con-
sists of three single engine aircraft.

The forecast mix of based aircraft was de-
termined by comparing existing and fore-
cast U.S. general aviation fleet trends to
the fleet mix at Bagdad Airport. The na-

tional trend in general aviation is toward
a greater percentage of larger, more so-
phisticated aircraft as part of the national
fleet.

While an increase in single engine aircraft
at the airport can be expected, their per-
centage of the total fleet mix will likely
decrease, with the airport projected to
gain one multi-engine aircraft and one
turboprop aircraft in the future. It is not
expected that Bagdad Airport’s based air-
craft mix will include any jets throughout
the planning period. The fleet mix projec-
tions for Bagdad Airport are presented in
Table 2F.

TABLE 2F

Based Aircraft Fleet Mix
Bagdad Airport

Single Engine 3 100% 4 100% 4 80% 5 83% 5 72%
Multi-Engine 0 0% 0 0% 1 20% 1 25% 1 14%
Turboprop 0 0% 0 0% 0 0% 0 0% 1 14%
Totals 3 100.0% 4 100.0% 5 100.0% 6 100% 7 100.0%

Source: Airport Records and Coffman Associates analysis.

GENERAL AVIATION OPERATIONS

General aviation operations are classified
as either local or itinerant. A local opera-
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tion is a take-off or landing performed by
an aircraft that operates within sight of
the airport, or which executes simulated
approaches or touch-and-go operations at



the airport. Generally, local operations include airport characteristics (i.e., num-

are characterized by training operations. ber of based aircraft, number of flight
[tinerant operations are those performed schools, population totals, and geographic
by aircraft with a specific origin or desti- location).
nation away from the airport. Typically,
itinerant operations increase with busi- As shown in Table 2G, the estimated
ness and commercial use, since business 4,400 annual general aviation operations
aircraft are not typically used for large equates to 1,470 operations per based
scale training activities. aircraft. From this base number, a con-
stant ratio projection was developed and
When tower reports are not available, the yields 10,300 annual general aviation op-
FAA Statistics and Forecast Branch rec- erations by 2032. This represents an av-
ommends using the Model for Estimating erage annual growth rate of 4.3 percent.
General Aviation Operations at Non- The FAA TAF estimates that the current
Towered Airports (July 2001). This report operational split is 60 percent itinerant
develops and presents a regression model and 40 percent local and will continue to
for estimating general aviation (GA) op- remain so through the forecast period.
erations at non-towered airports. Inde- The general aviation operations forecast
pendent variables used in the equation are presented in Table 2G.
TABLE 2G
General Aviation Operations Per Based Aircraft Forecast

Bagdad Airport

Operations
Based Itinerant

Local Total Per Based

Year Aircraft Operations Operations Operations Aircraft

2012 3 2,640 1,760 4,400! 1,470
Constant Ratio Projection

2017 4 3,540 2,360 5,900 1,470

2022 5 4,380 2,920 7,300 1,470

2027 6 5,280 3,520 8,800 1,470

2032 7 6,180 4,120 10,300 1,470
12012 Estimate of operations - Derived from Model for Estimating General Aviation Operations at
Non-Towered Airports, Equation #15, FAA Statistics and Forecast Branch (July 2001).

Previous forecasts were also examined, annual operations at Bagdad Airport and
including those in the 2000 Airport Master projects no growth through the end of the
Plan Update, the 2008 SASP, and the 2013 planning period.

FAA TAF. The 2000 Master Plan used a
base number of 2,800 annual operations

in 1997 and projected 3,000 annual oper- ANNUAL INSTRUMENT APPROACHES
ations at the airport by 2017. The pre-

ferred forecast presented in the 2008 Ari- Forecasts of annual instrument ap-
zona SASP used a base year of 2007 with proaches (AlAs) provide guidance in de-
14,000 annual operations and projected termining an airport’s requirements for
18,900 annual operations by 2030. The navigational aid facilities. An instrument
2013 FAA TAF currently estimates 1,000 approach is defined by the FAA as “an ap-
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proach to an airport with intent to land by
an aircraft in accordance with an Instru-
ment Flight Rule (IFR) flight plan, when
visibility is less than three miles and/or
when the ceiling is at or below the mini-
mum approach altitude.”

Currently, there are no published instru-
ment approaches at Bagdad Airport. This
means that the airport is essentially
closed to arrivals when flight conditions
are below minimums. However, visual
flight conditions occur the majority of the
time in the region. Therefore, if the air-
port were to establish an instrument ap-
proach procedure, it would likely be uti-
lized a limited amount of time other than
for potential flight training activities. For
this analysis, it is expected that annual
instrument approaches at Bagdad Airport
would represent one percent of total itin-
erant operations. Applying this percent-
age to the forecast years yields approxi-
mately 60 annual instrument approaches
by 2032.

COMPARISON TO THE FAA TAF

The FAA will review the forecasts of this
Master Plan and compare them to the
TAF. The FAA prefers the Master Plan
forecasts differ from the TAF by less than
10 percent in the first five-year period
and no more than 15 percent in the 10-
year period. Where the forecasts do dif-
fer, supporting documentation should be
provided.

Table 2H presents a direct comparison of
the 2013 FAA TAF to the forecasts for this
Master Plan. Regarding based aircraft,
the forecast for the five-year timeframe is
33.3 percent higher than the TAF, and the
forecast for the 10-year timeframe is 66.7
percent higher than the TAF. This is due
to the TAF exhibiting a zero growth sce-
nario, while the Master Plan reflects an
annual growth rate of 4.3 percent.

TABLE 2H

Forecast Comparison to the Terminal Area Forecast

Bagdad Airport
m Airport Activity 2013 FAA TAF Percent Difference

BASED AIRCRAFT
2012 3t 3 0%
2017 4 3 33.3%
2022 5 3 66.7%
2027 6 3 100%
2032 7 3 133.3%
AAGR 2012-2032 4.3% 0.0%
ANNUAL OPERATIONS
2012 4,400? 1,000 340%
2017 5,900 1,000 490%
2022 7,300 1,000 630%
2027 8,800 1,000 780%
2032 10,300 1,000 930%
AAGR 2012-2032 4.3% 0.0%

1Airport Records / 2Derived from Model for Estimating General Aviation Operations at Non-Towered Airports,
Equation #15, FAA Statistics and Forecast Branch (July 2001)

Source: FAA TAF (2013) Coffman Associates analysis
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The total annual operations forecast in
the Master Plan is significantly higher
than the TAF for the five- and 10-year
timeframes. As previously discussed, the
Master Plan utilized the Model for Esti-
mating General Aviation Operations at
Non-Towered Airports (July 2001) to de-
termine an approximate number of base
year operations at Bagdad Airport. The
4,400 annual operations that are estimat-
ed exceed the 1,000 operations projected
in the TAF. Similar to based aircraft, the
TAF projects no growth in annual opera-
tions at the airport, while the Master Plan
calls for a 4.3 percent annual growth rate.

PEAKING CHARACTERISTICS

Many airport facility needs are related to
the level of activity during peak periods.
The periods used in developing facility
requirements for this study are as fol-
lows:

e Peak Month - The calendar month
when peak activity occurs.

¢ Design Day - The average day in the
peak month. This indicator is derived
by dividing the peak month activity by
the number of days in the month.

e Busy Day - The busy day of a typical
week in the peak month.

¢ Design Hour - The peak hour within
the design day.

It is important to realize that only the
peak month is an absolute peak within
the year. Each of the other periods will be
exceeded at various times during the
year. However, each provides reasonable
planning standards that can be applied
without overbuilding or being too restric-
tive.

GENERAL AVIATION PEAKS

Typically, the peak month for general avi-
ation operations represents between 10
and 15 percent of the airport’s annual op-
erations. For this analysis, the peak
month was estimated at 12 percent of an-
nual operations, which equates to 530
monthly operations for the base year.
Forecasts of peak month activity have
been developed by applying this percent-
age to the forecasts of annual operations.

Design day operations were calculated by
dividing the total number of operations in
the peak month by the number of days in
the month. The design hour is projected
as 15 percent of the design day opera-
tions. Busy day operations were calculat-
ed at 15 percent busier than the design
day activity. Table 2J summarizes the
general aviation peak activity forecasts
for Bagdad Airport.

TABLE 2]
Peak Period Forecasts
Bagdad Airport
FORECASTS

2012 2017 2022 2027 2032
General Aviation Operations
Annual 4,400 5,900 7,300 8,800 10,300
Peak Month (12.0%) 530 710 880 1,060 1,240
Design Day 18 24 29 35 41
Busy Day 21 28 33 40 47
Design Hour (15.0%) 3 4 4 5 6
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SUMMARY

This chapter has provided forecasts for
each sector of aviation demand anticipat-
ed over the planning period. A summary
of the aviation forecasts developed for
Bagdad Airport is presented on Exhibit
2D.

In the following chapter, existing compo-
nents of the airport are evaluated so that
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the capacities of the overall system are
identified. Once identified, the existing
capacity is compared to the planning
horizon milestones to determine where
deficiencies currently exist or may be ex-
pected to materialize in the future. Once
deficiencies in a component are identified,
a more specific determination of the ap-
propriate sizing and timing of the new
facilities can be made.
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BASE YEAR FORECASTS

CATEGORY 2012 | 2017 | 2022 | 2027 | <2032
ANNUAL OPERATIONS
General Aviation

Itinerant 2,640 3,540 4,380 5,280 6,180

Local 1,760 2,360 2,920 3,520 4,120
Total Annual Operations 4,400 5,900 7,300 8,800 10,300

Single Engine
Multi-Engine
Turboprop

Total Based Aircraft

PEAKING CHARACTERISTICS

Annual Operations
Peak Month

Design Day 94
Busy Day 928
Design Hour 4

ANNUAL INSTRUMENT APPROACHES _ 35

OPERATIONS
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Exhibit 2D
FORECAST SUMMARY
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BAGDAD AIRPORT

Chapter Three

AIRPORT MASTER PLAN

FACILITY REQUIREMENTS

The purpose of this chapter is to convert
basic airport needs into types and quantities
of actual physical facilities required to
meet forecast demands. By identifying the
adequacy of the existing airport facilities, a
determination can be made as to what new
facilities may be needed and when they
may be needed to accommodate forecast
demands. This chapter uses the results of
the forecasts conducted in Chapter Two,
as well as established planning criteria, to
determine the airside (i.e., runway, taxiways,
navigational aids, marking and lighting) and
landside (i.e., terminal services, hangars,
aircraft parking apron, automobile parking,
and support services) facility requirements.

The objective of this effort is to evaluate
existing components of the airport so that
the capacities of the overall system are
identified. Once identified, the existing
capacity is compared to the planning
horizon milestones to determine where
deficiencies currently exist or may be

expected to materialize in the future. Once
deficiencies in a component are identified,
a more specific determination of the
appropriate sizing and timing of the new
facilities can be made.

Cost-effective, safe, efficient, and orderly
development of an airport should rely
more upon actual demand at an airport
than a time-based forecast figure. In
order to develop a Master Plan that is
“demand-based” rather than time-based, a
series of planning horizon milestones has
been established for Bagdad Airport that
takes into consideration the reasonable
range of aviation demand projections
prepared in Chapter Two. It is important
to consider that the actual activity at any
given time at the airport may be higher or
lower than projected activity levels. By
planning according to activity milestones,
the resulting plan can accommodate
unexpected shifts or changes in the area's
aviation demand.




The most important reason for utilizing
to develop facilities according to need
generated by actual demand levels. The
demand-based schedule provides flexibil-
ity in development, as development
schedules can either be slowed or expe-
dited according to actual demand at any
given time over the planning period. The
resultant plan provides airport manage-

milestones is that they allow the airport
ment with a financially responsible and
needs-based program. Table 3A presents
the planning horizon milestones of short,
intermediate, and long term for each air-
craft activity category. These milestones
generally correlate to the five, ten, and
20-year periods used in Chapter Two.

TABLE 3A
Planning Horizon Activity Levels
Bagdad Airport

Current
(2012)

ANNUAL GENERAL AVIATION OPERATIONS

Short Term
(1-5 Years)

Intermediate
Term
(6-10 Years)

Long Term
(11-20 Years)

[tinerant Operations 2,640 3,540 4,380 6,180
Local Operations 1,760 2,360 2,920 4,120
Total Operations 4,400 5,900 7,300 10,300
BASED AIRCRAFT 3 4 5 7
Single Engine Piston 3 4 4 5
Multi-Engine Piston 0 0 1 1
Turboprop 0 0 0 1
Total Based Aircraft 3 4 5 7

AIRFIELD DESIGN STANDARDS

The selection of appropriate Federal Avia-
tion Administration (FAA) design stand-
ards for the development and location of
airport facilities is based primarily upon
the characteristics of the aircraft which
are currently using or are expected to use
the airport. FAA Advisory Circular (AC)
150/5300-13A, Airport Design, was pub-
lished on September 28, 2012. It is in-
tended to replace AC 150/5300-13, Air-
port Design, which was dated September
29, 1989. The previous Airport Design AC
established the design standards based
primarily on the Airport Reference Code
(ARC). Paragraph 4 defined the ARC as “a
coding system used to relate airport design
criteria to the operational and physical
characteristics of the airplanes intended to
operate at the airport.”
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The critical design aircraft is used to de-
fine the design parameters for the airport.
In most cases, the design aircraft is a
composite aircraft representing a collec-
tion of aircraft classified by three parame-
ters: Aircraft Approach Category (AAC),
Airplane Design Group (ADG), and Taxi-
way Design Group (TDG). In the case of
an airport with multiple runways, a de-
sign aircraft is selected for each runway.
The first consideration is the safe opera-
tion of aircraft likely to use the airport.
Any operation of an aircraft that exceeds
design criteria of the airport may result in
either an unsafe operation or a lesser
safety margin; however, it is not the usual
practice to base the airport design on an
aircraft that uses the airport infrequently.



RUNWAY DESIGN CODE

The AAC, ADG, and approach visibility
minimums are combined to form the
Runway Design Code (RDC) of a particu-
lar runway. The RDC provides the infor-
mation needed to determine certain de-
sign standards that apply. The first com-
ponent, depicted by a letter, is the AAC
and relates to aircraft approach speed
(operational characteristics). The second
component, depicted by a Roman numer-
al, is the ADG and relates to either the air-
craft wingspan or tail height (physical
characteristics), whichever is most re-
strictive. The third component relates to

the visibility minimums expressed by
runway visual range (RVR) values in feet
of 1,200, 1,600, 2,400, and 4,000. The
third component should read “NPI-1” for
runways with a non-precision instrument
approach with visibility minimums be-
tween one and three miles and “VIS” for
runways designed for visual approach use
only. Generally, runway standards are
related to aircraft approach speed, air-
craft wingspan, and designated for
planned approach visibility minimums.
Table 3B presents the RDC parameters.
Exhibit 3A provides a listing of typical
aircraft and their associated AAC and
ADG.

TABLE 3B
Runway Design Code Parameters
Aircraft Approach Category (AAC)
Category Approach Speed
A less than 91 knots
B 91 knots or more but less than 121 knots
C 121 knots or more but less than 141 knots
D 141 knots or more but less than 166 knots
E 166 knots or more
Group # Tail Height (ft) Wingspan (ft)
I <20 <49
11 20-<30 49-<79
111 30-<45 70-<118
v 45-<60 118-<171
\'% 60-<66 171-<214
VI 66-<80 214-<262

Visibility Minimums

RVR (ft) Flight Visibility Category (statute miles)
VIS 3-mile or greater visibility minimums
NPI-1 Lower than 3 miles but not lower than 1-mile
4,000 Lower than 1-mile but not lower than %-mile (APV 2 34 but < 1-mile)
2,400 Lower than 34-mile but not lower than %-mile (CAT-I PA)
1,600 Lower than %-mile but not lower than %-mile (CAT-II PA)
1,200 Lower than %-mile (CAT-III PA)

RVR: Runway Visual Range

APV: Approach Procedure with Vertical Guidance
PA: Precision Approach

Source: FAA AC 150/5300-13A, Airport Design
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TAXIWAY DESIGN CODE

The TDG relates to the undercarriage di-
mensions of the design aircraft. Taxi-
way/taxilane width and fillet standards,
and, in some instances, runway to taxiway
and taxiway/taxilane separation re-
quirements are determined by TDG. It is
appropriate for taxiways to be planned
and built to different TDG standards
based on expected use.

The TDG standards are based on the Main
Gear Width (MGW) and the Cockpit to
Main Gear (CMG) distance. The taxiway
design elements determined by the appli-
cation of the TDG include the taxiway
width, taxiway edge safety margin, taxi-
way shoulder width, taxiway fillet dimen-
sions, and, in some cases, the separation
distance between parallel taxiways/ tax-
ilanes. Other taxiway elements, such as
the taxiway safety area (TSA), taxi-
way/taxilane object free area (TOFA), tax-
iway/taxilane separation to parallel taxi-
way/taxilanes or fixed or movable ob-
jects, and taxiway/taxilane wingtip clear-
ances are determined solely based on the
wingspan (ADG) of the design aircraft uti-
lizing those surfaces.

CRITICAL AIRCRAFT

The FAA recommends designing airfield
facilities to meet the requirements of the
airport’s most demanding aircraft, or crit-
ical aircraft. The critical design aircraft is
defined as the most demanding category
of aircraft which conducts 500 or more
annual operations at the airport. In some
cases, more than one specific make and
model of aircraft comprises the airport’s
critical design aircraft. One category of
aircraft may be the most critical in terms

of approach speed, while another is most
critical in terms of wingspan and/or tail
height, which affects runway/taxiway
width and separation design standards.

General aviation aircraft using the airport
include single and multi-engine aircraft,
which fall within AACs A and B and ADG L.
Occasionally, aircraft in ADG II use the
airport (such as the Beechcraft King Air
200 and Cessna 441), but only on a very
limited basis. Therefore, the current criti-
cal aircraft is determined to be in RDC B-1.
FAA guidelines make a distinction in the
B-I design category for aircraft over
12,500 pounds and those aircraft below
12,500 pounds. For Bagdad Airport, the
majority of aircraft within RDC A-I and B-I
are less than 12,500 pounds. Therefore,
the RDC that best describes the aircraft
fleet at the airport is B-I, small aircraft
exclusively.

Increased activity by larger business jets
would drive the need to meet more strin-
gent design standards associated with the
runway system. The forecasts do not
point to business jets representing the
critical aircraft within the planning peri-
od. The based aircraft fleet mix does in-
troduce the potential for a turboprop air-
craft being based at Bagdad Airport in the
future. It is likely that transient turbo-
prop aircraft associated with the Bagdad
Mine will continue to utilize the airfield as
well. Although turboprop aircraft are typ-
ically larger than single and multi-engine
piston-powered aircraft, many still pos-
sess the characteristics of AACs A and B
and ADG I. Therefore, this Master Plan
will consider the long term critical air-
craft to remain in RDC B-I. As such, the
airport should maintain B-I design stand-
ards (serving small aircraft exclusively)
now and in the future.



DIMENSIONAL DESIGN STANDARDS

The FAA has established several imagi-
nary surfaces to protect aircraft opera-
tional areas and keep them free from ob-
structions that could affect the safe opera-
tion of aircraft. These include the runway
safety area (RSA), object free area (OFA),
obstacle free zone (OFZ), and runway
protection zone (RPZ).

The RSA is “a defined surface surrounding
the runway prepared or suitable for re-
ducing the risk of damage to airplanes in
the event of an undershoot, overshoot, or
an excursion from the runway.” An OFA
is an area on the ground centered on the
runway, taxiway, or centerline, provided
to enhance the safety of aircraft opera-
tions, except for objects that need to be
located in the OFA for air navigation or
aircraft ground maneuvering purposes.
An OFZ is a volume of airspace that is re-
quired to be clear of objects, except for
frangible items required for navigation of
aircraft. It is centered along the runway
and extended runway centerline.

The FAA has placed a higher significance
on maintaining adequate RSAs at all air-
ports. On October 1, 1999, the FAA estab-
lished Order 5200.8, Runway Safety Area
Program. The order states that all RSAs at
federally obligated airports shall conform
to the standards contained in Advisory
Circular 150/5300-13A, Airport Design, to
the extent practicable.

Table 3C summarizes the FAA safety area
design standards as they apply to Bagdad
Airport. The FAA expects these areas to
be under the control of the airport and
free from obstructions. In 2011, Yavapai
County made significant improvements to
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runway safety standards associated with
Runway 5-23 at Bagdad Airport. As de-
picted on Exhibit 3B, the RSA, OFA, and
OFZ are all in compliance.

The RPZ is defined as an area off the run-
way end to enhance the protection of
people and property on the ground. The
RPZ is trapezoidal in shape and centered
about the extended runway centerline.

The dimensions of an RPZ are a function
of the RDC and approach visibility mini-
mums. The RPZs on both ends of the
runway extend off airport property.
Where possible, the airport should have
positive control over the RPZ through fee
simple acquisition. However, avigation
easements (acquiring control of designat-
ed airspace within the RPZ) can be pur-
sued if fee simple acquisition is not feasi-
ble.

While the RPZ is intended to be clear of
incompatible objects or land uses, some
uses are permitted with conditions and
other land uses are prohibited. According
to AC 150/5300-13A4, the following land
uses are permissible within the RPZ:

e Farming that meets the minimum
buffer requirements;

e Irrigation channels as long as they do
not attract birds;

e Airport service roads, as long as they
are not public roads and are directly
controlled by the airport operator;

e Underground facilities, as long as they
meet other design criteria, such as
RSA requirements, as applicable; and

e Unstaffed navigational aids
(NAVAIDs) and facilities, such as re-
quired for airport facilities that are
fixed-by-function in regard to the RPZ.
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TABLE 3C

Airfield Safety Area Dimensional Standards

Bagdad Airport
B-1

Airport Reference Code (Small Aircraft Exclusively)
Approach Visibility Minimums Visual
Runway Width 60’
Runway Centerline To:

Holding Position 125’

Parallel Taxiway Centerline 150’

Aircraft Parking Area 125’
Runway Safety Area (RSA)

Width 120’

Length Prior to Landing Threshold 240’

Length Beyond Runway End 240’
Runway Object Free Area (OFA)

Width 250’

Length Beyond Runway End 240’
Runway Obstacle Free Zone (OFZ)

Width 250’

Length Beyond Runway End 200’
Runway Protection Zone (RPZ)

Inner Width 250’

Outer Width 450’

Length 1,000

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

Any other land uses considered within
RPZ land owned by the airport sponsor
must be evaluated and approved by the
FAA Office of Airports. The FAA has pub-
lished, Interim Guidance on Land Uses
within a Runway Protection Zone
(9.27.2012), which identifies several po-
tential land uses that must be evaluated
and approved prior to implementation.
The specific land uses requiring FAA
evaluation and approval include:

e Buildings and structures (Examples
include, but are not limited to: resi-
dences, schools, churches, hospitals or
other medical care facilities, commer-
cial/industrial buildings, etc.)
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Recreational land use (Examples in-
clude, but are not limited to: golf
courses, sports fields, amusement
parks, other places of public assembly,
etc.)
Transportation facilities. Examples
include, but are not limited to:

- Rail facilities - light or heavy,

passenger or freight

- Public roads/highways

- Vehicular parking facilities
Fuel storage facilities (above and be-
low ground)
Hazardous material storage (above
and below ground)
Wastewater treatment facilities




e Above-ground utility infrastructure
(i.e., electrical substations), including
any type of solar panel installations.

The Interim Guidance on Land within a
Runway Protection Zone states, “RPZ land
use compatibility also is often complicat-
ed by ownership considerations. Airport
owner control over the RPZ land is em-
phasized to achieve the desired protec-
tion of people and property on the
ground. Although the FAA recognizes that
in certain situations the airport sponsor
may not fully control land within the RPZ,
the FAA expects airport sponsors to take
all possible measures to protect against
and remove or mitigate incompatible land
uses.”

Currently, the RPZ review standards are
applicable to any new or modified RPZ.
The following actions or events could al-
ter the size of an RPZ, potentially intro-
ducing an incompatibility:

e An airfield project (e.g., runway exten-
sion, runway shift);

e A change in the critical design aircraft
that increases the RPZ dimensions;

e Anew orrevised instrument approach
procedure that increases the size of
the RPZ; or

e A local development proposal in the
RPZ (either new or reconfigured).

Since the interim guidance only addresses
new or modified RPZs, existing incompat-
ibilities are essentially grandfathered un-
der certain circumstances. While it is still
necessary for the airport sponsor to take
all reasonable actions to meet the RPZ de-
sign standard, FAA funding priority for
certain actions, such as relocating existing
roads in the RPZ, will be determined on a
case by case basis.
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As depicted on Exhibit 3B, the RPZ asso-
ciated with the Runway 23 approach ex-
tends beyond airport property over Bag-
dad Airport Road, which is a public road-
way serving the airport and the Bagdad
Mine. On the opposite end of the runway,
the RPZ associated with Runway 5 ex-
tends beyond the property line to include
a private service road leading to the Bag-
dad Solar Project located on the south
side of the airport.

AIRFIELD CAPACITY

A demand/capacity analysis measures the
capacity of the airfield facilities (i.e., run-
ways and taxiways) in order to identify a
plan for additional development needs.
The capacity of the airfield is affected by
several factors including airfield layout,
meteorological conditions, aircraft mix,
runway use, aircraft arrivals, aircraft
touch-and-go activity, and exit taxiway
locations. An airport’s airfield capacity is
expressed in terms of its annual service
volume (ASV). ASV is a reasonable esti-
mate of the maximum level of aircraft op-
erations that can be accommodated in a
year with limited levels of delay.

In accordance with FAA guidelines speci-
fied in FAA AC 150/5060-5, Airport Ca-
pacity and Delay, the ASV of a single run-
way configuration comparable to Bagdad
Airport can provide up to approximately
230,000 annual operations. FAA Order
5090.3B, Field Formulation of the National
Plan of Integrated Airport Systems (NPI-
AS), indicates that improvements should
be considered when operations reach 60
percent of the airfield’s ASV. As the fore-
casts for the airport indicate that activity
through the planning horizon will remain
well below 230,000 annual operations,
the capacity of the existing airfield (run-



way) system will not be reached and the
existing single runway configuration can
meet operational demands. Thus, addi-
tional airfield capacity enhancements are
not required.

AIRFIELD REQUIREMENTS

As indicated earlier, airfield facilities in-
clude those facilities that are related to
the arrival, departure, and ground move-
ment of aircraft. These components in-
clude:

e Runways

e Taxiways

e Airfield Lighting, Marking, and Signage
e Navigational Approach Aids

RUNWAYS

The adequacy of the existing runway sys-
tem at Bagdad Airport has been analyzed
from a number of perspectives, including
runway orientation, runway length, run-
way width, and pavement strength. From
this information, requirements for run-
way improvements were determined for
the airport. Runway 5-23 should be
planned to conform to all applicable ARC
B-I design standards (serving small air-
craft exclusively).

Runway Orientation

Runway use is normally dictated by wind
conditions. The direction of takeoffs and
landings are generally determined by the
speed and direction of the wind. For the
operational safety and efficiency of an
airport, it is desirable for the principal
runway of an airport’s runway system to
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be oriented as close as possible to the di-
rection of the prevailing wind. This re-
duces the impact of crosswind compo-
nents during landing or takeoff.

Bagdad Airport is currently served by
Runway 5-23, which is oriented in a
northeast-southwest manner. FAA design
standards specify that additional runway
configurations are needed when the pri-
mary runway configuration provides less
than 95 percent wind coverage at specific
crosswind components. The 95 percent
wind coverage is computed on the basis
of crosswinds not exceeding 10.5 knots
for small aircraft weighing less than
12,500 pounds and from 13 to 20 knots
for aircraft weighing over 12,500 pounds.

Bagdad Airport is not equipped with any
weather reporting device. Therefore, da-
ta from the nearest weather station in
Prescott, Arizona (located 37 miles east)
was used for this analysis. Exhibit 3C
presents the wind rose for the airport and
summarizes wind coverage based on this
data.

As evidenced on the exhibit, the 94.01
percent coverage associated with 10.5
knots falls just short of the 95 percent
threshold. Due to the low level of activity
at the airport, constructing a crosswind
runway would not be feasible; therefore,
the existing runway orientation should be
adequate for the planning period.

Runway Length

Runway length requirements for an air-
port typically are based on factors includ-
ing airport elevation, mean daily maxi-
mum temperature of the hottest month,
runway gradient (difference in runway
elevation of each runway end), critical
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aircraft type expected to use the airport, Table 3D summarizes the FAA’s general-

and stage length of the longest nonstop ized recommended runway lengths de-
trip destination. For aircraft with maxi- termined for Bagdad Airport. FAA AC
mum certificated takeoff weights of less 150/5325-4B recommends that airports
than 12,500 pounds, adjustments for be designed to at least serve 95 percent of
runway gradient are not taken into ac- small airplanes. The advisory circular
count. further defines the fleet categories as fol-
lows:
Aircraft performance declines as each of
these factors increase. Summertime tem- ¢ 95 Percent of Small Airplane Fleet:
peratures and stage lengths are the pri- Applies to airports that are primarily
mary factors in determining runway intended to serve medium-sized popu-
length requirements. For calculating lation communities with a diversity of
runway length requirements at Bagdad usage and a greater potential for in-
Airport, the airport’s elevation is 4,163 creased aviation activities. This cate-
feet above mean sea level (MSL) and the gory also includes airports that are
mean maximum temperature of the hot- primarily intended to serve low-
test month (July) is 96.5 degrees Fahren- activity locations, small population
heit (F). communities, and remote recreational
areas.
Using the site-specific data described
above, runway length requirements for e 100 Percent of Small Airplane Fleet:
the various classifications of aircraft that This type of airport is primarily in-
may operate at the airport were exam- tended to serve communities located
ined using the FAA AC 150/5325-4B, on the fringe of a metropolitan area or
Runway Length Requirements for Airport a relatively large population commu-
Design. The program groups general avia- nity remote from a metropolitan area.
tion aircraft into several categories, re-
flecting the percentage of the fleet within Based upon these definitions, Bagdad
each category. The runway design should Airport currently qualifies for the 95 per-
be based upon the most critical aircraft cent fleet category. At the airport’s tem-
(or group of aircraft) performing at least perature and elevation, this would re-
500 annual itinerant operations. quire a runway length of 5,500 feet.
TABLE 3D

Runway Length Requirements

Bagdad Airport
AIRPORT AND RUNWAY DATA

WV 010 ) =] (=3 U o) o PP 4,163 feet
Mean daily maximum temperature of the hotteSt MONT ... bsseees 96.5° F

RUNWAY LENGTHS RECOMMENDED FOR AIRPORT DESIGN
Small airplanes with less than 10 passenger seats

95 percent of these SMAll AITPIANES ... s ss s s s s s s pasaneas 5,500 feet
100 percent of these SMAll AITPIANES ...c.cveereerreereeereeesrreseersees s sess s ss e ssssssssasssssssssssanes .5,800 feet
Small airplanes with 10 or more passenger seats.. cveeereninenenn e 3,800 feet

Source: FAA AC 150/5325-4B, Runway Length RequzrementsforAzrport Deszgn
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Runway 5-23 at Bagdad Airport is cur-
rently 4,552 feet long. Based upon the
FAA’s AC, the existing runway accommo-
dates less than 95 percent of the fleet dur-
ing summertime operations. However,
only when a specific aircraft is identified
as having more than 500 annual itinerant
operations that requires greater length
will a runway extension be considered.
Although no extension to the runway is
justified at this time, in the event that a
larger multi-engine or turboprop aircraft
requiring additional runway length would
base at or utilize the airport regularly,
justification for additional runway length
could be warranted. As a result, analysis
in the next chapter will evaluate potential
runway extension alternatives for Bagdad
Airport.

Runway Width

Runway 5-23 is currently 60 feet wide,
which meets the design standards for
ADG I, serving small aircraft exclusively.

Runway Pavement Strength

The most important feature of airfield
pavement is its ability to withstand re-
peated use by aircraft of significant
weight on a regular basis. While the
pavement strength rating is not the max-
imum weight limit, aircraft weighing
more than the certified strength can only
operate on the runway on an infrequent
basis. Heavy aircraft operations can
shorten the life span of airport pave-
ments.

Runway 5-23 has a current strength rat-
ing of 12,000 pounds single wheel loading
(SWL). This pavement strength will ade-
quately serve existing and future aircraft
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operations through the long term plan-
ning horizon.

Runway Gradient

Runway gradient describes the effective
slope of a runway surface. Runway
pavement should be moderately sloped to
allow for effective drainage, but not so as
to reduce visibility from end to end. Cur-
rently, there is a significant difference in
runway elevation that encompasses a
portion of Runway 5-23 starting approx-
imately 100 feet northeast of the Runway
5 threshold and extending approximately
1,900 feet farther northeast toward the
opposite end of the runway. As such, this
gradient does not allow for clear line-of-
sight from one end of the runway to the
other.

The maximum runway gradient change
for runways serving AACs A and B is 2.0
percent. According to the recent survey
data obtained on the airport, certain por-
tions of the runway described above ex-
ceed the standard 2.0 percent gradient
change. Further evaluation of the runway
gradient and potential recommendations
for adhering to FAA standards will be de-
tailed in the next chapter.

TAXIWAYS

Taxiways are constructed primarily to
facilitate aircraft movements to and from
the runway system. Some taxiways are
necessary to simply provide access be-
tween the aircraft parking aprons and
runways, whereas other taxiways become
necessary as activity increases at an air-
port to provide safe and efficient use of
the airfield.



Runway 5-23 is not served by a parallel
taxiway. To improve safety conditions at
the airport, a turnaround is constructed at
each end of Runway 5-23.

The runway has two connecting taxiway
exits. Taxiway Al is 30 feet wide and
Taxiway A2 is 25 feet wide. This meets or
exceeds the 25-foot requirement for ADG
[ design standards, serving small aircraft
exclusively.

The design standards associated with tax-
iways are determined by the TDG or the
ADG of the critical design aircraft. As de-
termined previously, the applicable ADG
for Runway 5-23 now and into the future
is ADG I. Table 3E presents the various
taxiway design standards related to ADG I
in the event that a more extensive taxi-
way system is offered at Bagdad Airport
in the future.

TABLE 3E
Taxiway Dimensions and Standards

Bagdad Airport
STANDARDS BASED ON WINGSPAN ADGI

Taxiway Protection

Taxiway Safety Area (TSA) width 49'

Taxiway Object Free Area (TOFA) width 89’

Taxilane Object Free Area width 79'
Taxiway Separation

Taxiway Centerline to:

Fixed or Movable Object 69’
Taxilane Centerline to:

Fixed or Movable Object 39.5'
Parallel Taxiway Centerline to:

Runway 5-23 Centerline 150’
Taxiway Width Standard 25'
Taxiway Edge Safety Margin 5'
Taxiway Shoulder Width 10'

ADG: Airplane Design Group
TDG: Taxiway Design Group

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

The table also shows those taxiway de-
sign standards related to TDG. The TDG
standards are based on the Main Gear
Width (MGW) and the Cockpit to Main
Gear (CMG) distance of the critical design
aircraft expected to use those taxiways.
Different taxiway/taxilane pavements can
and should be designed to the most ap-
propriate TDG design standards.

Parallel taxiways provide a standard rout-
ing of aircraft to and from the runway
recognizable to pilots. Parallel taxiways

additionally limit direct inadvertent ac-
cess onto runways for departing aircraft
and reduce runway crossings by provid-
ing access to the runway ends on each
side of the runway (where necessary).
Furthermore, if an instrument approach
procedure is offered on Runway 5-23 in
the future, it is recommended that a par-
allel taxiway serve the runway system.
Alternative analysis in the next chapter




will evaluate a potential parallel taxiway
serving Runway 5-23.

AIRFIELD LIGHTING,
MARKING, AND SIGNAGE

These lighting systems and marking aids
assist pilots in locating the airport at
night or during poor weather conditions,
as well as enhancing the effective ground
movement of aircraft.

Identification Lighting

Bagdad Airport is not presently equipped
with a rotating beacon. The airport
should consider the installation of a rotat-
ing beacon to assists pilots in locating the
airport at night.

Runway and Taxiway Lighting

Airport lighting systems provide critical
guidance to pilots during nighttime and
low-visibility operations, as well as en-
hancing the effective ground movement of
aircraft. Runway 5-23 is not presently
equipped with any type of lighting sys-
tem. In the future, the airport should con-
sider the installation of medium intensity
runway lighting (MIRL) to allow for air-
craft operations during nighttime condi-
tions. Elevated taxiway edge reflectors
should be considered on all existing and
future taxiways on the airfield.

In the event that the airport pursues air-
field lighting in the future, light emitting
diode (LED) technology should be consid-
ered. LEDs have many advantages, in-
cluding lower energy consumption, long-
er lifetime, tougher construction, reduced
size, greater reliability, and faster switch-
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ing. While an initial investment is re-
quired upfront, the energy savings and
reduced maintenance costs will outweigh
any costs in the long run.

Visual Approach Lighting

In most instances, the landing phase of
any flight must be conducted in visual
conditions. To provide pilots with visual
descent information during landings, vis-
ual glide slope indicators are commonly
provided at airports. Presently, Runway
5-23 is not equipped with any type of vis-
ual approach lighting. The airport should
consider the installation of two-box preci-
sion approach path indicators (PAPI-2s)
serving each end of Runway 5-23.

Runway End Identification Lighting

Runway end identification lights (REILs)
provide pilots with a rapid and positive
identification of the approach ends of a
runway. The airport is not currently
equipped with REILs, but should consider
the installation of REILs on both ends of
Runway 5-23.

Pavement Markings

Runway markings are designed according
to the type of instrument approach avail-
able on the runway. FAA AC 150/5340-
1], Marking of Paved Areas on Airports,
provides the guidance necessary to design
an airport’s markings. Basic markings
currently exist on Runway 5-23. These
markings are currently sufficient and
should remain so through the planning
period, unless the airport upgrades to an
instrument approach, in which non-
precision markings would be warranted



that consist of threshold bars and aiming
points.

As previously discussed, a 120-foot dis-
placed threshold serves each end of Run-
way 5-23. Analysis in the next chapter
will determine the need for the displaced
thresholds.

INSTRUMENT
APPROACH PROCEDURES

Instrument approach procedures are a
series of predetermined maneuvers es-
tablished by the FAA using electronic nav-
igational aids that assist pilots in locating
and landing at an airport during low visi-
bility and cloud ceiling conditions. There
are currently no published instrument
approaches at Bagdad Airport. The instal-
lation of a global positioning system
(GPS) approach is recommended at the
airport in the future. Analysis in the next
chapter will evaluate improvements nec-
essary for enhanced instrument ap-
proaches to Runway 5-23 at Bagdad Air-
port.

WEATHER REPORTING FACILITIES

The airport is equipped with a three wind
socks, which provide pilots with infor-
mation about wind conditions. These fa-
cilities are required when the airport is
not served by a 24-hour airport traffic
control tower (ATCT). The airport is also
equipped with a tetrahedron, which is
used to indicate the direction of landings
and takeoffs.

The airport should consider the installa-
tion of an Automated Weather Observa-
tion System (AWOS). An AWOS automati-
cally records weather conditions such as
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wind speed, gusts, wind direction, tem-
perature, dew point, altimeter setting, and
density altitude. A summary of the air-
side needs at Bagdad Airport is presented
on Exhibit 3D.

LANDSIDE REQUIREMENTS

Landside facilities are those necessary for
the handling of aircraft and passengers
while on the ground. These facilities pro-
vide the essential interface between the
air and ground transportation modes.
The capacities of the various components
of each area were examined in relation to
projected demand to identify future land-
side facility needs. This includes:

e Terminal Building

e Aircraft Storage Hangars
e Aircraft Parking Apron

e Vehicle Parking

e Airport Support Facilities

TERMINAL BUILDING

Bagdad Airport does not have a terminal
facility or any aircraft and pilot services
available to transient aircraft. The airport
is unattended and existing hangar facili-
ties are privately owned.

The methodology used in estimating gen-
eral aviation terminal facility needs is
based on the number of airport users ex-
pected to utilize general aviation facilities
during the design hour. General aviation
space requirements were based upon
providing 120 square feet per design hour
itinerant passenger. Design hour itiner-
ant passengers are determined by multi-
plying design hour itinerant operations
by the number of passengers on the air-
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AVAILABLE FUTURE

Runway 5-23 Runway 5-23
RDC B-I (small AC exclusively) RDC B-I (small AC exclusively)

4,552'x 60’ Examine potential to extend to 5,500

12,000 Ibs. SWL Adhere to Runway
Gradient Requirements

Runway 5-23 Runway 5-23
~ Turnaround serving each runway end Examine potential parallel taxiway

Connecting Taxiways = 25'wide ~ Connecting Taxiways > 25’ wide

INAVIGATIONATRES

WEATHERYAIDS Wind Socks, Tetrahedron Wind Socks, Tetrahedron
G > AWOS

Runway 5-23 Runway 5-23
No Approach Lighting PAPI-2s

REILs
GPS Approach

No Identification Lighting Rotating Beacon

Runway 5-23 Runway 5-23
No Runway Lighting MIRL (LED)

No Taxiway lighting Elevated Taxiway Edge Reflectors

Basic Marking Non-Precision Marking

AC - Aircraft MIRL - Medium Intensity Runway Lighting
RDC - Runway Design Code PAPI - Precision Approach Path Indicator
AWOS - Automated Weather Observation System REIL - Runway End Identifier Lighting
LED - Light Emitting Diode SWL - Single Wheel Loading
Note: Items in red represent future recommendation. Exhibit 3D
AIRSIDE FACILITIES

SUMMARY



craft (multiplier). An increasing passen-
ger count is used to account for the likely
increase in larger, more sophisticated air-
craft using the airport. Terminal building
requirements are presented on Exhibit
3E. The airport should consider the con-
struction of a small terminal facility that
provides basic pilot and passenger ameni-
ties such as a lounge, flight planning, and
restrooms.

AIRCRAFT STORAGE HANGARS

Utilization of hangar space varies as a
function of local climate, security, and
owner preferences. The trend in general
aviation aircraft, whether single or multi-
engine, is towards more sophisticated air-
craft (and, consequently, more expensive
aircraft); therefore, many aircraft owners
prefer enclosed hangar space to outside
tie-downs.

The demand for aircraft storage hangars
is dependent upon the number and type
of aircraft expected to be based at the air-
port in the future. For planning purposes,
it is necessary to estimate hangar re-
quirements based upon forecast opera-
tional activity. However, hangar devel-
opment should be based upon actual de-
mand trends and financial investment
conditions. While a majority of aircraft
owners prefer enclosed aircraft storage, a
number of based aircraft will still tie-
down outside (due to the lack of hangar
availability, hangar rental rates, and/or
operational needs). Therefore, enclosed
hangar facilities should not be planned for
each based aircraft. At Bagdad Airport,
one aircraft is currently stored in an en-
closed hangar space.

Hangars are typically classified as conven-
tional/executive hangars, box hangars, T-
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hangars, and Port-a-Port hangars. Con-
ventional/executive hangars provide
open space, free from roof support struc-
tures, and have the capability to store
multiple aircraft simultaneously, depend-
ing on their size. Box hangars are similar
to conventional/executive hangars, but
smaller in size and typically providing
storage for only one or two aircraft. T-
hangars provide for separate storage fa-
cilities within a larger hangar complex.
These hangars typically provide space for
only one aircraft and are used for private
storage only. Port-a-Port hangars are
similar to T-hangars in that they are en-
closed hangars for individual aircraft
storage. However, each Port-a-Port hang-
ar can be disconnected and transported to
a different location.

There are currently two convention-
al/executive hangars at Bagdad Airport,
totaling approximately 4,200 square feet.

A planning standard of 1,200 square feet
per based aircraft has been used to de-
termine future requirements for T-
hangars. As the trend towards more so-
phisticated aircraft continues throughout
the planning period, it is important to de-
termine the need for more convention-
al/executive hangar space. For conven-
tional/executive hangars, a planning
standard of 1,200 square feet was used
for single engine aircraft, while a planning
standard of 3,000 square feet was used
for multi-engine and turboprop aircraft.

In addition, since portions of convention-
al/executive hangars are also used for
aircraft maintenance and servicing, re-
quirements for a maintenance/service
hangar area were estimated using a plan-
ning standard of approximately 15 per-
cent of the total hangar space needs.
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Future hangar requirements for the air-
port are summarized on Exhibit 3E. The
exhibit indicates that additional hangar
space could be needed in the intermediate
term. It should be noted that these hang-
ar requirements are general in nature
based on the aviation demand forecasts.
Actual need for hangar space will depend
on the actual usage within hangars, as
well as the need to replace and/or relo-
cate existing hangars.

AIRCRAFT PARKING APRON

A parking apron should provide for the
number of locally based aircraft that are
not stored in hangars, as well as for those
aircraft used for air taxi and training ac-
tivity. Parking should be provided for
itinerant aircraft as well.

For planning purposes, 20 percent of the
based aircraft total will be used to deter-
mine the parking apron requirements of
local aircraft, due to some aircraft requir-
ing both hangar storage and parking
apron space. Since the majority of locally
based aircraft are stored in hangars, the
area requirement for parking of locally
based aircraft is smaller than for transient
aircraft. Therefore, a planning criterion of
650 square yards per aircraft was used to
determine the apron requirements for
local aircraft. Transient aircraft parking
needs must also be considered when de-
termining apron requirements. A plan-
ning criterion of 800 square yards was
used for single and multi-engine itinerant
aircraft and 1,600 square yards for turbo-
props and jet aircraft.

Current apron area at Bagdad Airport to-
tals approximately 6,000 square yards
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with twelve aircraft tie-down positions.
Future aircraft parking apron require-
ments are presented on Exhibit 3E. This
analysis indicates that additional apron
area could be supported through the long
term planning period. Additional apron
area may also be needed as new hangar
areas are developed on the airport which
are not contiguous with the existing
apron areas.

VEHICLE PARKING

A limited area for vehicle parking is locat-
ed between the main aircraft parking
apron and hangar farther east. Future
vehicle parking requirements have been
determined based on industry standards
and are presented on Exhibit 3E. The
airport should consider the development
of a dedicated vehicle parking area to bet-
ter segregate aircraft and vehicle move-
ments.

AIRPORT SUPPORT FACILITIES

Various facilities that do not logically fall
within classifications of airfield, terminal
building, or general aviation areas have
also been identified. These other areas
provide certain functions related to the
overall operation of the airport and in-
clude the following:

e Aircraft Rescue and Firefighting
e Fuel Storage

e Maintenance/Storage Facilities
e Security Fencing/Gates

o Utilities

e Security Recommendations



Aircraft Rescue and Firefighting

Presently, there is no dedicated airport
rescue and firefighting (ARFF) facility at
Bagdad Airport. Requirements for ARFF
services at an airport are established un-
der Title 14 Code of Federal Regulations
(CFR) Part 139, which applies to the certi-
fication and operation of airports served
by any scheduled or unscheduled passen-
ger operation of an air carrier using an
aircraft with more than nine seats. Since
the airport is not a Part 139 facility, an
on-site ARFF facility is neither required
nor justified.

Fuel Storage

Public fueling facilities are not currently
available at Bagdad Airport. The costs of
developing fuel facilities, combined with
the level of activity at the airport, make it
difficult to economically justify it at the
present time. This does not preclude the
potential for fueling services in the future.

Future fueling requirements would likely
be dictated by transient aircraft use asso-
ciated with the Bagdad Mine. In the event
that fueling capabilities were provided on
the airfield, one 12,000-gallon fuel stor-
age tank with two separate compart-
ments, one storing 100LL and the other
storing Jet A fuel, would be adequate at
the facility.

Maintenance/Storage Facilities

A dedicated maintenance facility is not
currently available at Bagdad Airport.
Consideration should be given to a dedi-
cated facility for airport maintenance and
storage.
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Security Fencing / Gates

Perimeter fencing is used at airports pri-
marily to secure the aircraft operational
area. The physical barrier of perimeter
fencing provides the following functions:

e Gives notice of the legal boundary of
the outermost limits of a facility or se-
curity-sensitive area.

e Assists in controlling and screening
authorized entries into a secured area
by deterring entry elsewhere along
the boundary.

e Supports surveillance, detection, as-
sessment, and other security functions
by providing a zone for installing in-
trusion-detection equipment and
closed-circuit television (CCTV).

e Deters casual intruders from penetrat-
ing a secured area by presenting a
barrier that requires an overt action
to enter.

¢ Demonstrates the intent of an intrud-
er by their overt action of gaining en-
try.

e C(Causes a delay to obtain access to a
facility, thereby increasing the possi-
bility of detection.

e C(reates a psychological deterrent.

e Optimizes the use of security person-
nel, while enhancing the capabilities
for detection and apprehension of un-
authorized individuals.

e Demonstrates a corporate concern for
facilities.



e Limits inadvertent access to the air-
craft operations area by wildlife.

Bagdad Airport’s operations areas are
completely enclosed with chain link fence
topped by three-strand barbed-wire. One
controlled-access gate associated with the
fencing leads to landside facilities on the
airport.

Utilities

The availability and capacity of the utili-
ties serving the airport are factors in de-
termining the development potential of
the airport. Currently, utility service is
limited at the airport. A water tank and
connecting pipeline are located on the
northwest side of the airport and extend
east toward existing landside develop-
ment. Further evaluation of these facili-
ties will be made to determine the likeli-
hood of utilizing such for future develop-
ment on the airfield.

Security Recommendations

In cooperation with representatives of the
general aviation community, the Trans-
portation Security Administration (TSA)
published security guidelines for general
aviation airports. These guidelines are
contained in the publication entitled, Se-
curity Guidelines for General Aviation Air-
ports, published in May 2004. Within this
publication, the TSA recognized that gen-
eral aviation is not a specific threat to na-
tional security. However, the TSA does
believe that general aviation may be vul-
nerable to misuse by terrorists as security
is enhanced in the commercial portions of
aviation and at other transportation links.
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To assist in defining which security meth-
ods are most appropriate for a general
aviation airport, the TSA defined a series
of airport characteristics that potentially
affect an airport’s security posture. These
include:

1. Airport Location - An airport’s prox-
imity to areas with over 100,000 resi-
dents or sensitive sites that can affect
its security posture. Greater security
emphasis should be given to airports
within 30 miles of mass population
centers (areas with over 100,000 res-
idents) or sensitive areas such as mili-
tary installations, nuclear and chemi-
cal plants, centers of government, na-
tional monuments, and/or interna-
tional ports.

2. Based Aircraft - A smaller number of
based aircraft increases the likelihood
that illegal activities will be identified
more quickly. Airports with based
aircraft weighing more than 12,500
pounds warrant greater security
measures.

3. Runways - Airports with longer
paved runways are able to serve larg-
er aircraft. Shorter runways are less
attractive as they cannot accommo-
date the larger aircraft which have
more potential for damage.

4. Operations - The number and type of
operations should be considered in
the security assessment.

Table 3F summarizes the recommended
airport characteristics and ranking crite-
rion. The TSA suggests that an airport
rank its security posture according to this
scale to determine the types of security



enhancements that may be appropriate. way between 2,001 and 5,000 feet long

As shown in the table, the Bagdad Air- constructed of asphalt. Furthermore, ad-
port’s ranking on this scale is 8. Points ditional transient flight training is also
are assessed for the airport having a run- conducted at the facility.

TABLE 3F

General Aviation Airport Security Measurement Tool
Transportation Security Administration

Assessment Scale

Public Use
Security Characteristic Airport Bagdad Airport

Airport Location

Within 20 nm of mass population areas® 5 0
Within 30 nm of a sensitive site? 4 0
Falls within outer perimeter of Class B airspace 3 0
Falls within boundaries of restricted airspace 3 0
Based Aircraft

Greater than 101 based aircraft 3 0
26-100 based aircraft 2 0
11-25 based aircraft 1 0
10 or fewer based aircraft 0 0
Based aircraft over 12,500 pounds 3 0
Runways

Runway length greater than 5,001 feet 5 0
Runways less than 5,000 feet and greater than 2,001 feet 4 4
Runway length less than 2,000 feet 2 0
Asphalt or concrete runway 1 1
Operations

Over 50,000 annual operations 4 0
Part 135 operations (Air taxi and fractionals) 3 0
Part 137 operations (Agricultural aircraft) 3 0
Part 125 operations (20 or more passenger seats) 3 0
Flight training 3 3
Flight training in aircraft over 12,500 pounds 4 0
Rental aircraft 4 0
Maintenance, repair, and overhaul facilities conducting long-

term storage of aircraft over 12,500 pounds 4

Totals 64

 An area with a population over 100,000

Z Sensitive sites include military installations, nuclear and chemical plants, centers of government, national
monuments, and/or international ports

Source: Security Guidelines for General Aviation Airports (TSA 2004)

As shown in Table 3G, a rating of 8 points sessment, the TSA recommends five po-
places Bagdad Airport in the fourth tier tential security enhancements for Bagdad
ranking of security measures by the TSA. Airport. These enhancements are dis-
Based upon the results of the security as- cussed in detail as follows:
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TABLE 3G
Recommended Security Enhancements

Security Enhancements
Fencing

Hangars

Closed-Circuit Television (CCTV)

Intrusion Detection System

Access Controls

Lighting System

Personal ID /Vehicle ID System

Challenge Procedures

Law Enforcement Support

Security Committee

Transient Pilot Sign-in/Sign-Out Procedures

Signs

Documented Security Procedures

Positive/Passenger/Cargo/Baggage ID

Aircraft Security

Community Watch Program

Contact List

Source: Security Guidelines for General Aviation Airp

Points Determined Through Airport Security

orts

Characteristics Assessment
Tier 2

Tier 3 Tier 4
15-24 0-14

25-44

Documented Security Procedures: This
refers to having a written security plan.
This plan would include documenting the
security initiatives already in place at
Bagdad Airport, as well as any new en-
hancements. This document should con-
sist of airport and local law enforcement
contact information, and include utiliza-
tion of a program to increase airport user
awareness of security precautions such as
an airport watch program.

Positive/Passenger/Cargo/Baggage ID:
A key point to remember regarding gen-
eral aviation passengers is that the per-
sons boarding these flights are generally
better known to airport personnel and
aircraft operators than the typical pas-
senger on a commercial airliner. Recrea-
tional general aviation passengers are

w
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typically friends, family, or acquaintances
of the pilot in command. Charter/ sight-
seeing passengers typically will meet with
the pilot or other flight department per-
sonnel well in advance of any flights.
Suspicious activities, such as use of cash
for flights or probing or inappropriate
questions, are more likely to be quickly
noted and authorities could be alerted.
For corporate operations, typically all
parties onboard the aircraft are known to
the pilots. Airport operators should de-
velop methods by which individuals visit-
ing the airport can be escorted into and
out of aircraft movement and parking ar-
eas.

Aircraft Security: The main goal of this
security enhancement is to prevent the
intentional misuse of general aviation air-



craft for criminal purposes. Proper secur-
ing of aircraft is the most basic method of
enhancing general aviation airport securi-
ty. Pilots should employ multiple meth-
ods of securing their aircraft to make it as
difficult as possible for an unauthorized
person to gain access to it. Some basic
methods of securing a general aviation
aircraft include: ensuring that door locks
are consistently used to prevent unau-
thorized access or tampering with the air-
craft; using keyed ignitions where appro-
priate; storing the aircraft in a hangar, if
available; and locking hangar doors, using
an auxiliary lock to further protect air-
craft from unauthorized use (i.e., propel-
ler, throttle, and/or tie-down locks); and
ensuring that aircraft ignition keys are
not stored inside the aircraft.

Community Watch Program: The vigi-
lance of airport users is one of the most
prevalent methods of enhancing security
at general aviation airports. Typically, the
user population is familiar with those in-
dividuals who have a valid purpose for
being on the airport property. Conse-
quently, new faces are quickly noticed. A
watch program should include elements
similar to those listed below. These rec-
ommendations are not all-inclusive. Ad-
ditional measures that are specific to each
airport should be added as appropriate,
including:

e Coordinate the program with all ap-
propriate stakeholders, including air-
port officials, pilots, businesses,
and/or other airport users.

e Hold periodic meetings with the air-
port community.

e Develop and circulate reporting pro-
cedures to all who have a regular
presence on the airport.
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e Encourage proactive participation in
aircraft and facility security and
heightened awareness measures. This
should include encouraging airport
and line staff to “query” unknowns on
ramps, near aircraft, etc.

e Post signs promoting the program,
warning that the airport is watched.
Include appropriate emergency phone
numbers on the sign.

e Install a bulletin board for posting se-
curity information and meeting notic-
es.

e Provide training to all involved for
recognizing suspicious activity and
appropriate response tactics.

Contact List: This involves the develop-
ment of a comprehensive list of responsi-
ble personnel/agencies to be contacted in
the event of an emergency procedure.
The list should be distributed to all ap-
propriate individuals. Additionally, in the
event of a security incident, it is essential
that first responders and airport man-
agement have the capability to communi-
cate. Where possible, coordinate radio
communication and establish common
frequencies and procedures to establish a
radio communications network with local
law enforcement.

Other security measures may be consid-
ered by the airport as the local need de-
mands. It should be noted that Yavapai
County has been proactive in dealing with
security enhancements with the recent
construction of airport perimeter fencing
and a controlled-access gate at Bagdad
Airport.



SUMMARY

The intent of this chapter has been to out-
line the facilities required to meet poten-
tial aviation demands projected for Bag-
dad Airport through the long term plan-
ning horizon. By utilizing planning hori-
zons, Yavapai County can focus on de-
mand indicators for initiating projects
and grant requests rather than on specific
dates in the future.
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In Chapter Four, potential improvements
to the airside and landside systems will
be examined through a series of airport
development alternatives. Most of the
alternatives discussion will focus on those
capital improvements that would be eli-
gible for federal and state grant funds.
Other projects of local concern will also
be presented. Ultimately, an overall air-
port development plan that presents a
vision beyond the 20-year scope of this
Master Plan will be developed.



Chapter Four

AIRPORT ALTERNATIVES



BAGDAD AIRPORT

AIRPORT MASTER PLAN

Chapter Four

Prior to defining the recommended
development program for Bagdad Airport, it
is important to first consider development
potential as well as constraints to future
development at the airport. The previous
chapters have focused on the airport's
available facilities, existing and potential
future demand levels, and the types of
facilities that are needed to meet the
demand. Specific attention was also given
to defining Federal Aviation Administration
(FAA) design standards that are applicable
to the airport.

In some cases, development needs are
straightforward, while for other items,
alternative methods for meeting projected
aviation demand should be considered.
In this chapter, airport development
alternatives are considered for the airport,
where applicable. For each alternative,
different physical layouts are presented for
the purpose of evaluation. The ultimate goal

AIRPORT ALTERNATIVES

=

is to develop the underlying rationale which
supports the recommended development
concept. Through this process, an evaluation
of the most realistic and best uses of
airport property is made while considering
local development goals, physical and
environmental constraints, and appropriate
airport design standards.

Any development proposed by a Master
Plan evolves from an analysis of projected
needs. Though the needs were determined
by the best methodology available, it
cannot be assumed that future events
will not change these needs. The master
planning process attempts to develop
a viable concept for meeting the needs
caused by projected demands for the
next 20 years. However, no plan of action
should be developed which may be
in-consistent with the future goals and
objectives of Yavapai County and the Town

.




of Bagdad, who have a vested interest in
the development and operation of the
airport.

The development alternatives for Bagdad
Airport can be categorized into two func-
tional areas: airside (runways, taxiways,
navigational aids, marking and lighting)
and landside (aircraft storage hangars,
terminal area, aircraft parking aprons,
automobile parking, and support ser-
vices). Each functional area interrelates
and affects the development potential of
the others. Therefore, all areas must be
examined individually, and then coordi-
nated as a whole, to ensure the final plan
is functional, efficient, and cost-effective.
The total impact of all these factors on the
existing airport must be evaluated to de-
termine if the investment in Bagdad Air-
port will meet the needs of the region,
both during and beyond the planning pe-
riod.

The alternatives presented in this chapter
have been developed to meet the overall
program objectives for the airport in a
balanced manner. Through coordination
with the Planning Advisory Committee
(PAC) and Yavapai County officials, the
alternatives (or combination thereof), will
be refined and modified as necessary to
develop the recommended development
concept. Therefore, the alternatives pre-
sented in this chapter can be considered a
beginning point in the development of the
recommended concept for the future de-
velopment of Bagdad Airport.

In conjunction with the alternatives, an
environmental overview has been com-
pleted and included as an appendix to the
Master Plan. The purpose of the overview
is to obtain information regarding envi-
ronmental sensitivities on or near airport
property and to identify any potential en-
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vironmental concerns that must be ad-
dressed prior to program implementa-
tion. Only informal consultation with var-
ious federal and state agencies occurs (if
needed) at this time to document envi-
ronmental sensitivities.

CONSIDERATION OF NON-
DEVELOPMENT ALTERNATIVES

In analyzing and comparing the ad-
vantages and disadvantages of various
development alternatives, it is important
to consider the consequences of no future
development at Bagdad Airport, transfer-
ring services to another airport, and the
development of a new airport.

NO ACTION ALTERNATIVE

In analyzing and comparing costs and
benefits of various development alterna-
tives, it is important to consider the con-
sequences of no further development.
The “no action” alternative essentially
considers keeping the airfield in its pre-
sent condition and not providing for any
improvements to existing facilities. The
primary result of this alternative, as in
any changing air transportation market,
would be the eventual inability of the air-
port to satisfy the demands of the local
service area.

The airport’s aviation demand forecasts
and facility requirements call for the po-
tential implementation of aircraft storage
hangars, terminal facility space, fueling
services, and additional runway length. A
policy of “no action” would be considered
an irresponsible approach, ignoring not
only the long term viability of the airport
and the investment that has been made in



it, but also the economic well-being of the
region. If facilities are not maintained
and improved so that the airport can pro-
vide a pleasant experience to the flying
public, then pilots and passengers may
consider alternate airport locations.
Therefore, the “no action” alternative is
not considered as prudent or feasible.

TRANSFER SERVICES
TO ANOTHER AIRPORT

Limiting development at Bagdad Airport
and relying on other airports to serve avi-
ation demand for the local area is an al-
ternative for consideration. As discussed
in Chapter One, there are three public-use
airports located within 50 nautical miles
(nm) of Bagdad Airport. Ernest A. Love
Field in Prescott is located approximately
37 nm east of Bagdad Airport and has a
primary runway length of 7,616 feet.
Wickenburg Airport, located 42 nm to the
southeast, has a runway length of 6,101
feet. Both airports provide longer runway
lengths and aviation services which Bag-
dad Airport currently does not offer;
however, general aviation users desiring
to utilize these airports would have to
drive considerable distances in order to
reach these public-use airports. The
commute may be considered a substantial
supplementary expense, especially when
Bagdad Airport already exists.

Seligman Airport is the third public-use
airport within 50 nm of Bagdad Airport,
located 47 nm to the northeast. Also
owned and operated by Yavapai County,
this facility is comparable to Bagdad Air-
port in terms of runway length and lim-
ited aviation services being offered.

Shifting aviation services away from and
closing the airport could hinder the ser-

vices provided to the Town of Bagdad, the
Bagdad Mine, and surrounding area given
their remote location. Furthermore, relo-
cating aviation activities and closing the
airport would not be a viable option given
the amount of federal and state grant
funding that Yavapai County has accept-
ed, in addition to matching funds the
County has invested to complete recent
improvements on the airfield.

DEVELOPMENT OF A NEW AIRPORT

The alternative of developing an entirely
new airport facility to meet the aviation
needs of the local area can also be consid-
ered. The development of a new airport
is generally considered when an airport
reaches capacity and it is cost-prohibitive
to expand the existing facility. Develop-
ment of a new airport is not considered
necessary from a capacity perspective, as
Bagdad Airport can continue to develop
its airfield system to meet the demands of
aviation activity.

As detailed earlier in this study, the Bag-
dad Mine is located directly north of the
airport. In March 2000, Yavapai County
approved a Quit Claim Deed from Phelps
Dodge Bagdad, Inc. (now Freeport-
McMoRan Copper & Gold Company) con-
veying all rights, title, and interest of the
Bagdad Airport to Yavapai County. Over
the past several years, the open-pit min-
ing operation has expanded and has
reached the edge of the mesa that encom-
passes the airport. Certain terms of the
Quit Claim Deed, pending further legal
review, could allow for expansion of the
mine to the south which could negatively
impact operations at the airport. While
this issue is beyond the scope of this Mas-
ter Plan, Yavapai County should continue
to coordinate with the mine operators re-



garding the future growth and develop-
ment of the Bagdad Mine.

From the social, political, and environ-
mental standpoints, the commitment of a
new large land area must also be consid-
ered when developing a new airport. Al-
so, a new airport would likely take a min-
imum of ten years to become a reality.
The potential exists for significant envi-
ronmental impacts associated with dis-
turbing a large land area when developing
a new airport site.

Overall, transferring service to an existing
airport in the region or to an entirely new
airport facility are unreasonable alterna-
tives that will not be further pursued at
this time. Bagdad Airport is capable of
accommodating its share of the long
range aviation demands of the area and
should be developed in response to those
demands. The airport has the potential to
continue to develop as a general aviation
facility that could serve the needs of Ya-
vapai County, the Town of Bagdad, the
Bagdad Mine, and the surrounding area,
and enhance the economic development
of the region.

REVIEW OF PREVIOUS
MASTER PLAN AND
AIRPORT LAYOUT PLAN

The previous Master Plan for Bagdad Air-
port was completed in 2000. More re-
cently, the Airport Layout Plan (ALP) has
been updated and approved by the FAA in
2008.

The 2000 Master Plan recommended sev-
eral airside and landside improvements,
including maintenance and lighting up-
grades on Runway 5-23, installation of 8-

foot perimeter fencing, implementation of
a terminal facility, apron overlays, and
construction of additional hangar facili-
ties. Since the time of these recommenda-
tions, significant investments have been
made for improvements to the airfield,
including the rehabilitation of runway,
taxiway, and apron pavements. In addi-
tion, focus has been given to enhancing
safety and security of the airport by ad-
hering to FAA safety design standards and
installing perimeter fencing around air-

port property.

The 2008 ALP, shown on Exhibit 4A, de-
picts improvements at Bagdad Airport
along with other proposed projects, in-
cluding:

¢ Runway lighting on Runway 5-23;

e Reconstruction of a portion of the
runway to meet proper FAA standards
for runway gradient; and

¢ Landside development in the form of a
terminal facility and increased aircraft
parking apron space.

The analysis to follow in this alternatives
chapter will revisit the recommendations
presented in the previous Master Plan
and on the current ALP. Some elements
may be carried over to this Master Plan
and others may be removed from further
consideration.

AIRPORT
DEVELOPMENT OBJECTIVES

It is the overall objective of this effort to
produce a balanced airport complex to
serve forecast aviation demands. Before
defining and evaluating specific alterna-
tives, airport development objectives
should be established. The primary goal
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Exhibit 4A
2008 AIRPORT LAYOUT PLAN



of the Master Plan is to define a develop-
ment concept which allows for the airport
to be marketed, developed, and safely op-
erated for the betterment of the sur-
rounding region and its users. With this
in mind, the following development objec-
tives have been defined for this planning
effort.

e Conform to FAA and Arizona Depart-
ment of Transportation — Multimodal
Planning Division - Aeronautics Group
(ADOT-MPD - Aeronautics Group) de-
sign and safety standards for the mix
of aircraft that could potentially use
the airport during the 20-year plan-
ning period of the Master Plan;

o Develop facilities to safely and effi-
ciently serve aviation users and sup-
port the potential for future growth;

e Reflect and support, wherever appli-
cable, the long term planning efforts
currently applicable to the region;

e Identify any future land acquisition
needs;

e Develop a facility with a focus on self-
sufficiency and cost recovery; and

¢ Ensure that any recommended future
development is environmentally com-
patible.

AIRPORT PLANNING
CONSIDERATIONS

The development alternatives are catego-
rized into two functional areas: airside
and landside. Airside considerations re-
late to runways, taxiways, navigational

aids, etc. and require the greatest com-
mitment of land area to meet the physical
layout of the airport, as well as the re-
quired airfield safety standards. The de-
sign of the airfield also defines the mini-
mum set-back distances from the runway
and object clearance standards. These
criteria are defined first to ensure that the
fundamental needs of the airport are met.
Landside considerations include hangars,
aircraft parking aprons, terminal facilities
and services, as well as the utilization of
remaining airport property to provide
revenue support for the airport and to
benefit the economic development and
well-being of the regional area.

Each functional area interrelates and af-
fects the development potential of the
others. Therefore, all areas must be ex-
amined individually, and then coordinat-
ed as a whole, to ensure the final plan is
functional, efficient, and cost-effective.
The total impact of all these factors on the
existing airport must be evaluated to de-
termine if the investment in Bagdad Air-
port will meet the needs of the surround-
ing area, both during and beyond the
planning period of this study.

Exhibit 4B presents both the airside and
landside planning considerations that will
be specifically addressed in this analysis.
These issues are the result of the findings
of the aviation demand forecasts and air-
port facility requirements evaluations, as
well as input from the PAC.

The remainder of this chapter will de-
scribe various development alternatives
for airside and landside facilities. Al-
though each area is treated separately,
ultimate planning will integrate the indi-
vidual requirements so that they can
complement one another.
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Plan for Runway Design Code (RDC) B-I (small'aircraft) standards on Runway 5-23.

Improve runway gradient and line-of-sight to meet Aircraft Approach Category (AAC) B
design standards.

Consider the potential fora runway extension providing up to 5,500 feet of operational
length and associated land acquisition needs.

Install medium intensity runway lighting (MIRL) and taxiway edge reflectors.
Analyze the displaced thresholds serving each runway end.

Evaluate the taxiway system to include constructing taxiway turnarounds and a potential
parallel taxiway;serving Runway 5-23.

Enhance visual approaches to the runway system through the installation of precision
approach pathiindicators (PAPIs) and runway end identification lights (REILs).

Consider instrument approach procedures for Runway 5-23.

Install’a rotating beacon'and an'Automated Weather Observation System (AWOS).

Evaluate the developmentof a small terminal facility atithe airport.
Identify locations for.future hangar development.
Consideriadditional aircraft parking apron area to meet future aircraft demands.

Provide a designatedivehicle parking area.

Analyze a separate/facility forairport'maintenance and storage.

Designate an area to accommodate aircraft fuel storage capabilities.

Ko
Exhibit 4B
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AIRSIDE DEVELOPMENT
CONSIDERATIONS

This section identifies and evaluates vari-
ous airside development factors at Bag-
dad Airport. Airside facilities are, by na-
ture, the focal point of an airport complex.
Because of their primary role and the fact
that they physically dominate airport land
use, airfield facility needs are often the
most critical factor in the determination
of viable airport development options.

AIRPORT DESIGN CRITERIA

Applicable standards for airport design
are outlined in FAA Advisory Circular
(AC) 150/5300-13A, Airport Design. The
design of airfield facilities is primarily
based on the physical and operational
characteristics of aircraft using the air-
port. As discussed in Chapter Three, the
Runway Design Code (RDC) is applied to
an airport’s runway in order to identify
the appropriate design standards for the
runway and associated taxiway system.
The RDC is made up of the Aircraft Ap-
proach Category (AAC), the Airplane De-
sign Group (ADG), and the approach visi-
bility minimums expressed in runway
visual range (RVR) values. It relates to
the largest and fastest aircraft which con-
ducts 500 or more annual operations at
the airport. While this can, at times, be
represented by one specific make and
model of aircraft, a runway’s RDC can also
be representative of several different air-
craft, which collectively operate frequent-
ly at the airport.

The existing RDC for Runway 5-23 is B-I-
VIS (serving small aircraft exclusively).
Analysis in Chapter Three indicated that
the RDC at Bagdad Airport is planned to
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remain in B-I (small aircraft exclusively),
which accommodates a large majority of
general aviation propeller aircraft, as well
as some small business jets, all weighing
less than 12,500 pounds. In the event
that the runway were to obtain a non-
precision instrument approach with visi-
bility minimums not lower than one-mile,
the RDC would be B-I - NPI-1 (small air-
craft exclusively).

SAFETY AREAS

The design of airfield facilities includes
both the pavement areas to accommodate
landing and ground operations of aircraft,
as well as the required safety areas to
protect aircraft operational areas and
keep them free of obstructions that could
affect the safe operation of aircraft at the
airport. The safety areas include the
runway safety area (RSA), object free area
(OFA), obstacle free zone (OFZ), and run-
way protection zone (RPZ). As depicted
on Exhibit 4C, the RSA, OFA, and OFZ
standards are currently met on Runway
5-23 at Bagdad Airport, while portions of
the RPZ do not conform to FAA standards.

Runway Protection Zone

The goal of the RPZ standard is to in-
crease safety for both pilots and people
on the ground by maintaining the RPZ
free of items that attract groupings of
people or property. FAA AC 150/5300-
13A defines the RPZ as “An area at ground
level off the runway end to enhance the
safety and protection of people and prop-
erty on the ground.”

The disposition of RPZs for each runway
end should be considered individually.
The FAA recommends that the airport
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have ownership of the RPZ lands where
feasible. If outright ownership is not fea-
sible, then easements can be acceptable.
Easements in the RPZ should allow the
airport to positively limit the height of
structures. A third option for protection
of the RPZs that extend beyond airport
property is implementation of strict land
use zoning that, at a minimum, prohibits
residential development that could serve
as a congregating point for people and
restricts structure heights.

Avigation easements are currently in
place within the RPZs serving each end of
Runway 5-23 that help control the height
of certain structures to be built within
these areas. Given that there is no devel-
opment located within the RPZs, other
than roadways which are detailed in the
next paragraph, the avigation easements
are sufficient for controlling any future
development within these areas.

As detailed on Exhibit 4C, the RPZs serv-
ing each end of Runway 5-23 currently
contain incompatibilities. A private ser-
vice road leading to the Bagdad Solar Pro-
ject is located within the Runway 5 RPZ.
The road would likely be acceptable since
it handles a low volume of vehicles and is
accessible only through a controlled-
access gate.

On the opposite end of the airfield, the
Runway 23 RPZ extends over portions of
Bagdad Airport Road, which is a public
roadway serving the airport and the Bag-
dad Mine. Given the physical land con-
straints within this area, there is no feasi-
ble alternative to relocating the road out-
side of the RPZ.

As previously discussed in Chapter Three,
since the new RPZ guidance addresses
new or modified RPZs, existing incompat-

ibilities such as those discussed can be
grandfathered under certain conditions.
Any change to the RPZ would likely re-
quire full compliance. Alternatives dis-
cussed later in this chapter will evaluate
the effects of the RPZs when considering a
potential extension to Runway 5-23.

RUNWAY THRESHOLDS

According to AC 150/5300-13A, a run-
way’s threshold is located to provide
proper clearance for landing aircraft over
existing obstacles while on approach to
landing. Runway thresholds can be dis-
placed to provide:

1) A means for obtaining RSA prior to the
threshold;

2) A means for obtaining additional OFA
prior to the threshold;

3) A means for locating the RPZ to miti-
gate unacceptable incompatible land
uses; and

4) Mitigation of environmental impacts.

A 120-foot displaced threshold currently
serves each end of Runway 5-23 at Bag-
dad Airport. As detailed in Chapter Three,
improvements have been made to the
RSA and OFA which now meet the full
safety standard prior to each end of the
runway. Although the RPZs serving each
runway end have incompatibilities in the
form of roadways, the private service
road located within the Runway 5 RPZ is
rarely utilized and can only be accessed
by personnel associated with the Bagdad
Solar Project. Within the Runway 23 RPZ,
Bagdad Airport Road is situated approxi-
mately 150 feet below the elevation of the
airport. Furthermore, a preliminary ob-
struction analysis was conducted which
did not identify any approach surface
penetrations to either runway end based



upon the landing threshold being located
at the physical end of runway pavement.

As a result, Exhibit 4C considers situating
the runway thresholds at the physical end
of pavement on each end of Runway 5-23.
In doing so, an additional 120 feet of
runway pavement would be made availa-
ble for landing aircraft.

RUNWAY GRADIENT
AND LINE-OF-SIGHT

As discussed in the previous chapter,
there is a significant difference in runway
elevation that encompasses a portion of
Runway 5-23, starting approximately 100
feet northeast of the Runway 5 threshold
and extending approximately 1,900 feet
farther northeast toward the opposite
end of the runway. As detailed on Exhibit
4D, the gradient change over this portion
of the runway is 2.1 percent, which ex-
ceeds the standard 2.0 percent gradient
change for runways serving AACs A and B.

A runway’s gradient should also be mod-
erately sloped to allow for clear line-of-
sight across the runway system. Runway
line-of-sight requirements facilitate coor-
dination among aircraft, and between air-
craft and vehicles that are operating on
active runways. This allows departing
and arriving aircraft to verify the location
and actions of other aircraft and vehicles
on the ground that could create a conflict.

For runways without a full parallel taxi-
way, which is currently the case on Run-
way 5-23 at Bagdad Airport, any point
five feet above the runway centerline
must be visible with any other point five
feet above the runway centerline. For
runways with a full parallel taxiway, any
point five feet above the runway center-

line must be mutually visible with any
other point five feet above the runway
centerline that is located at a distance
that is less than one-half the length of the
runway. As detailed at the bottom of Ex-
hibit 4D, due to the runway gradient is-
sue described above, clear line-of-sight
standards are not met when at the physi-
cal end of pavement on Runway 5 looking
northeast.

It is recommended that Yavapai County
coordinate with the FAA and ADOT-MPD
- Aeronautics Group to improve portions
of Runway 5-23 in order to meet runway
gradient and line-of-sight standards in the
future. Further details related to the
proper programming of these projects
will be outlined later in the Master Plan.

RUNWAY LIGHTING
AND APPROACH AIDS

Previous analysis determined that Run-
way 5-23 should consider providing me-
dium intensity runway lighting (MIRL).
MIRL would provide pilots with positive
identification of the runway and its
alignment during nighttime and/or poor
visibility conditions.

In the event MIRL is implemented on
Runway 5-23, it is recommended that an
airport rotating beacon be installed at the
airport to assist pilots in locating the air-
port at night. Exhibit 4C depicts a poten-
tial location for the airport beacon adja-
cent to the aircraft parking apron.

Certain approach aids provide infor-
mation to pilots to indicate if they are on
the correct glide path to the runway for
landing. A precision approach path indi-
cator (PAPI) system is commonly in-
stalled to enhance safety by providing pi-
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lots with visual guidance information dur-
ing landings to the runway. As shown on
Exhibit 4C, future planning considers the
implementation of a two-box PAPI system
serving each end of Runway 5-23. The
PAPI must be sited and aimed so it de-
fines an approach path with sufficient
clearance over obstacle and minimum
threshold crossing heights. The two-box
PAPI system is normally installed on a
runway that generally serves smaller
general aviation aircraft. The PAPI can be
expanded to a four-box system when jet
operations occur regularly.

Runway end identification lights (REILs)
should be considered for all lighted run-
way ends not planned for a more sophis-
ticated approach lighting system. Facility
planning considers the implementation of
REILs on each end of Runway 5-23 in the
event that MIRL is also implemented on
the runway system. It should be noted
that the location of the PAPIs and REILs
would be dependent on the location of the
runway threshold since both are visual
approach aids to landing aircraft.

TAXIWAYS

Taxiways are the primary transport sur-
face linked with the runway and its oper-
ations. Such surfaces include parallel tax-
iways, entrance/exit taxiways, and con-
necting taxiways. Currently, there are
two taxiways at Bagdad Airport that con-
nect Runway 5-23 and landside develop-
ment.

Currently, aircraft must “back-taxi” to ei-
ther runway end in order to utilize the full
runway length for takeoff. Providing a
full-length parallel taxiway as proposed
on Exhibit 4C is recommended to im-
prove operational safety and efficiency.

In addition, if Runway 5-23 were to ac-
commodate an instrument approach pro-
cedure (to be detailed later in this chap-
ter), it is recommended that a parallel tax-
iway serve the runway system. This tax-
iway should be located 150 feet from the
Runway 5-23 centerline, which meets the
separation requirements for RDC B-I
(small aircraft exclusively).

AC 150/5300-13A instituted new design
standards for taxiways, most of which
were enacted to mitigate the potential for
runway incursion events. Changes were
also aimed at improving pilot situational
awareness. One of these standards put
into place is the prohibition of direct air-
craft access between a parking apron and
a runway. In the event that a parallel tax-
iway is implemented on the airfield, the
two existing connecting taxiways should
be removed and replaced by entrance and
exit taxiways as depicted on Exhibit 4C.

As discussed in Chapter Three, future tax-
iway development should meet Taxiway
Design Group (TDG) I standards, which
call for a width of 25 feet. Elevated taxi-
way edge reflectors should be imple-
mented on all existing and future taxi-
ways on the airfield.

Taxiway Turnarounds

Taxiway turnarounds may be considered
at general aviation airports that experi-
ence lower levels of aircraft activity. Cur-
rently, hold aprons are provided adjacent
to each end of Runway 5-23. In the event
that the runway thresholds are relocated
as previously discussed and the imple-
mentation of a parallel taxiway serving
the runway system is not pursued, the
construction of taxiway turnarounds as



depicted on Exhibit 4E
planned.

should be

The taxiway turnarounds must be con-
sistent with ADG and TDG I design stand-
ards. The layout of the proposed turna-
rounds would allow for the connection of
a future parallel taxiway.

INSTRUMENT
APPROACH CONSIDERATIONS

Currently, Bagdad Airport is not served
with an instrument approach procedure.
Aircraft that utilize the airport must do so
in visual meteorological conditions. With
recent advances in global positioning sys-
tem (GPS) technologies, it is possible for
an instrument approach procedure to
serve the airport without the implemen-
tation of ground-based navigational facili-
ties on the airfield.

A key priority that would need to be con-
sidered in order to implement an instru-
ment approach is protecting the airport
from flight obstructions. The FAA has es-
tablished criteria aimed at protecting the
airport from these flight obstructions.
First, FAA criterion stipulates that ob-
structions not be placed too near the
runway ends or parallel to the runway.
The obstruction clearance requirements
are based on the RDC and/or the weight
of the design aircraft, as well as the type
of approaches established or planned for
the runway. For visual approaches
and/or approaches providing not lower
than one-mile visibility minimums, mini-
mum obstruction clearance is required.

The two primary resources for determin-
ing airspace obstructions are Part 77, Ob-
jects Affecting Navigable Airspace and
Terminal Instrument Procedures (TERPS).
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Part 77 is more of a filter which identifies
potential obstructions, whereas TERPS is
the critical tool in determining actual
flight obstructions, as its analysis is used
to evaluate and develop instrument ap-
proach procedures, including visibility
minimums and cloud heights associated
with approved approaches.

The safety design standards related to
RDC B-I (small aircraft exclusively) de-
tailed earlier in this study would apply to
an instrument approach providing not
lower than one-mile visibility minimums.
It should be noted that the Part 77 prima-
ry surface, centered on the runway, would
expand from its current width of 250 feet
to a width of 500 feet with the onset of a
non-precision instrument approach. This
could limit future landside development,
mainly in the form of hangar structures
and their heights, on the north side of the
airport. In the event that an instrument
approach procedure is introduced at Bag-
dad Airport, the runway markings should
be upgraded to include threshold bars
and aiming points as depicted on Exhibit
4C.

AUTOMATED WEATHER
OBSERVATION SYSTEM

Presently, the airport is without any form
of automated or actual weather observa-
tion which provides important weather
details to pilots, such as visibility, cloud
ceilings, and altimeter settings. Wind
speed and direction can be estimated by
pilots using the wind cones located at var-
ious locations on the airfield.

The unavailability of current weather ob-
servation and reporting primarily affects
itinerant aircraft operations to the airport
as pilots cannot readily determine weath-
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er conditions at the airport from a distant
location. The nearest weather reporting
station is located at Ernest A. Love Field
in Prescott, approximately 37 nm to the
east.

FAA Order 6560.20B, Siting Criteria for
Automated Weather Observing Systems
(AWO0S) provides AWOS siting require-
ments. While each AWOS sensor has spe-
cific siting requirements, all AWOS sen-
sors should be located together and out-
side the runway and taxiway OFAs. Gen-
erally, AWOS sensors are best placed be-
tween 1,000 and 3,000 feet from the pri-
mary runway threshold and between 500
and 1,000 feet from the runway center-
line. However, this criterion can be re-
laxed to meet site requirements or reduce
impacts to landside development. Exhib-
it 4C calls for the AWOS to be located ap-
proximately 250 feet south of the runway
centerline and 1,300 feet from the pro-
posed Runway 23 threshold.

RUNWAY LENGTH

Analysis in the previous chapter recom-
mended that the Master Plan consider a
potential runway extension in order to
meet 95 percent of the small aircraft fleet.
This includes airports that are primarily
intended to serve low-activity locations
with a small population community, such
as Bagdad Airport. In order to meet air-
craft needs within the 95 percent catego-
ry, a runway length of 5,500 feet is rec-
ommended when factoring the airport’s
elevation (4,163 feet) and mean daily
maximum temperature of the hottest
month (96.5 degrees Fahrenheit).

Exhibit 4F depicts an extension on Run-
way 5-23 that provides 5,500 feet of run-
way length. As presented, the southwest
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end of the runway would be extended 948
feet. The RSA, OFA, OFZ, and RPZ associ-
ated with the southwesterly extension
would extend beyond the current airport
property boundary. The proposed exten-
sion would also necessitate the relocation
of a portion of the private service road
leading to the Bagdad Solar Project out-
side the safety areas including the RPZ.
Approximately 21 acres of land is high-
lighted for recommended property acqui-
sition by Yavapai County in order to satis-
fy the safety design standards and poten-
tial parallel taxiway related to the runway
extension. Due to the physical terrain
constraints beyond the northeast end of
Runway 5-23, a runway extension in this
direction is considered impracticable.

This alternative provides additional run-
way length should future demand dictate,
while also attempting to meet FAA airport
safety design criteria. Any capital ex-
penditures required to meet the needs of
general aviation aircraft will require spe-
cific justification. The FAA typically stipu-
lates that if a runway extension is
planned, documentation of 500 annual
itinerant operations of the design aircraft
requiring the additional runway length
will be required.

Implementing a runway extension will
also result in environmental impacts. Bio-
logical and cultural surveys would be
needed beyond the runway end when
considering the extension and associated
safety areas.

LANDSIDE DEVELOPMENT
CONSIDERATIONS

Generally, landside issues are related to
those airport facilities necessary, or de-
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sired, for the safe and efficient parking
and storage of aircraft, movement of pas-
sengers and pilots to and from aircraft,
and overall revenue support functions.
Landside planning considerations are
summarized on Exhibit 4B.

AIRCRAFT HANGAR DEVELOPMENT

Landside alternatives to follow will con-
sider the construction of additional air-
craft hangars at Bagdad Airport. Hangar
development takes on a variety of sizes
corresponding with several different uses.

The facilities associated with general avi-
ation businesses and corporations with
company-owned aircraft include conven-
tional and executive type hangars which
are capable of storing multiple aircraft.
High levels of activity often characterize
these operations, with a need for apron
space for the storage and circulation of
aircraft. These facilities are best placed
along ample apron frontage with good
visibility from the runway system. Utility
services are needed for these types of fa-
cilities, as well as automobile parking ar-
eas.

Aircraft hangars used for the storage of
smaller aircraft primarily involve T-
hangars or linear box hangars. Since
storage hangars often have lower levels of
activity, these types of facilities can be lo-
cated away from the primary apron areas
in more remote locations of the airport.
Limited utility services are needed for
these areas.

AIRPORT TERMINAL FACILITY

A terminal facility is often the first im-
pression air travelers have of the area. A
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functional and attractive terminal facility
can be needed to secure and build air
travelers’ favorable opinion of the sur-
rounding area, particularly business lead-
ers who may be investing in communities
adjacent to the airport. Currently, Bagdad
Airport does not have a terminal facility.
At a minimum, a terminal facility should
be considered to meet the needs of gen-
eral aviation users to include flight plan-
ning and restrooms.

Terminal Building Location

FAA AC 150/5360-13, Planning and De-
sign Guidelines for Airport Terminal Facili-
ties, identifies a number of basic consid-
erations that affect the location of a ter-
minal building. The primary considera-
tions include the following:

1. Runway configuration: The terminal
should be located to minimize aircraft
taxiing distances, time, and the num-
ber of runway crossings;

2. Access to transportation network:
The terminal should be located to
provide the most direct/shortest rout-
ing to the regional roadway network;

3. Expansion potential: The long term
viability of the terminal is dependent
upon the ability of the site to accom-
modate expansion of the terminal be-
yond forecast requirements; and

4. FAA Geometric Design Standards:
The terminal location needs to assure
adequate distance from present and
future aircraft operational areas.

Consideration in the alternatives analysis
will be given to potential terminal loca-
tions that best meet the criteria listed



above, while taking into account future
development potential on the airport.

BUILDING RESTRICTION LINE

The building restriction line (BRL) identi-
fies suitable building area locations on the
airport. The BRL encompasses the RPZs,
the OFA, navigational aid critical areas,
areas required for terminal instrument
procedures, and other areas necessary for
meeting airport line-of-sight criteria.

Two primary factors contribute to the de-
termination of the BRL: type of runway
(utility or other-than-utility) and the ca-
pability of the instrument approaches.
Runway 5-23 is considered a “utility”
runway with visual approaches only.

The BRL is the product of CFR Part 77
transitional surface clearance require-
ments. These requirements stipulate that
no object be located in the primary sur-
face, defined as being no closer than 125
feet from a visual runway centerline and
not closer than 250 feet to a runway
served by a non-precision instrument ap-
proach (visibility minimums not lower
than %-mile). From the primary surface,
the transitional surface extends outward
at a slope of one vertical foot to every
seven horizontal feet. For Runway 5-23,
the 20-foot BRL is set at 265 feet from the
runway centerline.

LANDSIDE ALTERNATIVES

Two landside alternatives have been de-
veloped and are presented in the follow-
ing section. These alternatives are not the
only options for development. In some
cases, a portion of one alternative could
be intermixed with another. Also, some
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development concepts could be replaced
with others. The final recommended plan
only serves as a guide for the airport.
Many times, airport operators change
their plan to meet the need of specific us-
ers. The goal in analyzing landside alter-
natives is to focus future development so
that airport property can be maximized.

Landside Alternative 1

Landside Alternative 1, as depicted on
Exhibit 4G, proposes the construction of
a terminal facility adjacent to the east side
of the existing aircraft parking apron. A
dedicated vehicle parking area located to
the east would accommodate the terminal
area. This alternative recommends relo-
cating portions of the airport perimeter
fencing and controlled-access gate. As
depicted, the existing gate could be re-
placed by two separate controlled-access
points leading to future hangar develop-
ment on the airfield. In doing so, the ter-
minal facility parking area would be pro-
vided public access, while the remaining
portions of the airfield would be limited
to private access in order to maintain a
high level of safety and security.

Alternative 1 also depicts hangar devel-
opment in the form of two convention-
al/executive hangars located south of the
proposed vehicle parking area. A private
road accessed from the terminal parking
lot would lead to these proposed hangars,
as well as the existing hangar farther east.
As depicted, these hangars could share a
common aircraft parking apron with ac-
cess provided by a taxiway leading to ei-
ther the proposed parallel taxiway or di-
rectly from Runway 5-23. West of these
hangars, a dedicated airport mainte-
nance/storage facility is proposed that
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would provide storage space for airport
equipment.

Analysis in Chapter Three indicated a fu-
ture need for additional aircraft parking
apron space at Bagdad Airport. Alterna-
tive 1 would help address this need by
increasing the size of the existing aircraft
parking apron. The apron expansion
would serve not only additional aircraft
parking needs, but could also accommo-
date a self-service fuel storage facility.
Immediately west of the apron expansion,
this alternative calls for an 8-unit T-
hangar facility. Vehicle access to the T-
hangars is proposed via a secured road
extending along the north side of airport

property.

Landside Alternative 2

Exhibit 4H depicts Landside Alternative
2, which calls for the construction of a
dedicated aircraft parking apron east of
the existing apron to accommodate a pro-
posed terminal facility. A vehicle parking
area adjacent to the north side of the ter-
minal would provide adequate public
parking space to accommodate terminal
area needs. As presented on this alterna-
tive, the terminal apron could accommo-
date aircraft parking, as well as self-
service fueling capabilities.

Similar to the previous alternative, por-
tions of the perimeter fencing would be
relocated to properly secure and segre-
gate the airfield operating areas. A con-
trolled-access gate is proposed immedi-
ately east of the terminal facility that
would provide access to the existing
hangar facility at the airport.
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A second controlled-access gate is pro-
posed directly west of the airport en-
trance leading to landside facilities far-
ther west. These landside facilities con-
sist of two conventional/ executive hang-
ars and one 6-unit T-hangar complex,
each served by a taxiway and apron ex-
tending from the proposed parallel taxi-
way. In the event the parallel taxiway is
not constructed, a taxiway directly con-
necting the hangars to Runway 5-23
would be needed. This alternative depicts
the construction of a maintenance/ stor-
age facility adjacent to the east side of the
existing aircraft parking apron.

SUMMARY

The development alternatives considered
in this chapter provide a vision for future
development at Bagdad Airport through
the long term planning period of this Mas-
ter Plan. A detailed analysis of facility re-
quirements was utilized in assessing the
airside and landside alternatives.

After review and input from the PAC and
Yavapai County officials, a recommended
development concept will be put forth by
the consultant. The resultant plan will
represent an airside facility that fulfills
safety design standards and a landside
complex that can be developed as demand
dictates.

The development plan for Bagdad Airport
must represent a means by which the air-
port can evolve in a balanced manner to
accommodate the forecast demand. In
addition, the plan must provide flexibility
to meet activity growth beyond the long
range planning horizon.
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BAGDAD AIRPORT

AIRPORT MASTER PLAN

Chapter Five

RECOMMENDED

MASTER PLAN CONCEPT

The planning process for Bagdad Airport
has included several analytical efforts in
the previous chapters intended to project
potential aviation demand, establish airside
and landside facility needs, and evaluate
options for improving the airport to meet
those facility needs. The planning process
has included the development of draft
phase reports. These have been presented
to the Planning Advisory Committee (PAC),
which is comprised of constituents with an
investment or interest in the airport and
surrounding area.

Several alternatives were analyzed in the
previous chapter to explore different options
for the future growth and development of
the airport. Each alternative provided a
different approach to facility development.
Since then, the airport alternatives have been
refined into a single development concept

for the Master Plan, which is included for
presentation in this chapter.

An objective of this planning effort is to equip
decision-makers with the ability to either
accelerate or slow development goals based
on actual demand. If there is little demand,
the obvious result would be minimized
development of the airport beyond routine
airport safety and maintenance. If, however,
aviation demand accelerates, development
could need to be expedited.

Any plan can account for limited
development, but the lack of a plan for
accelerated growth can be challenging.
Therefore, to ensure flexibility in planning
and development in order to respond
to unforeseen needs, the recommended
Master Plan Concept considers the balanced
development potential of Bagdad Airport.

—



The recommended development plan
preserves the current nature of the air-
port by maintaining the focus of support-
ing general aviation activities that the fa-
cility is capable of accommodating. Over-
all, the plan presents an ultimate configu-
ration for the airport that meets Federal
Aviation Administration (FAA) and Arizo-
na Department of Transportation - Mul-
timodal Planning Division - Aeronautics
Group (ADOT-MPD - Aeronautics Group)
design and safety standards. Further-
more, the plan provides landside devel-
opment options to meet increasing de-
mands on the airport by different aviation
activities.

The Master Plan Concept is a consolida-
tion of airside and landside functions de-
tailed in previous chapters. A phased
program to implement this development
concept will be presented in Chapter Six.
The following sections will describe, in
narrative and graphic form, the Master
Plan Concept for Bagdad Airport. When
assessing development needs, this study
has separated the airport system into air-
side and landside functional areas.

AIRSIDE CONCEPT

Airside components relate to the runway,
taxiways, navigational aids, etc., and re-
quire the greatest commitment of land
area to meet the physical layout of the
airport. Exhibit 5A depicts the airside
development plan for Bagdad Airport.
The major airside issues addressed in the
Master Plan Concept include the follow-
ing:

e Adhere to ultimate Runway Design
Code (RDC) B-I (small aircraft) stand-
ards on Runway 5-23.
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e Extend Runway 5-23 to 5,500 feet
(948’ southwest) to better accommo-
date the mix of general aviation air-
craft operations utilizing the airport
should justification be warranted.

e Acquire land to accommodate a poten-
tial runway extension.

¢ Implement taxiway improvements to
include taxiway turnarounds serving
each runway end in the short term
and a potential full-length parallel tax-
iway in the long term.

¢ Remove the displaced threshold serv-
ing Runway 5.

¢ Enhance lighting, marking, visual ap-
proach, and weather aids on the run-
way and taxiway system.

DESIGN STANDARDS

The FAA has established design criteria to
define physical dimensions of runways
and taxiways, as well as the imaginary
surfaces surrounding them which protect
the safe operation of aircraft at the air-
port. These design standards also define
the separation criteria for the placement
of landside facilities.

As discussed previously, the design crite-
ria primarily center on the airport’s criti-
cal design aircraft. The critical aircraft is
the most demanding aircraft or family of
aircraft which currently, or are projected
to, conduct 500 or more operations
(takeoffs and landings) per year at the
airport. Factors included in airport de-
sign are an aircraft’s wingspan, approach
speed, tail height and, in some cases, the
instrument approach visibility minimums
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for the runway. The FAA has established
the RDC to relate these design aircraft fac-
tors to airfield design standards. The
highest RDC is also considered for the
overall Airport Reference Code (ARC).
Since Bagdad Airport has only one run-
way, the RDC for Runway 5-23 will also
serve as the ARC for the airport.

Analysis in Chapter Three concluded that
the current and future RDC for Runway 5-
23 is B-I (serving small aircraft exclusive-
ly). As a result, those airfield elements
associated with the runway should be
planned to meet the B-I (small aircraft)
design standards to the greatest extent
feasible.

Table 5A presents the primary design
standards to be applied to the airport
based on the RDC for Runway 5-23.
Those elements in BOLD indicated a
planned change based on the recom-
mended Master Plan Concept. It should
be noted that, in some instances, the
physical layout of existing facilities ex-
ceeds design standards on the airfield.
This is the case for aircraft parking apron
separation from Runway 5-23. For RDC
B-I (small aircraft), the separation stand-
ard between a runway and aircraft park-
ing apron with not lower than 34-mile vis-
ibility minimums is 125 feet. The existing
aircraft parking apron is located 250 feet
from the runway centerline. As such, the
Master Plan Concept does not depict the
relocation of this facility since it meets
and exceeds the standards.

Runway Design Code

The RDC is an FAA code signifying the de-
sign standard to which the runway is to
be built. This code includes the Aircraft
Approach Category (AAC), Airplane De-
sign Group (ADG), and the lowest instru-
ment approach visibility planned. An RDC
is applied to each runway.
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Currently, there are no instrument ap-
proaches serving the runway; therefore,
the RDC is B-I-VIS (small aircraft). In the
event that an instrument approach is im-
plemented at the airport in the future,
planning will consider an ultimate RDC of
B-I - NP-1 (small aircraft). This code in-
dicates that an instrument approach with
not lower than one-mile visibility mini-
mums would be implemented on Runway
5-23.

Runway Reference Code

The Runway Reference Code (RRC) is an
FAA code signifying the current opera-
tional capabilities of a runway and associ-
ated parallel taxiway. The RRC is com-
prised of the AAC, ADG, and the lowest
visibility minimum permissible based on
the existing runway/taxiway separation.
The RRC is not a design standard; instead,
it indicates the potential capabilities of
the existing runway and parallel taxiway.

Since there is currently no parallel taxi-
way serving Runway 5-23, an RRC does
not apply to Bagdad Airport. Future
planning does include the implementa-
tion of a full-length parallel taxiway locat-
ed 150 feet (centerline to centerline) from
the runway. An ultimate RRC of B-IS-
4000 would apply in the event the paral-
lel taxiway is constructed. This indicates
that the runway will be able to support a
design aircraft in B-I (small aircraft) and
can support an instrument approach with
not lower than 34-mile visibility mini-
mums based on the runway to parallel
taxiway separation. The RRC is only an
indication that the existing airport geom-
etry can support this classification, not an
indication that there are no obstructions
or other factors that may restrict the ca-
pability of the runway.



TABLE 5A

Bagdad Airport

Current and Future Runway Design Standards

Runway Design Code
Runway Reference Code

Visibility Minimums

Runway Length

Runway Safety Area (RSA)

Current on

Runwai 5-23 Runwai 5-23

B-I-VIS (small aircraft)
RUNWAY DESIGN
Runway Width 60 60
RUNWAY PROTECTION

Future on

- NP-1 (small aircraft)
B-1S-4000

>1-mile

N/A
N/A

4,552 5,500

Width 120 120

Length Beyond Departure End 240 240

Length Prior to Threshold 240 240
Runway Object Free Area (ROFA)

Width 250 250

Length Beyond Departure End 240 240

Length Prior to Threshold 240 240
Runway Obstacle Free Zone (ROFZ)

Width 250 250

Length Beyond End 200 200
Approach/Departure Runway Protection Zones (RPZ)

Length 1,000 1,000

Inner Width 250 250

Outer Width 450 450
Runway Centerline to:

Holding Position 125 125

Parallel Taxiway N/A 150

Aircraft Parking Apron 250 250

Note: All dimensions in feet

Source: FAA Advisory Circular 150/5300-13A, Airport Design

RUNWAY 5-23 LENGTH

FAA Advisory Circular (AC) 150/5325-4B,
Runway Length Requirements for Airport
Design is utilized in Chapter Three to aid
in calculating a recommended runway

length for Bagdad Airport. The FAA pro-
vides several categories of runway length
calculations based primarily on docu-
mented activity by a group of similar air-
craft. To accommodate 95 percent of the
small aircraft fleet, a runway length of



5,500 feet is recommended when factor-
ing the airport’s elevation (4,163 feet)
and mean daily maximum temperature of
the hottest month (96.5 degrees Fahren-
heit).

As a result of the runway length calcula-
tions, Runway 5-23 is planned for a 948-
foot extension, bringing the total runway
length to 5,500 feet. It is important to
note that any capital expenditure (FAA or
ADOT-MPD - Aeronautics Group grant)
utilized to meet the needs of general avia-
tion aircraft will require specific justifica-
tion. The FAA typically stipulates that if a
runway extension is planned, documenta-
tion of 500 annual itinerant operations of
the design aircraft will be required prior
to actual implementation. Currently, the
airport does not have justification to ex-
tend Runway 5-23 given the number and
type of aircraft utilizing the facility. In the
event that a larger multi-engine or turbo-
prop aircraft requiring additional runway
length would base at or utilize the airport
regularly, justification for additional run-
way length could be warranted. As a re-
sult, the Master Plan Concept carries for-
ward the potential for a runway extension
in its ultimate planning.

There are several methods to track air-
craft activity, including an online sub-
scription service, Airport IQ. The FAA also
has available a comprehensive database
called Traffic Flow Management Systems
Counts (TFMSC), which documents flight
plans that are filed in the national air-
space system. This is a public database
accessible at:

http://aspm.faa.gov/tfms/sys. The air-
port can also track individual aircraft ac-
tivity. This would be recommended as
some aircraft operating under visual
flight rules (VFR) may not be documented
in databases that track flight plans, such
as those mentioned above. Finally, letters
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from specific aircraft operators address-
ing their runway needs can provide sup-
porting documentation for justification of
FAA participation.

Consideration was given to which end of
the runway could best support the exten-
sion. Due to the physical land constraints
beyond the northeast end of Runway 5-
23, an extension in this direction is im-
practicable. As a result, the development
plan considers a 948-foot extension to the
southwest. In order to accommodate the
proposed extension, associated safety de-
sign standards, and a potential parallel
taxiway, 21 acres of land outside the ex-
isting airport property line are highlight-
ed for acquisition.

RUNWAY STRENGTH

Runway 5-23 has a published strength
rating of 4,000 pounds single wheel load-
ing (SWL). Further evaluation has been
undertaken during this study process and
it is determined that the current pave-
ment strength is approximately 12,000
pounds SWL. This strength meets the re-
quirements of the critical aircraft family
in ARC B-I (small aircraft exclusively).
The existing pavement strength is
planned to be maintained.  Routine
maintenance and overlay of the runway in
the future will likely have the effect of in-
creasing the strength of the pavement
over time.

SAFETY AREAS

Chapter Three discussed the require-
ments for the runway safety area (RSA),
object free area (OFA), and obstacle free
zone (OFZ). Of particular concern is the
RSA, which must meet FAA design stand-
ards to the greatest extent possible. The



RSA is an area surrounding the runway
that must be cleared of all penetrating ob-
structions, graded, drained, and capable
of supporting an aircraft veer-off or
emergency vehicles.

The RSA for Runway 5-23 is 120 feet wide
and extends 240 feet off each runway end.
Only those navigational aids with frangi-
ble bases, such as runway edge lights and
approach lights necessary for the safe op-
eration of aircraft, are allowable within
the RSA. The OFA must also be clear of
penetrating obstructions, but it does not
have to be capable of supporting an air-
craft or emergency vehicle, like the RSA.
The OFA for Runway 5-23 is 250 feet
wide and extends 240 feet beyond the
runway end. The ROFZ is 250 feet wide
and extends 200 feet beyond the runway
ends. Like the RSA, the OFZ precludes
penetrating obstructions except for fran-
gible navigational aids necessary for safe
operation of aircraft.

The RSA, OFA, and OFZ currently meet
FAA standards. A proposed 948-foot ex-
tension on the southwest side of Runway
5-23 would place the private service road
leading to the Bagdad Solar Project within
the RSA, OFA, and OFZ. As such, a portion
of the road would need to be closed and
relocated farther southwest as shown on
the development concept.

RUNWAY PROTECTION ZONES

The runway protection zone (RPZ) is a
trapezoidal area beginning 200 feet be-
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yond the runway ends. The function of
the RPZ is to protect people and property
on the ground. Typically, this is achieved
through airport ownership of the RPZs,
although proper land use control
measures, such as easements, are ac-
ceptable. The RPZs should be cleared of
any incompatible objects or activities.
Prohibited land uses include residences
and places of public assembly such as
churches, schools, hospitals, office build-
ings, and shopping centers.

The FAA recommends that the airport
sponsor own in fee simple the RPZ prop-
erty. When fee simple ownership is not
feasible, positive land use measures
should be implemented in order to pro-
tect the airport from encroachment by
incompatible land uses or obstructions.

In September 2012, the FAA published
Interim Guidance on Land Uses within a
Runway Protection Zone. The guidance
addresses action necessary for new or
modified RPZs. Any action that would in-
troduce new land use incompatibilities
into the RPZ will have to be specifically
reviewed and approved by the FAA. Air-
port sponsors should follow existing
guidance for meeting RPZ design stand-
ards for existing incompatibilities.

The current compatibility status of the
RPZs for each runway end was presented
in Chapters Three and Four. Table 5B
presents information related to the cur-
rent and future compatibility status of
RPZs based on the Master Plan Concept.



TABLE 5B

Bagdad Airp

RPZ Status and Mitigation Recommendations
ort

Current

Future

Current Status Recommendation Future Status Recommendation
. . Maintain since itis a | Remove private ser- .
Private service road . Relocate private
. low volume and vice road to accom- .
leading to the Bagdad control-accessed modate a potential service road out-
Runway 5 | golar Project poten side the RPZ
road runway extension
Other than airport o . Other than airport .
. Maintain existing . Acquire easement
property in RPZ . property in RPZ .
avigation easement or in fee
(7.5 acres) (8.0 acres)
Maintain since there Maintain since
, i feasible alter- , there i feasibl
Bagdad Airport Road 1S no feasible ater Bagdad Airport Road ere 1s no feasivie
Runway 23 native to relocating alternative to relo-
the road cating the road
Other th i t . . . Other th i t . . -
er than airpor Maintain existing er than airpor Maintain existing
property in RPZ L property in RPZ L
avigation easement avigation easement
(6.5 acres) (6.5 acres)

Source: Coffman Associates analysis

Currently, the RPZ serving the Runway 5
approach contains a private service road
leading to the Bagdad Solar Project adja-
cent to the south side of the airport. This
road is essentially grandfathered under
current conditions. If the runway is ex-
tended in the future, then the RPZ will
shift accordingly. The extension of the
runway would impact the road, at which
time it would need to removed and relo-
cated outside the shifted RPZ.

Currently, there are approximately 7.5
acres of private property within the RPZ.
The proposed runway extension would
introduce additional uncontrolled proper-
ty within the RPZ totaling approximately
8.0 acres. This property is recommended
for fee simple acquisition; however, an
avigation easement could apply.

The existing RPZ serving Runway 23 en-
compasses portions of the Bagdad Airport
Road which provides access to the airport
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and the Bagdad Mine. A total of 6.5 acres
of uncontrolled property exists within the
RPZ. There are no changes planned to the
runway environment and RPZ on this
runway end. As a result, it is recom-
mended to maintain the existing avigation
easement serving the Runway 23 RPZ.

INSTRUMENT APPROACHES

The development concept considers the
implementation of non-precision instru-
ment approaches on each end of Runway
5-23 utilizing global positioning system
(GPS) technology. The safety design
standards previously discussed would
apply to an instrument approach provid-
ing not lower than one-mile visibility min-
imums. As detailed in Chapter Four, an
obstruction analysis would be needed to
determine any potential airspace penetra-
tions related to Part 77, Objects Affecting
Navigable Airspace and Terminal Instru-



ment Procedures (TERPS). The Master
Plan Concept depicts upgraded runway
markings to include threshold bars and
aiming points that would be needed in the
event that an instrument approach is in-
troduced at Bagdad Airport.

RUNWAY GRADIENT AND
LINE-OF-SIGHT IMPROVEMENTS

Chapters Three and Four detail Runway
5-23 currently not meeting gradient and
line-of-sight standards for runways serv-
ing AACs A and B. The runway’s gradient
should be sloped in such a manner not to
exceed 2.0 percent gradient change while
allowing for clear line-of-sight across the
runway system. This is especially im-
portant at Bagdad Airport since there is
no parallel taxiway serving Runway 5-23.

The portion of the runway that creates
these deficiencies begins approximately
100 feet northeast of the Runway 5
threshold and extends 1,900 feet north-
east toward the Runway 23 threshold, as
highlighted on the Master Plan Concept.
Projects related to improving the gradient
and line-of-sight will most likely require
the runway to be closed for the period of
time while the enhancements are being
made. As such, it is important for Yavapai
County to coordinate with the FAA and
ADOT-MPD - Aeronautics Group for the
proper programming of these projects.
Chapter Six provides a recommended cap-
ital program that addresses the timing of
projects related to these improvements.

RUNWAY 5 THRESHOLD

In recent years, improvements have been
made to the RSA and OFA which meet the
full 240-foot safety standard prior to each
runway end. The Master Plan proposes
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the removal of the 120-foot displaced
threshold serving Runway 5 and situating
the threshold at the physical end of
pavement. In doing so, an additional 120
feet of runway length would be made
available for landing aircraft. In the event
of a runway extension as detailed earlier,
the Runway 5 threshold would be situat-
ed at the physical end of pavement, allow-
ing for full use of the extension for depart-
ing and landing aircraft.

It should be noted that the 120-foot dis-
placed threshold serving Runway 23 was
also evaluated. Due to factors related to
approaching this runway end over steep
terrain, it is recommended that the exist-
ing displaced threshold remain so as to
provide a safety buffer for aircraft utiliz-
ing the runway.

TAXIWAYS

In order to enhance airfield safety, several
taxiway improvements are included in
the Master Plan Concept. Currently, hold
aprons are located adjacent to each end of
Runway 5-23. FAA AC 150-5300-13A,
Airport Design recommends the imple-
mentation of taxiway turnarounds at gen-
eral aviation airports that experience
lower levels of aircraft activity, such as
Bagdad Airport.

The short term development plan pro-
poses the construction of taxiway turna-
rounds serving each end of Runway 5-23.
As depicted, the taxiway turnarounds
would be consistent with ADG and Taxi-
way Design Group (TDG) I design stand-
ards and include hold lines located 125
feet from the runway centerline.

In the long term planning horizon, a full-
length parallel taxiway is proposed serv-
ing Runway 5-23. A parallel taxiway is



recommended to improve operational
safety and efficiency on the airfield and
would better position the facility to ac-
commodate an instrument approach pro-
cedure. The layout of the proposed taxi-
way turnarounds would allow for the
connection of an ultimate parallel taxi-
way. The taxiway should be located 150
feet from the runway centerline, which
would meet the separation requirements
for RDC B-I (small aircraft).

The implementation of a parallel taxiway
at Bagdad Airport would necessitate addi-
tional taxiway enhancements. These in-
clude removing the existing taxiways on
the airfield that provide direct access
from the runway to landside development
(i.e., aircraft parking apron and private
hangar) and replacing them with taxiway
exits farther west along the runway sys-
tem. In doing so, situational awareness
on the airfield would be improved by not
allowing direct access from an aircraft
parking apron to the runway system.

AIRFIELD LIGHTING, WEATHER,
AND APPROACH AIDS

Future planning considers medium inten-
sity runway lighting (MIRL) on Runway 5-
23. Furthermore, in the event that MIRL
is implemented, an airport rotating bea-
con should be constructed to assist pilots
in locating the airport at night. Elevated
taxiway edge reflectors should accommo-
date all existing and future taxiways on
the airfield.

An Automated Weather Observation Sys-
tem (AWOS) is planned approximately
250 feet south of the runway centerline
and 1,200 feet from the Runway 23 dis-
placed threshold. Electric utility service
can be extended to this location from the
FAA Remote Communications Outlet

(RCO), located approximately 175 feet to
the southwest. The AWOS will provide
important weather information to pilots
such as wind conditions, visibility, cloud
ceilings, and altimeter settings.

Future planning also considers two-box
precision approach path indicator (PAPI-
2) systems and runway end identification
lights (REILs) on each runway end. The
Master Plan Concept depicts the location
of the visual approach aids in relationship
to the ultimate extension on Runway 5.
The PAPI-2s and REILs could be imple-
mented on the existing runway system
and relocated in the event the runway is
extended.

Finally, the Master Plan calls for the im-
plementation of a segmented circle. A
segmented circle performs functions re-
lated to aiding pilots in locating the air-
port and providing a centralized location
for other indicators and signal devices as
may be required on a particular airport.
A segmented circle should be installed in
a position that affords maximum visibility
to pilots and is oftentimes co-located with
a wind sock.

LANDSIDE CONCEPT

Landside components include hangars,
aircraft parking aprons, terminal services,
as well as the utilization of remaining air-
port property to provide revenue support
and to benefit the economic development
and well-being of the regional area. The
primary goal of landside facility planning
is to provide adequate aircraft storage
space to meet forecast needs, while also
maximizing operational efficiencies and
land uses. Also important is identifying
the overall land use classification of air-
port property in order to preserve the
aviation purpose of the airport well into



the future. Achieving these goals yields a
development scheme which segregates
aircraft activity levels while maximizing
the airport’s revenue potential. Exhibit
5A presents a view of the planned land-
side development for the airport that in-
cludes an inset at the top of the exhibit
providing a detailed layout.

There are numerous potential facility lay-
out concepts that could be considered.
Potential layouts were presented in the
previous chapter. The future layout de-
picted is a compilation of the alternatives
presented, as well as further refinement
based upon discussions with the PAC and
Yavapai County officials.

The major landside issues addressed in
the Master Plan Concept include the fol-
lowing:

e Construct a terminal facility that can
meet future general aviation demands.

e Construct additional aircraft storage
hangars.

e Provide additional apron space for
aircraft parking and to support future
aviation-related development.

¢ Implement aircraft fueling capabilities
to help attract aviation demand and
enhance airport revenues.

e Construct aviation support facilities to
include an airport maintenance build-
ing.

TERMINAL FACILITY

Sponsors of business-oriented general
aviation airports see benefit in providing
terminal building facilities. A terminal
building can provide many necessary ser-
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vices, such as flight planning, pilot lounge,
and restrooms. Terminal buildings are
often the first impression of a community
a visitor will experience. Currently, there
is no terminal facility or services offered
at Bagdad Airport.

The development plan proposes the con-
struction of a terminal facility. Aircraft
would be provided ideal access to the fa-
cility by way of the existing aircraft park-
ing apron. Bagdad Airport Road would
lead directly to a dedicated vehicle park-
ing area located to the east of the termi-
nal. In order to allow public access to the
facility, the Master Plan Concept calls for
the removal of the controlled-access gate
and portions of airport perimeter fencing.
The gate and fencing could be relocated in
order to maintain proper airfield safety
and security. In fact, the development
plan calls for two controlled-access gates,
one leading to aviation facilities to the
west of the terminal and another farther
south leading to proposed hangar and
support (maintenance) facilities.

AIRCRAFT PARKING APRON

Additional aircraft parking apron space is
planned adjacent to the west side of the
existing apron. This parking apron com-
bined with the existing space provided
would satisfy general aviation demand
through the long term planning period. It
could also accommodate other aviation
activities to include fueling capabilities,
which will be detailed later in this chap-
ter.

AIRCRAFT HANGARS

The Master Plan Concept establishes the
location of certain hangar types primarily
following the philosophy of separation of



activity levels. An 8-unit T-hangar facility
is called for adjacent to the west side of
the aircraft parking apron expansion. As
depicted, this facility would be provided
access to the runway system via the air-
craft parking apron. If a parallel taxiway
is constructed, access to the T-hangar fa-
cility could be provided via a taxiway ex-
tending directly from the parallel taxiway.
A secured road extending along the north
side of airport property would provide
vehicle access to the T-hangars.

Two conventional/executive hangars are
proposed east of the aircraft parking
apron, in the vicinity of an existing hangar
facility that is utilized for aircraft storage.
In order to allow aircraft access to these
facilities, a taxiway extending from either
the runway or proposed parallel taxiway
would be constructed leading to an apron
area adjacent to the hangars. A private
road extending from the terminal parking
lot would provide access to this develop-
ment area.

The hangar facilities identified on the
Master Plan Concept provide more than
14,000 square feet of additional hangar
space that could accommodate aircraft
storage and maintenance activities. The
proposed layout plan exceeds the amount
of hangar space needed over the next 20
years; however, if an increase in aviation
demand is experienced at the airport
through the long term planning horizon
that warrants additional facilities, devel-
opment areas to the east and west of ex-
isting landside infrastructure are identi-
fied on the Master Plan Concept to ac-
commodate these demands.

FUEL FACILITIES

The location for a fuel storage facility has
been identified on the aircraft parking
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apron. This location could provide self-
service fueling capabilities, as it is
planned on apron space that would allow
for efficient movement of aircraft. The
road proposed immediately to the north
would provide access for refueling tanker
trucks needing to off-load fuel into the
storage tank.

MAINTENANCE FACILITY

The development plan calls for the con-
struction of a dedicated maintenance fa-
cility to store and maintain airport
equipment. The building would be grant-
ed access via the private road extending
from the terminal parking lot.

SUMMARY

The Master Plan Concept is designed to
assist Yavapai County in making decisions
on the future growth and development of
Bagdad Airport. The plan represents an
airfield facility that fulfills aviation needs
for the airport, while conforming to safety
and design standards. It also provides a
landside complex that can be developed
as demand dictates.

Flexibility will be very important to future
development at the airport, as activity
may not occur as predicted. The devel-
opment plan provides airport stakehold-
ers with a general guide that, if followed,
can maintain the airport’s long term via-
bility and allow the airport to continue to
provide air transportation service to the
region. The next chapter of this Master
Plan will consider strategies for funding
the recommended improvements and will
provide a reasonable schedule for under-
taking the projects based on demand over
the course of the next 20 years.



Chapter Six
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BAGDAD AIRPORT

AIRPORT MASTER PLAN

Chapter Six

The previous analyses outlined airport
development needs on both the airside and
landside to meet projected aviation demand
for the next 20 years based on forecast
activity, facility needs, and operational
safety and efficiency. In this chapter, basic
economic, financial, and management
rationale is applied to the development
items so that the feasibility of each item
contained in the plan can be assessed.

The capital improvement program (CIP)
has been organized into three sections.
First, the airport's capital program needs
are categorically recognized. Second,
the CIP projects and their allocated cost
estimates are itemized into planning
horizons that extend through the planning
period of the Master Plan. Third, funding
sources on the federal, state, and local
levels are identified and discussed. The
vision of the Master Plan is based on the
airport achieving specific demand-based
triggers such as growth in based aircraft

CAPITAL IMPROVEMENT PROGRAM

and an increase in aviation and potential
non-aviation business development.

The Bagdad Airport Master Plan Update
has been developed according to a
demand-based schedule. This type of
planning establishes guidelines for capital
investments at the airport based upon
airport activity levels instead of subjective
factors such as dates in time. By doing
so, the levels of activity derived from the
demand forecasts can be related to the
actual capital investments needed to safely
and efficiently accommodate the level of
demand being experienced at the airport.
More specifically, the intention of the
Master Plan is that facility improvements
needed to serve new levels of demand
should only be undertaken when the levels
of demand experienced at the airport
justify their implementation. Obviously,
some projects related to maintenance
efforts will follow more closely to a timeline




schedule due to general wear and tear re-
quiring routine upkeep. Airport mainte-
nance projects have been factored into
the CIP and should be closely monitored
by Yavapai County officials.

As discussed, many development items
included in the Master Plan Concept will
need to follow demand indicators. For
example, the plan includes the construc-
tion of new taxiways leading to potential
aviation infrastructure development. An
increasing number of based aircraft will
be the indicator for these needs. If based
aircraft growth occurs as projected, addi-
tional hangars will need to be constructed
to meet the demand; thus, taxiway devel-
opment would be necessary to access
hangar construction. If growth slows or
does not occur as projected, these pro-
jects can be delayed.

Other projects, especially those related to
the continued development of airside fa-
cilities, such as a runway extension, will

also be demand-driven and tied directly
to the number of annual aircraft opera-
tions and types of aircraft that may utilize
Bagdad Airport. As a result, capital ex-
penditures will be undertaken as needed,
which leads to a responsible use of capital
assets.

A demand-based Master Plan does not
specifically require the implementation of
demand-driven improvements. Instead, it
is envisioned that the need for these im-
provements would be examined against
the demand levels prior to implementa-
tion. The Master Plan establishes a plan
for the use of airport facilities consistent
with the potential aviation needs and cap-
ital needs required to support that specif-
ic use. However, individual projects in
the plan are not implemented until the
need is demonstrated and the project is
approved for funding. Table 6A summa-
rizes the key demand milestones for each
of the three planning horizons.

TABLE 6A
Planning Horizon Activity Summary
Bagdad Airport

Base Year ‘ Short Term ’ Intermediate Term Long Term

(2012) (1-5 Years) (6-10 Years) (11-20 Years)

BASED AIRCRAFT
Single Engine Piston 3 4 4 5
Multi-Engine Piston -- -- 1 1
Turboprop -- -- - 1
Total Based Aircraft 3 4 5 7
ANNUAL OPERATIONS
Itinerant 2,640 3,540 4,380 6,180
Local 1,760 2,360 2,920 4,120
Total Annual Operations 4,400 5,900 7,300 10,300
Source: Coffman Associates analysis
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AIRPORT DEVELOPMENT NEEDS

In an effort to identify capital needs at the
airport, this section provides analysis re-
garding the associated development
needs of those projects included in the
CIP. While some projects will be demand-
based, others will be dictated by design
standards, safety, or rehabilitation needs.
Each development need is categorized
according to this schedule. The applicable
category (or categories) included are pre-
sented on Exhibit 6A. The proposed pro-
jects can be categorized as follows:

1) Safety/Security (SS) - these are capi-
tal needs considered necessary for
operational safety and protection of
aircraft and/or people and property
on the ground near the airport.

2) Environmental (EN) - these are capi-
tal needs which are identified to ena-
ble the airport to operate in an envi-
ronmentally acceptable manner or
meet needs identified in the Environ-
mental Overview outlined in Appendix
B.

3) Maintenance (MN) - these are capital
needs required to maintain the exist-
ing infrastructure at the airport.

4) Efficiency (EF) - these are capital
needs intended to optimize aircraft
ground operations or passengers’ use
of the terminal building.

5) Demand (DM) - these are capital
needs required to accommodate levels
of aviation demand. The implementa-
tion of these projects should only oc-
cur when demand for these needs is
verified.

6) Opportunities (OP) - these are capi-
tal needs intended to take advantage
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of opportunities afforded by the air-
port setting. Typically, this will in-
volve improvements to property in-
tended for lease to aviation or non-
aviation related development.

CAPITAL IMPROVEMENT
SCHEDULE AND COST SUMMARIES

Now that the specific needs for the airport
have been established, the next step is to
determine a realistic capital improvement
schedule and associated costs for imple-
menting the plan. This section will identi-
fy these projects and the overall costs of
each item in the development plan. The
program outlined in the following pages
has been evaluated from a variety of per-
spectives and represents the culmination
of a comparative analysis of basic budget
factors, demand, and priority assign-
ments.

The recommended improvements are
grouped by the planning horizons: short
term, intermediate term, and long term.
It is important to note that the CIP pro-
vided here presents current and project-
ed needs at this point in time. The very
nature of the aviation industry is always
changing, and as such, so too could the
needs of the airport. As a result, Yavapai
County officials should re-examine the
priorities each year for funding, adding or
removing projects to the capital pro-
gramming lists based on needs/demands
at that point in time.

Once the list of necessary projects was
identified and refined, project-specific
cost estimates were developed. The cost
estimates include design, engineering,
construction administration, and contin-
gencies that may arise on the project.
Capital costs presented in the Master Plan
should be viewed only as estimates sub-



DEVELOP- TOTAL

MENT PROJECT FAA ADOT LOCAL
PROJECT DESCRIPTION CATEGORY CosT ELIGIBLE ELIGIBLE SHARE

SHORT TERM PROGRAM (1-5 Years)
Current Year (2014)

n Design and Construct Terminal Facility (Pilots' Lounge and Restrooms) DM/OP $400,000 - $380,000 $20,000

2014 Total $400,000 | -|  $380,000| $20,000
2015
Improve Utility Infrastructure Leading to Landside Development $251,000 $238,450 $12,550

Environmental and Design - Partial Runway Reconstruction to Meet
Gradient / Line-of-Sight Requirements and Construct Taxiway
Turnarounds $187,000 $170,282 $8,359 $8,359

2015 Total | s$438000| $170,282| $246,809| $20,909
2016
Construct Runway Gradient / Line-of-Sight Improvements $810,000 $737,586 $36,207 $36,207
Construct Taxiway Turnarounds Serving Each End of Runway 5-23 $255,000 $232,203 $11,399 $11,399

Pavement Rehabilitation and Marking Improvements - Runway, Taxiway,
and Aircraft Parking Apron; Remove Runway 5 Displaced Threshold and
Implement Non-Precision Markings $582,000 $529,969 $26,015 $26,015

2016 Total | $1,647,000 | $1,499,758 | $73,621 | $73,621
2017

Implement Terminal Area Improvements (Vehicle Parking,
Controlled-Access Gates, and Terminal Fencing) SS $370,000 $351,500 $18,500

2017 Total | $370,000| -| $351,500| $18,500
2018
6 [instll AWOS and SegmentedCirde |55 |_Sar7000] _sasa36]  s1232| 12382
2018 Total | s277,000| $252,236| $12,382| $12,382
2019

9 | Construct Airport Maintenance/Storage Facility $196000]  -|  $186,200 $9,300

2019 Total $196,000 -| $186,200 $9,800
TOTAL SHORT TERM PROGRAM $3,328,000| $1,922,277 | $1,250,512| $155,212

INTERMEDIATE TERM PROGRAM (6-10 Years)

Implement MIRL, PAPI-2s, and REILs on Runway 5-23 and Construct
Airport Rotating Beacon $594,000 $540,896 $26,552 $26,552

Construct Roadway Improvements to Support Landside Development $359,200 5 $341,240 $17,960
Install Fuel Farm and Self-Service Fueling Capability $377,000 $343,296 $16,852 $16,852

Expand Aircraft Parking Apron and Hangar Access Taxilanes to
Accommodate Aviation Demand $609,000 $554,555 $27,222 $27,222

Construct 8-Unit T-Hangar Complex $859,000 $782,205 $38,397 $38,397
General Pavement Maintenance $240,500 $218,999 $10,750 $10,750
TOTAL INTERMEDIATE TERM PROGRAM $3,038,700 | $2,439,953| $461,013| $137,734
LONG TERM PROGRAM (11-20 Years)

Construct Parallel Taxiway and Entrance/Exit Taxiways Serving Runway
5-23 (Include Elevated Edge Reflectors) $3,237,500 | $2,948,068 $144,716 $144,716
Acquire Property Interests Associated with Runway 5-23 Extension
(21 acres) $154,400 $140,597 $6,902 $6,902
Relocate Road Leading to Bagdad Solar Project $248,000 $225,829 $11,086 $11,086
Extend Runway 5-23 and Parallel Taxiway 948' Southwest (Relocate
PAPI-2 and REILs) $1,742,800 [ $1,586,994 $77,903 $77,903
General Pavement Maintenance $1,106,000 [ $1,007,124 $49,438 $49,438
TOTAL LONG TERM PROGRAM $6,488,700| $5,908,610| $290,045| $290,045

TOTAL PROGRAM COSTS $12,855,400 | $10,270,840| $2,001,570| $582,990

MIRL - Medium Intensity Runway Lights SS - Safety/Security DM - Demand
PAPI - Precision Approach Path Indicator EF - Efficiency OP - Opportunity
REIL - Runway End Identification Light MN - Maintenance

AWOS - Automated Weather Observation System  EN - Environmental

Exhibit 6A
CAPITAL IMPROVEMENT PROGRAM



ject to further refinement during the de-
sign phase; however, they are considered
sufficient for planning purposes. Cost es-
timates for projects included in the CIP
were provided by C&S Companies, the
airport’s current engineering firm. The
detail on these estimates is provided in
Appendix C. Cost estimates for each of
the development projects listed are in
current (2014) dollars. Adjustments will
need to be applied over time as construc-
tion costs or capital equipment costs
change.

Exhibit 6A presents the proposed CIP for
Bagdad Airport. An estimate of Federal
Aviation Administration (FAA) and Arizo-
na Department of Transportation — Multi-
Modal Planning Division - Aeronautics
Group (ADOT-MPD - Aeronautics Group)
funding eligibility has been included, alt-
hough actual funding is not guaranteed.
For those projects that would be eligible
for federal funding, Airport Improvement
Program (AIP) reauthorization (to be dis-
cussed later in this chapter) allocates
91.06 percent of the total project cost to
Arizona airports. The remaining amount
would be equally shared between the
state and local sponsor, at 4.47 percent
each. For projects that are funded
through the state, the CIP allocates 95
percent of the total project cost as being
eligible for ADOT-MPD - Aeronautics
Group funding. The remaining five per-
cent would be the responsibility of the
airport sponsor. This eligibility break-
down is based upon the state’s general
aviation basic airport classification given
to Bagdad Airport.

As detailed in the CIP, the majority of pro-
jects listed are eligible for federal and
state funding. Obviously, demand and
justification for these projects must be

provided prior to a grant being adminis-
tered by the FAA and/or ADOT-MPD -
Aeronautics Group. Exhibit 6B graphical-
ly depicts the development staging by
overlaying each project onto the aerial
photography of the airport.

The FAA and ADOT-MPD - Aeronautics
Group utilize a national priority ranking
system to help objectively evaluate poten-
tial airport projects. Projects are
weighted toward safety, infrastructure
preservation, standards, and capacity en-
hancement. These entities will partici-
pate in the highest priority projects be-
fore considering lower priority projects,
even if a lower priority project is consid-
ered a more urgent need by the local
sponsor. Nonetheless, the project should
remain a priority for the airport and fund-
ing support should continue to be re-
quested in subsequent years.

Some projects identified in the CIP will
require environmental documentation.
The level of documentation necessary for
each project must be determined in con-
sultation with the FAA and ADOT-MPD -
Aeronautics Group. There are three ma-
jor levels of environmental review to be
considered under the National Environ-
mental Policy Act (NEPA) that include cat-
egorical exclusions (CATEX), environmen-
tal assessments (EA), and environmental
impact statements (EIS). Each level re-
quires more time to complete and more
detailed information. Guidance on what
level of documentation is required for a
specific project is provided in FAA Order
1050.1E, Environmental Impacts: Policies
and Procedures. The Environmental
Overview presented in Appendix B ad-
dresses NEPA and provides an evaluation
of potential environmental impacts for
Bagdad Airport.
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SHORT TERM PROGRAM

The short term program considers nine
projects for the five-year planning period
as presented on Exhibit 6A and illustrat-
ed on Exhibit 6B. The short term plan-
ning period is the only planning horizon
separated into single years. This is to al-
low the CIP to be coordinated with the
five-year planning cycle of the FAA and
ADOT-MPD - Aeronautics Group pro-
grams.

Projects called out during this timeframe
are very specific in terms of actual design
and construction. Several projects in the
short term may also need to be addressed
in a CATEX or an EA. As such, some pro-
jects are initially put through an envi-
ronmental and/or design phase and then
followed up with actual construction.

2014

The first year of the CIP considers pro-
jects that may be accomplished in the
2014 federal funding cycle (October 2013
through September 2014). The only pro-
ject identified in the 2014 CIP is the de-
sign and construction of an airport termi-
nal facility. Yavapai County officials were
notified by ADOT-MPD - Aeronautics
Group that Bagdad Airport may be eligi-
ble for a state grant during this fiscal year
(FY) for the implementation of a terminal
facility, pending approval by the State’s
Transportation Board in May or June. The
terminal facility will be located adjacent
to the east side of the aircraft parking
apron and provide services such as a pilot
lounge, flight planning, and restrooms.

2015

Two projects are identified in 2015, one
related to enhancing landside opportuni-
ties and the other related to airside im-
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provements. The first calls for the exten-
sion of utility infrastructure on the north
side of the airport in order to complement
and attract landside development. These
utilities could include water and electric
enhancements, among other services.

As detailed in previous chapters, im-
provements are recommended on Run-
way 5-23 in order for the runway to meet
gradient and line-of-sight standards asso-
ciated with Runway Design Code (RDC) B-
[ for small aircraft. During this time, the
environmental analysis and design need-
ed to accomplish this project is pro-
grammed. This environmental and design
phase also includes taxiway turnarounds
to be constructed at each end of the run-
way. The environmental analysis would
likely require a CATEX for these projects.

2016

Once the environmental and design work
proposed in FY 2015 is complete for the
runway gradient and line-of-sight im-
provements and taxiway turnarounds,
actual construction is proposed in 2016.
In addition, the CIP calls for rehabilitating
pavements on the airfield to include por-
tions of Runway 5-23, existing taxiways,
and the aircraft parking apron as well as
removing the displaced threshold on
Runway 5 and implementing non-
precision markings on the runway pave-
ment.

The pavement rehabilitation and marking
project would be timely given that the
runway system would likely be closed for
a period of time while the gradient and
line-of-sight improvements and taxiway
turnarounds are being constructed. It is
important that Yavapai County officials
properly plan and coordinate these pro-
jects with the FAA and ADOT-MPD - Aer-
onautics Group in order to minimize the



amount of time the airport would be
closed to administer these improvements.

2017

The one project in FY 2017 calls for im-
plementing terminal area improvements
in the form of dedicated vehicle parking
in the vicinity of the terminal facility. In
order to provide public access to this
parking area, the plan calls for relocating
portions of the airport’s perimeter fenc-
ing and controlled-access gate in order to
provide public access to the parking lot
while maintaining airfield safety and se-
curity.

2018

The construction of an Automated
Weather Observation System (AWOS) is
planned for 2018. The AWOS will provide
accurate weather reporting for the air-
port and is planned approximately 650
feet south of the proposed terminal facili-

ty.

Also included at this same time is the im-
plementation of a segmented circle. The
segmented circle would be co-located
with an existing wind sock adjacent to the
south side of Runway 5-23.

2019

The final project in the short term plan-
ning horizon involves the design and con-
struction of the airport mainte-
nance/storage facility. As the airport
plans for improvements to the airfield
system in the form of lighting and ap-
proach aids, this facility will provide ade-
quate storage for necessary equipment
related to these enhancements.
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Short Term CIP Summary

The short term CIP includes projects that
enhance the overall safety, efficiency, and
maintenance of the airfield. It also posi-
tions Bagdad Airport to readily accept an
increase in aviation demand by providing
terminal services and improved utility
infrastructure. The total investment nec-
essary for the short term CIP is approxi-
mately $3.33 million. Of this total, ap-
proximately $3.17 million is eligible for
FAA/ADOT-MPD - Aeronautics Group
funding. At a minimum, the remaining
$155,212 would need to be provided
through local funding outlets.

INTERMEDIATE TERM PROGRAM

The intermediate term covers the period
six through ten years. Planning new pro-
jects beyond a five-year timeframe can be
challenging. Project need is heavily de-
pendent upon local demand and the eco-
nomic outlook of the aviation industry
and area in which the airport serves.
Since many of the projects in the inter-
mediate term are demand-based, the use
of planning horizons to group potential
airport projects provides Yavapai County
the flexibility to accelerate those projects
that are needed immediately and delay
those projects that no longer have a high
priority. Due to the fluid nature of avia-
tion growth and the uncertainty of infra-
structure and development needs more
than five years into the future, the pro-
jects in the intermediate term were com-
bined into a single project list and not
prioritized by year.

This planning horizon considers six pro-
jects for the five-year timeframe as listed
on Exhibit 6A and depicted on Exhibit
6B. The first project included in the in-
termediate term addresses airfield light-



ing and visual approach aids. Medium in-
tensity runway lighting (MIRL) is planned
on the runway system. This airfield light-
ing enhancement also warrants the con-
struction of an airport rotating beacon,
bringing positive identification to the air-
port at night. An ideal location for the ro-
tating beacon would be adjacent to the
proposed terminal facility. The installa-
tion of two-box precision approach path
indicator (PAPI-2) systems and runway
end identification lights (REILs) on each
end of Runway 5-23 is also planned that
would bring an element of improved safe-
ty to aircraft utilizing the airport.

The next four projects involve enhance-
ments to landside facilities on the north
side of the runway in proximity to the ex-
isting aircraft parking apron. They in-
clude the implementation of dedicated
access roads, installation of a fuel storage
tank with self-service fueling capabilities,
expanded aircraft parking apron space,
and construction of an 8-unit T-hangar
complex. Demand will dictate the magni-
tude and degree to which this infrastruc-
ture is developed.

Miscellaneous pavement maintenance
projects are also included as the final pro-
ject. A substantial amount of funding is
programmed for this line item to account
for the runway, taxiways, and aircraft
parking apron at Bagdad Airport. Alt-
hough listed as one project at the end of
the intermediate term, it is conceivable
that multiple pavement preservation pro-
jects could occur during this timeframe,
utilizing portions of the funding set aside
in this particular CIP item.

The total costs associated with the inter-
mediate term program are estimated at
$3.04 million. Of this total, approximately
$2.90 million could be eligible for feder-
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al/state grant funding, and the local share
is projected to be $137,734.

LONG TERM PROGRAM

The long term planning horizon considers
five projects for the ten-year period. The
improvements are presented on Exhibit
6A and depicted on Exhibit 6B.

The most significant projects planned
during this timeframe involve the con-
struction of a parallel taxiway serving the
existing layout of Runway 5-23 and the
extension of the runway to the southwest.
These projects would bring the total run-
way length up to 5,500 feet and provide a
full-length parallel taxiway to the runway
system. Ancillary projects would include
removing existing entrance/exit taxiways,
acquiring property to accommodate the
runway extension and associated safety
areas, removing and relocating a portion
of the service road leading to the Bagdad
Solar Project, and relocating visual ap-
proach aids.

As with the intermediate term program,
general pavement maintenance is also in-
cluded in the long term to account for on-
going and preventative maintenance re-
pairs during the ten-year period. Total
long term program costs are estimated at
$6.49 million with approximately $6.20
million eligible for FAA/ADOT-MPD -
Aeronautics Group funding assistance.
The remaining $290,045 would be the re-
sponsibility of the airport sponsor.

CAPITAL IMPROVEMENTS SUMMARY

The CIP is intended as a road map of air-
port improvements to help guide Yavapai
County, the FAA, and ADOT-MPD - Aero-
nautics Group on needed projects. The



plan as presented will meet the forecast
demand at Bagdad Airport over the next
20 years and, in many respects, beyond.
It should be noted that the sequence of
projects will likely change due to availa-
bility of funds or changing priorities.
Nonetheless, this is a comprehensive list
of capital projects the airport should con-
sider in the next 20 years.

The total 20-year CIP proposes approxi-
mately $12.86 million in airport devel-
opment. Of this total, approximately
$12.27 million could be eligible for feder-
al/state funding. The local funding re-
quirement for the proposed 20-year CIP is
$582,990.

CAPITAL IMPROVEMENT
FUNDING SOURCES

There are generally four sources of funds
used to finance airport development
which include:

e Airport cash flow

e Revenue and general obligation bonds

e Federal/state/local grants

e Passenger facility charges (PFCs),
which are reserved for commercial
service airports

Access to these sources of financing var-
ies widely among airports, with some
large airports maintaining substantial
cash reserves and the smaller general
aviation airports often requiring subsi-
dies from local governments to fund op-
erating expenses and finance modest im-
provements.

Financing capital improvements at the
airport will not rely solely on the financial
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resources of the airport or the County.
Capital improvement funding is available
through various grant-in-aid programs on
both the federal and state levels. Histori-
cally, Bagdad Airport has received federal
and state grants. While some years more
funds could be available, the CIP was de-
veloped with project phasing in order to
remain realistic and within the range of
anticipated grant assistance. The follow-
ing discussion outlines key sources of
funding potentially available for capital
improvements at Bagdad Airport.

FEDERAL GRANTS

Through federal legislation over the
years, various grant-in-aid programs have
been established to develop and maintain
a system of public use airports across the
United States. The purpose of this system
and its federally based funding is to main-
tain national defense and to promote in-
terstate commerce. The most recent leg-
islation affecting federal funding was en-
acted on February 17, 2012 and is titled
the FAA Modernization and Reform Act of
2012.

The law authorizes the FAA’s AIP at $3.35
billion for FYs 2012 through 2015. Eligi-
ble airports, which included those in the
National Plan of Integrated Airports Sys-
tems (NPIAS), such as Bagdad Airport, can
apply for airport improvement grants.
Table 6B presents the approximate dis-
tribution of the AIP funds. Bagdad Air-
port is eligible to apply for grants which
may be funded through state apportion-
ments, the small airport fund, and/or dis-
cretionary categories.



TABLE 6B

Apportionment/Entitlement

Federal AIP Funding Distribution
Funding Category | Percent of Total ] Funds*

Passenger Entitlements 29.19% $977,865,000
Cargo Entitlements 3.00% $100,500,000
Alaska Supplemental 0.65% $21,775,000
State Apportionment for Non-Primary Entitlements 10.35% $346,725,000
State Apportionment Based on Area and Population 9.65% $323,275,000
Carryover 10.77% $360,795,000
Small Airport Fund
Small Hubs 1.67% $55,945,000
Non-Hubs 6.68% $223,780,000
Non-Primary (GA and Reliever) 3.34% $111,890,000
Discretionary
Capacity/Safety/Security/Noise 11.36% $380,560,000
Pure Discretionary 3.79% $126,965,000
Set Asides
Noise 8.40% $281,400,000
Military Airports Program 0.99% $33,165,000
Reliever 0.16% $5,360,000
Totals 100.00% $3,350,000,000

*FAA Modernization and Reform Act of 2012
AIP: Airport Improvement Program

Source: FAA Order 5100.38C, Airport Improvement Program Handbook

Funding for AIP-eligible projects is under-
taken through a cost-sharing arrange-
ment in which the FAA provides up to 90
percent of the cost and the airport spon-
sor invests the remaining 10 percent. In
exchange for this level of funding, the air-
port sponsor is required to meet various
grant assurances, including maintaining
the improvement for its useful life, usual-
ly 20 years. As discussed earlier in this
chapter, the FAA provides up to 91.06
percent of the cost of eligible projects for
Arizona airports.

The source for AIP funds is the Aviation
Trust Fund. The Aviation Trust Fund was
established in 1970 to provide funding for
aviation capital investment programs
(aviation development, facilities and
equipment, and research and develop-
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ment). The Aviation Trust Fund also fi-
nances the operation of the FAA. It is
funded by user fees, including taxes on
airline tickets, aviation fuel, and various
aircraft parts.

Apportionment (Entitlement) Funds

Federal AIP funds are distributed each
year by the FAA from appropriations by
Congress. A portion of the annual distri-
bution is to primary commercial service
airports based upon minimum enplane-
ment levels of at least 10,000 passengers
annually. Other entitlement funds are
distributed to cargo service airports,
states and insular areas (state appor-
tionment), and Alaska airports.




General aviation airports included in the
NPIAS can receive up to $150,000 each
year in Non-Primary Entitlement (NPE)
funds. These funds can be carried over
and combined for up to four years, there-
by allowing for completion of a more ex-
pensive project. In the past, Bagdad Air-
port has received NPE funding.

The states also receive a direct appor-
tionment based on a federal formula that
takes into account area and population.
The states can then distribute these funds
for projects at various airports through-
out the state.

Small Airport Fund

If a large or medium hub commercial ser-
vice airport chooses to institute a PFC,
which is a fee of up to $4.50 on each air-
line ticket for funding of capital improve-
ment projects, then their apportionment
is reduced. A portion of the reduced ap-
portionment goes to the small airport
fund. The small airport fund is reserved
for small-hub primary commercial service
airports, non-hub commercial service air-
ports, and general aviation airports.

Discretionary Funds

The remaining AIP funds are distributed
by the FAA based on the priority of the
project for which they have requested
federal assistance through discretionary
apportionments. A national priority rank-
ing system is used to evaluate and rank
each airport project. Those projects with
the highest priority from airports across
the country are given preference in fund-
ing. High priority projects include those
related to meeting design standards, ca-
pacity improvements, and other safety
enhancements.
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Under the AIP program, examples of eli-
gible development projects include the
airfield, public aprons, and access roads.
Additional buildings and structures may
be eligible if the function of the structure
is to serve airport operations in a non-
revenue generating capacity, such as
maintenance facilities. Some revenue-
enhancing structures, such as T-hangars
and fuel farms, may be eligible if all air-
field improvements have been made;
however, the priority ranking of these fa-
cilities is very low.

Whereas entitlement monies are guaran-
teed on an annual basis, discretionary
funds are not assured. If the combination
of entitlement, discretionary, and airport
sponsor match does not provide enough
capital for planned development, projects
may be delayed.

Set-Aside Funds

Portions of AIP funds are set-asides de-
signed to achieve specific funding mini-
mums for noise compatibility planning
and implementation, select former mili-
tary airfields (Military Airport Program),
and select reliever airports. Bagdad Air-
port does not qualify for set-aside funding
since it is not a reliever airport.

FAA Facilities and
Equipment (F&E) Program

The Airway Facilities Division of the FAA
administers the Facilities and Equipment
(F&E) Program. This program provides
funding for the installation and mainte-
nance of various navigational aids and
equipment of the national airspace sys-
tem. Under the F&E program, funding is
provided for FAA Airport Traffic Control
Towers (ATCTs), enroute navigational



aids, on-airport navigational aids, and ap-
proach lighting systems.

While F&E still installs and maintains
some navigational aids, on-airport facili-
ties at general aviation airports have not
been a priority. Therefore, airports often
request funding assistance for naviga-
tional aids through AIP and then maintain
the equipment on their own. Proposed
installation of the PAPI-2 systems on
Runway 5-23 could qualify for F&E funds,
but would likely not be a high priority.

STATE FUNDING PROGRAMS

The ADOT-MPD - Aeronautics Group rec-
ognizes the valuable contribution to the
state’s transportation economy that air-
ports make. Therefore, it administers
several programs to aid in maintaining
airports in the state. The source for state
airport improvement funds is the Arizona
Aviation Fund. Taxes levied by the state
on aviation fuel, flight property, aircraft
registration tax, and registration fees (as
well as interest on these funds) are de-
posited in the Arizona Aviation Fund. The
State Transportation Board establishes
the policies for distribution of these state
funds.

Under the State of Arizona’s grant pro-
gram, an airport can receive funding for
one-half (currently 4.47 percent) of the
local share of projects receiving federal
AIP funding. The state also provides 90
percent funding for projects which are
typically not eligible for federal AIP fund-
ing or have not received federal funding.
As previously discussed, Bagdad Airport
is eligible for up to 95 percent funding
from the state for projects which are not
eligible or have not received federal fund-
ing.
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Pavement Maintenance Program

The airport system in Arizona is a multi-
million dollar investment of public and
private funds that must be protected and
preserved. State aviation fund dollars are
limited and the State Transportation
Board recognizes the need to protect and
extend the maximum useful life of the
airport system’s pavement. The Arizona
Pavement Management System (APMS)
has been established to assist in the
preservation of Arizona airports’ system
infrastructure.

Public Law 103-305 requires that airports
requesting federal AIP funding for pave-
ment rehabilitation or reconstruction
have an effective pavement maintenance
program system. To this end, ADOT-MPD
- Aeronautics Group maintains the APMS.
This system requires monthly airport in-
spections which are conducted by airport
management and supplied to ADOT.

The Arizona APMS uses the Army Corps of
Engineers’ “Micropaver” program as a ba-
sis for generating a Five-Year APPP. The
APMS consists of visual inspections of all
airport pavements. Evaluations are made
of the types and severities observed and
entered into a computer program data-
base. Pavement Condition Index (PCI)
values are determined through the visual
assessment of pavement conditions in ac-
cordance with the most recent FAA Advi-
sory Circular 150/5380-7, Pavement
Management System, and range from 0
(failed) to 100 (excellent). Every three
years, a complete database update with
new visual observations is conducted.
Individual airport reports from the up-
date are shared with all participating sys-
tem airports. ADOT-MPD - Aeronautics
Group ensures that the APMS database is
kept current, in compliance with FAA re-
quirements.



Every year, ADOT-MPD - Aeronautics
Group, utilizing the APMS, will identify
airport pavement maintenance projects
eligible for funding for the upcoming five
years. These projects will appear in the
state’s Five-Year Airport Development
Program. Once a project has been identi-
fied and approved for funding by the State
Transportation Board, the airport spon-
sor may elect to accept a state grant for
the project and not participate in the
APPP, or the airport sponsor may sign an
Inter-Government Agreement (IGA) with
ADOT-MPD - Aeronautics Group to par-
ticipate in the APPP.

State Airport Loan Program

The ADOT Airport Loan Program was es-
tablished to enhance the utilization of
state funds and provide a flexible funding
mechanism to assist airports in funding
revenue-generating projects, such as
hangars and fuel storage facilities. Pro-
jects which are not currently eligible for
the State Airport Loan Program are con-
sidered if the project would enhance the
airport’s ability to be financially self-
sufficient.

LOCAL FUNDING

The balance of project costs, after consid-
eration has been given to grants, must be
funded through local resources. Bagdad
Airport is owned and operated by Yavapai
County and receives assistance from the
County for both operational and capital
expenditures. A goal for the airport is to
generate enough revenue to cover all op-
erating and capital expenditures. As with
many general aviation airports, however,
this is not always possible and other fi-
nancial methods are needed.
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There are several alternatives for local
financing options for future development
at the airport, including airport revenues,
direct funding (subsidizing) from the
county, issuing bonds, and leasehold fi-
nancing. These strategies could be used
to fund the local matching share, or com-
plete the project if grant funding cannot
be arranged.

There are several municipal bonding op-
tions available, including general obliga-
tion bonds, limited obligation bonds, and
revenue bonds. General obligation bonds
are a common form of municipal bond
which is issued by voter approval and se-
cured by the full faith and credit of the
county, and future tax revenues are
pledged to retire the debt. As instru-
ments of credit and because the commu-
nity secures the bonds, general obligation
bonds reduce the available debt level of
the community. Due to the community
pledge to secure and pay general obliga-
tion bonds, they are the most secure type
of municipal bond and are generally is-
sued at lower interest rates and carry
lower costs of issuance. The primary dis-
advantage of general obligation bonds is
that they require voter approval and are
subject to statutory debt limits. This re-
quires that they be used for projects that
have broad support among the voters,
and that they are reserved for projects
that have the highest public priorities.

In contrast to general obligation bonds,
limited obligation bonds (sometimes re-
ferred to as self-liquidating bonds) are
secured by revenues from a local source.
While neither general fund revenues nor
the taxing power of the local community
is pledged to pay the debt service, these
sources may be required to retire the
debt if pledged revenues are insufficient
to make interest and principal payments



on the bonds. These bonds still carry the
full faith and credit pledge of the local
community and are considered, for the
purpose of financial analysis, as part of
the debt burden of the local community.
The overall debt burden of the local
community is a factor in determining in-
terest rates on municipal bonds.

There are several types of revenue bonds,
but in general, they are a form of munici-
pal bond which is payable solely from the
revenue derived from the operation of a
facility that was constructed or acquired
with the proceeds of the bonds. For ex-
ample, a lease revenue bond is secured
with the income from a lease assigned to
the repayment of the bonds. Revenue
bonds have become a common form of
financing airport improvements. Reve-
nue bonds present the opportunity to
provide those improvements without di-
rect burden to the taxpayer. Revenue
bonds normally carry a higher interest
rate because they lack the guarantees of
general and limited obligation bonds.

Leasehold financing refers to a developer
or tenant financing improvements under
a long term ground lease. The obvious
advantage of such an arrangement is that
it relieves the community of all responsi-
bility for raising the capital funds for im-
provements. However, the private devel-
opment of facilities on a ground lease,
particularly on property owned by a gov-
ernment agency, produces a unique set of
concerns.

In particular, it is more difficult to obtain
private financing as only the improve-
ments and the right to continue the lease
can be claimed in the event of a default.
Ground leases normally provide for the
reversion of improvements to the lessor
at the end of the lease term, which reduc-
es their potential value to a lender taking
possession. Also, companies that want to
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own their property as a matter of finan-
cial policy may not locate where land is
only available for lease.

In addition to leasehold financing, it is ac-
ceptable for the airport to enter into some
form of public/private partnership for
various airport projects. Typically, this
would be limited to hangar construction,
but there are some examples where a pri-
vate developer constructs, for example, a
taxilane, then deeds it to the airport for
ongoing maintenance. When entering any
such arrangement, the airport must be
sure that the private developer does not
gain an economic advantage over other
airport tenants.

MASTER PLAN IMPLEMENTATION

There is a continuous debate in communi-
ties across the country about the mission
of local airports. Many communities view
the local airports as assets and treat them
as another department within the local
government structure. Under this struc-
ture, like parks, the airport is not ex-
pected to be a profit center. Other com-
munities view the airport as a business
center where profit is the goal. Most
communities settle on some combination
where revenue generation is maximized
and any additional funds needed come
from the general operating budget of the
sponsoring community.

The best means to begin implementation
of the recommendations in this Master
Plan is to first recognize that planning is a
continuous process that does not end
with completion and approval of this
document. Rather, the airport should im-
plement measures that allow them to
track various demand indicators, such as
based aircraft, hangar demand, and oper-
ations. The issues upon which this Master
Plan is based will remain valid for a num-



ber of years. The primary goal is for the
airport